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Mr. Robert S. Dinwiddie, Manager 
RCRA Permits Management Program 
Hazardous and Radioactive Materials Bureau 
New Mexico Environment Department 
2044-A Galisteo Street 
Santa Fe, NM 87505 
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Reference: Transmittal of Supplemental Information for Solid Waste Management Units at the 
Waste Isolation Pilot Plant 

Dear Mr. Dinwiddie: 

This letter transmits a document entitled Supplemental Information Requested by the New 
Mexico Environment Department for Solid Waste Management Units at the Waste Isolation Pilot 
Plant (DOE/WIPP 97-2220a). This document supplies information requested by you in a letter 
dated April 11, 1997. Your letter requested documentation in addition to that supplied in the 
U.S. Department of Energy (DOE), Carlsbad Area Office report, Final Solid Waste Management 
Unit Assessment Report (DOEIWIPP 97-2220, January 10, 1997). The DOE report presented 
information supporting requests for "No Further Action" determinations by NMED at solid 
waste management units (SWMUs) identified at the WIPP. 

In response to your letter, DOE has compiled supplemental information in the attached document 
to further support No Further Action determinations at WIPP SWMUs. This document was 
written to respond to each of the three specific information requests the NMED had. The 
following discussion summarizes each NMED comment and the sections of the attached 
document which respond to the request. 

NMED Information Request #1 

Additional documentation was requested to support DOE's NFA requests at 23 mudpit SWMUs. 
The NMED requested that DOE provide records of sufficient detail to allow an independent 
determination on the presence or absence of hazardous constituents at each of these SWMUs, and 
to provide such records for all wells and/or boreholes drilled at each particular SWMU. 

DOE Response 

The records requested by NMED have been compiled and included in the enclosed document. 
The location of the compiled information in the enclos1;:d document is presented on the next page 
for each of the 23 mudpit SWMUs. 
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SWMU# SWMUName Location of Information Requested 

OOlb H-2 Section 2.1, Table 1, Appendix A 
OOlc H-3 Section 2.2, Table 2, Appendix A 
OOld H-5/P-21 Section 2.3, Table 3, Appendix B 
OOle H-6/P-13 Section 2.4, Table 4, Appendix C 
OOlr D-123 Section 2.5, Table 5, Appendix D 
OOlu IMC-376 Section 2.6, Table 6, Appendix E 
OOlv IMC-456 Section 2.6, Table 6, Appendix E 
OOlw IMC-457 Section 2.6, Table 6, Appendix E 
OOly WIPP-18 Section 2.7, Table 7, Appendix F 
OOlz WIPP-18 Section 2.7, Table 7, Appendix F 
OOlaa WIPP-21 Section 2.7, Table 7, Appendix F 
OOlab WIPP-22 Section 2.7, Table 7, Appendix F 
OOlac DSP-207 Section 2.5, Table 5, Appendix C 
OOlad IMC-375 Section 2.6, Table 6, Appendix E 
OOlae IMC-377 Section 2.6, Table 6, Appendix E 
OOlaf H-16 Section 2.8, Table 8, Appendix G 
OOlah H-19 Section 2.9, Table 9, Appendix H 
OOlai WQSP-1 Section 2.10, Table 10, Appendix I 
OOlaj WQSP-2 Section 2.10, Table 10, Appendix I 
OOlak WQSP-3 Section 2.10, Table 10, Appendix I 
OOlal WQSP-4 Section 2.10, Table 10, Appendix I 
OOlam WQSP-5 Section 2.10, Table 10, Appendix I 
OOlan WQSP-6/6a Section 2.10, Table 10, Appendix I 

Additional Material Safety Data Sheets (MSDSs) applicable to drilling activities at these 
SWMUs are included in Appendix J of the enclosed document. The information compiled by 
DOE indicates that the drilling media used at these sites were air, air foam, and/or saturated 
brines and brine mud's. The wells and boreholes at these sites were completed or plugged using 
standard, commercially available cement mixtures. Therefore, the information compiled by DOE 
provides additional support for NF A determinations, indicating that hazardous constituents were 
not used during drilling activities at these sites. 

NMED Information Request #2 

The NMED letter requested that DOE provide the sampling and analytical data referenced in the 
WIPP RCRA Facility Assessment (Section 4.7.2, page 4-50) as the "Facility West" location. 
The NMED also requested a complete copy of the NMED/WIPP Soil Sampling and Analysis 
Plan. 
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DOE Response 

The "Facility West" data and the NMED/WIPP Soil Sampling and Analysis Plan are included as 
Appendix K in the enclosed document. Appendix K includes the analytical results reported by 
both DOE and NMED for the "Facility West" samples, as well as the analytical results for the 
dune blow out (i.e., "background") sample collected concurrently with the "Facility West" 
samples. Additional discussion of the "Facility West"' sampling data is included as Section 3.0 
of the enclosed document. 

NMED Information Request #3 

The NMED letter requested that DOE apply a robust statistical technique to assess background 
metals concentrations at the WIPP site based on background analytical data reported in the Final 
Voluntary Release Assessment/Corrective Action Report (DOEIWIPP 96-2209), Section 1.4.1. 
Additionally, the NMED requested a new table summarizing statistically-based background 
concentrations. 

DOE Response 

A rigorous statistical assessment of background metals results is presented in Section 4.0 of the 
enclosed document, which includes a new table displaying statistical background concentrations 
for metals based on the results reported in the Final Voluntary Release Assessment/Corrective 
Action Report (DOE/WIPP 96-2209). The approach used by DOE for calculation of these 
background concentrations is based on applicable EPA guidance for statistical assessments of 
analytical data. Supporting statistical calculation sheets are included in Appendix L. 

The DOE is pleased to provide the enclosed document in response to the NMED letter, and 
believes this information to be sufficient for No Further Action determinations at the WIPP 
SWMU sites. If you have any questions, please call Craig Snider at 505-234-7452. 

Enclosure 

cc w/o enclosure: 
c. Wayman, CAO 
D. McFadden, CAO 
J. Epstein, WID 
C&C File, WID 
97-0844(UCF 5486) 

Sincerely, 

(j £~~~ 
~o~ls 

Manager 
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This document has been submitted as required to: 

Office of Scientific and Technical Information 
PO Box 62 
Oak Ridge, TN 37831 
(615) 576-8401 

DOE/WIPP 97-2220a 

Additional information about this document may be obtained by calling (800) 
336-9477. Copies may be obtained by contacting the National Technical 
Information Service, US Department of Commerce, 5285 Port Royal Road, 
Springfield, VA 22101. 
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1.0 INTRODUCTION 

The U.S. Department of Energy (DOE), Carlsbad Area Office has prepared this 
document as a supplement to the Final Solid Waste Management Unit 
Assessment Report (DOEIWIPP 97-2220), dated January 10, 1997, which was 
submitted to the U.S. Environmental Protection Agency (EPA) Region VI 
Hazardous Waste Management Division and the New Mexico Environment 
Department (NMED) Hazardous and Radioactive Materials Bureau. This 
document is specifically intended to respond to a letter from NMED dated April 
11, 1997, (hereafter referred to as the "NMED letter'') that requested additional 
documentation to support DOE's request for "No Further Action" (NFA) 
determinations at solid waste management units (SWMUs) identified at the 
Waste Isolation Pilot Plant (WIPP)." The NMED letter specifically requested the 
following: 

• Records of sufficient detail to allow NMED to perform an independent 
assessment of the presence or absence of hazardous constituents at the 
following mudpit SWMUs: 

SWMU No. SWMU Name 

001b H-2 
001c H-3 
001d H-51P-21 
001e H-6/P-13 
001r D-123 
001u IMC-376 
001v IMC-456 
001w IMC-457 
001y WIPP-18 
001z WIPP-19 

001aa WIPP-21 
001ab WIPP-22 
001ac DSP-207 
001ad IMC-375 
001ae IMC-377 
001af H-16 
001ah H-19 
001ai WQSP-1 
001aj WQSP-2 
001ak WQSP-3 
001al WQSP-4 

001am WQSP-5 
001an WQSP-6/6a 

1 
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. 
• Copies of analytical data collected by NMED and DOE during the WIPP 

Resource Conservation and Recovery Act (RCRA) Facility Assessment 
(RFA) for Evaporation Pond SWMU 007b .. NMED also requested a copy of 
the NMED/WIPP Soil Sampling and Analysis Plan. 

• A rigorous statistical assessment of soil background data collected for metals 
constituents at the WIPP site during the Voluntary Release Assessment/
Corrective Action (RA/CA) program (DOE/IN/PP 96-2209). 

The information requested by NMED is presented in the succeeding sections of 
this document. The historical records and documentation supporting DOE's 
NFA requests are attached in appendixes for E~ach SWMU of concern. 

This document includes only information that is responsive to the NMED letter. 
It does not include detailed discussions of the SWMUs of concern, or 
discussions of the geology, hydrogeology, contaminant migration pathways, or 
action level concentrations applicable to the \NIPP SWMUs. The reader is 
referred to the Final SWMU Assessment Report (DOEIWIPP 97-2220) and the 
Final Voluntary RA/CA Report (DOf:/W/PP 96··2209) for such information. 

2 
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2.0 MUDPIT AREAS OF CONCERN 

The NMED letter identified 23 mudpit SWMUs for which additional 
documentation was required to support an NFA determination. Of these 23 
mudpits, 16 were assessed by NMED during the RFA (NMEDIDOEIAIP 9411). 
The remaining seven mudpit SWMUs, including the H-19 Hydropad and the 
WQSP well sites, were constructed after the RFA was published, and were 
identified in Chapter J of the RCRA Part B Permit Application, Revision 6. For 
the 16 mudpits assessed during the RFA, NMED determined that additional 
information was required for seven·mudpits, while the remaining nine were not 
identified as areas of concern by the RF A 

DOE originally requested NFA determinations for the 23 mudpit SWMUs in the 
Final SWMU Assessment Report (DOEIWIPP 97-2220) and Data Summary 
Report No. 4 (DOEIWIPP, 1996). DOE based the NFA requests on reviews of 
historical records and reports for each of the wells and boreholes of interest, as 
well as on comparisons to similar mudpit SWMUs that were sampled as part of 
the Voluntary RA/CA program (DOEIWIPP 96-2209). The results of the 
Voluntary RA/CA program demonstrated that even at mudpit SWMUs identified 
as areas of concern by the RFA, concentrations of hazardous constituents were 
generally consistent with background ranges and were well below applicable 
risk-based action levels proposed in Title 40 of the Code of Federal Regulations 
(CFR}, Part 264.514, the Subpart S rule. 

The NMED letter requested additional historical records to support DOE's 
request for NFA determinations at the 23 mudpit SWMUs. Thus, this document 
has been prepared to provide the historical documentation to allow NMED to 
independently verify the presence or absence of hazardous constituents of 
concern at these mudpits. Copies of the historical records originally reviewed by 
DOE as part of the Final SWMU Assessment Report (DOEIWIPP 97-2220) are 
included as Appendixes to this document. These records have been augmented 
to include additional records currently available to DOE. 

The records compiled in the Appendixes to this document are summarized for 
each mudpit SWMU of interest in the subsections below. Each subsection also 
includes a summary table which presents the principal drilling materials used at 
each site as discernible from the Appendix information. For mudpit SWMUs 
associated with WIPP geologic and hydrogeologic investigations (i.e., well and 
borehole sites designated by "H-", "P-", "WIPP-", and "WQSP-"}, the compiled 
documentation generally includes the following: 

• Investigation reports that include summary discussions of drilling activities, 
such as those prepared by the U.S. Geological Survey (USGS), Sandia 
National Laboratories (SNL), and DOE. 
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• Hole history data, completion diagrams, drilling logs/chronologies, and 
drilling-related correspondence "from DOE files. 

In comparison to WIPP-related drilling activitiHs, less information is generally 
available for commercial potash exploration borings drilled before the WIPP 
facility was established (e.g., boreholes designated "D-", "DSP-", and "IMC-"). 
Information compiled by DOE for these boreh()les generally includes the 
following: 

• Sundry notices filed with the USGS and/or Bureau of Land Management 
(BLM), such as "Notice of Intention to Drill"' forms, "Subsequent Report of 
Abandonment" forms. The first pages of borehole and/or core lithology logs 
filed with the USGS and/or BLM are also included to provide additional 
documentation concerning the drilling of each borehole. 

· • Additional file information available from the mining companies responsible 
for each specific borehole. Such information varies between boreholes, and 
may include brief summaries of drilling activities, instructions to drillers, 
and/or drillers' daily logs. 

In an attempt to gather more information for the commercial boreholes, DOE 
contacted the following government offices: 

• BLM Area Office, Carlsbad, NM 
• SLM Area Office, Roswell, NM 
• USGS Area Office, Carlsbad, NM 
• USGS Regional Office, Albuquerque, NM 
• New Mexico State Engineer's Office, Roswell, NM 
• New Mexico Bureau of Mines and Reclamation, Socorro, NM 

However, no additional historical records, applicable regulatory requirements, or 
other information concerning the commercial potash exploration borehole 
SWMUs were available. 

To assist NMED in assessing drilling materials used at the 23 mudpit SWMUs of 
interest, DOE has compiled Material Safety Data Sheets (MSDSs) for drilling 
materials as one of the appendixes to this document (Appendix J). The 
compiled MSDSs include "typical" example materials with general applicability to 
drilling practices used at the mudpi~ sites (e.g., typical bentonite mud and mud 
gel formulations), as well as MSDSs for special formulations and additives used 
at specific mudpit sites (e.g., chemical washes). In general, MSDSs are not 
provided for nonhazardous commercially-available or prepared materials such 
as saturated brines, brine muds, and cement formulations. 

4 
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2.1 H-2 Mudpit (SWMU 001 b) 

Four monitoring wells are located on the H-2 well pad. Three wells, H-2a, H-2b, 
and H-2c, were drilled in 1977 by the Pennsylvania Drilling Company (PDC) for 
the USGS and SNL as part of the initial WIPP hydrogeologic characterization. 
These wells were initially drilled to total depths ranging from 563 feet (H-2a) to 
795 feet (H-2b and H-2c) for hydrologic testing of the Rustler-Salado contact and 
the Culebra and Magenta members of the Rustler formation. Hole history data 
that documents the initial drilling of these three wells are included in Appendix A 
Also included in Appendix A are applicable sections from the Interim Data 
Report on the Geohydrology of the Proposed Waste Isolation Pilot Plant Site, 
Southeast New Mexico (USGS Water Resources Investigation [WR/] Report 79-
98), which summarize the drilling and hydrologic testing activities performed at 
H-2a, H-2b, and H-2c. 

The fourth well, H-2b2, was drilled in 1983 by PDC for SNL to a total depth of 
660 feet. At this time, H-2a was also deepened from 563 feet to 672 feet. These 
drilling activities were performed to allow additional testing of the Culebra and 
Magenta members at the H-2 complex. The drilling of H-2b2 and the deepening 
of H-2a are summarized in WIPP Hydrology Program, Hydrologic Data Report #1 
(SAND85-7206). Applicable sections of this report that discuss the drilling 
processes and materials are included in Appendix A 

In 1989, well H-2b, renamed H-2b1, was converted to a Magenta Member 
monitoring well for additional hydrologic testing and water quality sampling. The 
conversion of this well is documented in WIPP Hydrology Program, Hydrologic 
Data Report #8 (SAND89-7056). The applicable sections of this report are 
included in Appendix A 

Table 1 summarizes the materials used during drilling activities at the H-2 
complex, as documented by the inf9rmation in Appendix A Additional 
supporting MSDS information for these materials is included in Appendix J. As 
shown in Table 1, the principal drilling materials used at the H-2 wells were air, 
air foam, saturated brine, and clay- and brine-based muds and mud gels. The 
wells were completed using standard commercial cement mixtures and additives. 
Therefore, the information compiled and reviewed by DOE includes no evidence 
that hazardous materials or materials containing hazardous constituents were 
used at the H-2 complex. The documentation in Appendix A supports DOE's 
request for a No Further Action determination at SWMU 001 b. 

5 
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Bore-
hole 
Name 

H-2a 

H-2b1 

H-2b2 

H-2c 

Table 1: Summary of Compiled Docume~ntation and Drilling Materials 
for SWMU 00'1b 

Plugging/Cementing Media 
Compiled Documentation and Miscellaneous 

(see Appendix A)Ca> Drilling Media Materials 

(1) Hole history and hole diagram air, air foam, mud, ready-mix cement, mud flush, 
from WID files. soap, mud gel, thix set cement 
(2) Summary of initial drilling from attapulgite-starch (w/ gilsonite, flocele, and 
USGS WRI 79-98. mud, saturated CaCl2), class C cement/poz 
(3) Summary of well deepening brine mix (w/ salt and gel) 
from SANDSS-7206. 

-· 
(1) Hole history and hole diagram air, air foam, mud ready-mix cement, mud flush, 
from WID files. gel thix set cement (w/ gilsonite, 
(2) Summary of initial drilling from flocele, and CaCl2), class C 
USGS WRI 79-98. cement/poz mix (w/ salt and 
(3) Summary of hydrologic testing gel) 
from SAND89-7056. 

-. 
(1) Summary of well installation saturated brine~. cement 
and well configuration diagram attapulgite, caustic 
from SAND85-7206. soda 

-
(1) Hole history and hole diagram air, air mist, air ready-mix cement, mud flush, 
from WID files. foam, attapulgite thix set class C cement (w/ 
(2) Summary of initial drilling from e-starch mud, gilsonite and flocele), 50:50 
USGS WRI 79-98. caustic soda, clay, poz mix/class C cement (w/ 

saturated brine, salt and gel), 
drilling starch foam, 1-131 used as a tracer 
mud gel 

Conclusions 

No documented 
use of materials 
containing 
hazardous 
constituents. 

No documented 
use of materials 
containing 
hazardous 
constituents. 

No documented 
use of materials 
containing 
hazardous 
constituents. 

No documented 
use of materials 
containing 
hazardous 
constituents. 

(a) Compiled summary information includes summary reports of drilling activities, hole 
completion diagrams, and/or hole histories/chronologies. 

Definitions 
air foam: 
air mist: 
attapulgite: 
bentonite: 
caustic soda: 
cement 
gilsonite: 
flocele: 
gel: 
mud gel: 
saturated brine: 
1-131: 

air/water mist with added foaming c:1gent (phosphate salts, anionic surfactants) 
air/water mist (possibly with a small amount of added foaming agent) 
brine-based bentonite or clay gel 
colloidal clay 
sodium hydroxide 
commercially available cement mixture (calcium aluminates, silicates) 
natural asphalt 
cellophane-based mud thickener to improve circulation 
bentonite gel 
mud-based bentonite or clay gel 
brine containing 10 lbs/gal of NaCl or KCI 
lodine-131 (tracer chemical) 
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2.2 H-3 Mudpit (SWMU 001 c) 

Four wells are located on the H-3 well pad. The first ~ell, H-3 (later renamed H-
3b1 ), was drilled in 1976 by PDC for the USGS and SNL as part of the initial 
WIPP hydrogeologic characterization. The H-3b1 borehole was drilled to a total 
depth of 894 feet to characterize the Rustler-Salado contact and the Culebra 
and Magenta members of the Rustler formation. The drilling of H-3b1 is 
summarized in the Interim Data Report on the Geohydrology of the Proposed 
Waste Isolation Pilot Plant Site, Southeast New Mexico (USGS WR/ 79-98). The 
applicable sections of this report are included in Appendix A 

The H-3b2 and H-3b3 wells were drilled in 1983 to total depths of 725 feet and 
730 feet, respectively, to expand the geological database for the WIPP site and 
provide additional sites for hydrologic testing of the Culebra member of the 
Rustler formation. The drilling of H-3b2 and H-3b3, performed by PDC, is 
summarized in WIPP Hydrology Program, Hydrologic Data Report #1 (SAND85-
7206). Applicable sections of this report that discuss the drilling processes and 
materials are included in Appendix A 

The fourth borehole at the H-3 complex, H-3d, was completed in 1987 to monitor 
and test transmissivity in the upper Forty-niner Member of the Rustler Formation 
and the Dewey Lake Formation. Additionally, H-3b1 was recompleted at this 
time as a Magenta Member well for water-level monitoring and water quality 
sampling. The drilling and conversion of these wells, performed by PDC, are 
documented in the sections of WIPP Hydrology Program, Hydrologic Data 
Report #8 (SAND89-7056) included in Appendix A 

. 
Table 2 summarizes the materials used during drilling activities at the H-3 
complex, as documented by the information in Appendix A Additional 
supporting MSDS information for these materials is included in Appendix J. As 
shown in Table 2, the principal drilling materials used at the H-3 wells were air, 
air foam, saturated brine, and clay- and brine-based muds and mud gels. The 
wells were completed using standard commercial cement mixtures. Therefore, 
the information compiled and reviewed by DOE includes no evidence that 
hazardous materials or materials containing hazardous constituents were used 
at the H-3 complex. The documentation in Appendix A supports DOE's request 
for a No Further Action determination at SWMU 001 c. 
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DOE/WIPP 97-2220a 

Bore-
hole 

Name 

H-3b1 

H-3b2 

H-3b3 

H-3d 

Table 2: Summary of Compiled Docume~ntation and Drilling Materials 
for SWMU 001 c 

Plugging/Cementing Media 
Compiled Documentation and Miscellaneous 

(see Appendix A)<a> Drilling ME~dia Materials 

(1) Summary of drilling from USGS air, air foam, brine cement, 1-131 used as a 
WRI 79-98. mud tracer 
(2) Summary of hydrologic testing 
from SAND89-7056. 

-
(1) Summary of drilling from saturated brine, cement 
SAND85-7206. attapulgite and 

caustic soda 

(1) Summary of drilling from saturated brine, cement 
SAND85-7206. attapulgite and 

caustic soda 

-
(1) Summary of drilling and saturated brine cement 
hydrologic testing from SAND89-
7056 

Conclusions 

No documented 
use of materials 
containing 
hazardous 
constituents. 

No documented 
use of materials 
containing 
hazardous 
constituents. 

No documented 
use of materials 
containing 
hazardous 
constituents. 

No documented 
use of materials 
containing 
hazardous 
constituents. 

(a) Compiled summary information includes summary reports of drilling activities, hole 
completion diagrams, and/or hole histories/chronologies. 

Definitions 
air foam: 
attapulgite: 
bentonite: 
caustic soda: 
cement: 
saturated brine: 
1-131: 

air/water mist with added foaming agent (phosphate salts, anionic surfactants) 
brine-based bentonite or clay gel 
colloidal clay 
sodium hydroxide 
commercially available cement mixtun~ (calcium aluminates, silicates) 
brine containing 1 o lbs/gal of NaCl or KCI 
lodine-131 (tracer chemical) 
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2.3 H-5/P-21 Mudpit (SWMU 001 d) 

Three wells and one borehole are located on the H-5/P-21 well pad. Wells H-
5a, H-5b, and H-5c were drilled in 1978 by PDC for the USGS and SNL as part 
of the initial WIPP hydrogeologic characterization. These wells were drilled to 
total depths of 824 feet (H-5a), 925 feet (H-5b), and 1076 feet (H-5c) to 
characterize the Rustler-Salado contact and the Culebra and Magenta members 
of the Rustler formation. The drilling of these wells is summarized in a report 
entitled Results of Hydrologic Tests and Water Chemistry Analyses, Wells H-Sa, 
H-Sb, and H-Sc, at the Proposed Waste Isolation Pilot Plant Site, Southeastern 
New Mexico (USGS WR/ 82-19). The applicable sections of this report are 
included in Appendix B. The report states that special care was taken during the 
drilling of well H-5a, H-5b, and H-5c. Because these wells were used to assess 
water chemistry as well as hydrogeology at the WIPP site, drilling was 
conducted in a manner that minimized the potential for contamination. 

The P-21 borehole was drilled by PDC in 1976 to assess the distribution and 
characteristics of potash resources in the vicinity of the proposed WIPP site. 
P-21 hole history data, included in Appendix B, document the drilling methods 
and materials used for this borehole. 

Table 3 summarizes the materials used during drilling activities at the H-5/P-21 
complex, as documented by the information in Appendix B. Additional 
supporting MSDS information for these materials is included in Appendix J. As 
shown in Table 3, the principal drilling materials used at the site were air, air 
foam, saturated brine, and brine mud. The H-5 wells were completed and the 
P-21 borehole was plugged using standard commercial cement mixtures and 
additives. Therefore, the information compiled and reviewed by DOE includes 
no evidence that hazardous materials or materials containing hazardous 
constituents were used at the H-5/P-21 complex. The documentation in 
Appendix B supports DOE's request for a No Further Action determination at 
SWMU 001d. 
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Bore-
hole 

Name 

H-Sa 

H-Sb 

H-Sc 

P-21 

Table 3: Summary of Compiled Documentation and Drilling Materials 
for SWMU 0()11 d 

Plugging/Cementing Media 
Compiled Documentation and Miscellaneous Materials 

(see Appendix B)<a> Drilling Media 

(1) Summary of drilling and air, air foam, cement 
hydrologic testing from USGS WRI saturated bri11 1e 
82-19. 

-
(1) Summary of drilling and arr, air foam, cement 
hydrologic testing from USGS WRI saturated brin1e 
82-19. 

-
(1) Summary of drilling and air, air foam, cement 
hydrologic testing from USGS WRI saturated bri111e 
82-19. 

-
(1) Hole history data. air foam, brinEi mud flush, class C cement, 

mud 50% poz mix "A" (w/ gel and 
salt) 

Conclusions 

No documented 
use of materials 
containing 
hazardous 
constituents. 

No documented 
use of materials 
containing 
hazardous 
constituents. 

No documented 
use of materials 
containing 
hazardous 
constituents. 

No documented 
use of materials 
containing 
hazardous 
constituents. 

(a) Compiled summary information includes summary reports of drilling activities, hole 
completion diagrams, and/or hole histories/chronologies. 

Definitions 

air foam: 
bentonite: 
cement: 
gel: 
mud flush: 
saturated brine: 

air/water mist with added foaming agent (phosphate salts, anionic surfactants) 
colloidal clay 
commercially available cement mixture (calcium aluminates, silicates) 
bentonite gel 
wash used to clean borehole before cementing (no specific mixture defined) 
brine containing 1 O lbs/gal of NaCl or IKCI 
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2.4 H-6/P-13 Mudpit (SWMU 001e) 

Three wells and one borehole are located on the H-6/P-13 well pad. Wells H-
6a, H-6b, and H-6c were drilled in 1978 by PDC for the USGS and SNL as part 
of the initial WIPP hydrogeologic characterization. These wells were drilled to 
total depths of 525 feet (H-6a), 640 feet (H-6b), and 741 feet (H-6c) to 
characterize the Rustler-Salado contact zone and the Culebra and Magenta 
members of the Rustler formation. The drilling of these wells is summarized in a 
report entitled Results of Hydrologic Tests and Water Chemistry Analyses, Wells 
H-6a, H-6b, and H-6c, at the Proposed Waste Isolation Pilot Plant Site, 
Southeastern New Mexico (USGS WR/ 82-8). The applicable sections of this 
report are included in Appendix C. The report states that special care was taken 
during the drilling of wells H-6a, H-6b, and H-6c. Because these wells were 
used to assess water chemistry as well as hydrogeology at the WIPP site, 
drilling was conducted in a manner that minimized the potential for 
contamination. 

The P-13 borehole was drilled by PDC in 1976 to assess the distribution and 
characteristics of potash resources in the vicinity of the proposed WIPP site. 
P-13 hole history data, included in Appendix C, document the drilling methods 
and materials used for this borehole. 

Table 4 summarizes the materials used during drilling activities at the H-6/P-13 
complex, as documented by the information in Appendix C. Additional 
supporting MSDS information for these materials is included in Appendix J. As 
shown in Table 4, the principal drilling materials used at the site were air, air 
foam, saturated brine, and brine mud. The H-6 wells were completed and the 
P-13 bore hole was plugged using standard commercial cement mixtures and 
additives. Therefore, the information compiled and reviewed by DOE includes 
no evidence that hazardous materials or materials containing hazardous 
constituents were used at the H-6/P-13 complex. The documentation in 
Appendix C supports DOE's request for a No Further Action determination at 
SWMU 001e. 
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Bore-
hole 

Name 

H-6a 

H-6b 

H-6c 

P-13 

Table 4: Summary of Compiled Documentation and Drilling Materials 
for SWMU 001 e 

Plugging/Cementing Media 
Compiled Documentation and Miscellaneous Materials 

(see Appendix C)<a> Drilling Media 

(1) Summary of drilling and air, air foam, cement 
hydrologic testing from USGS WRI saturated brine 
82-8. . 

-
(1) Summary of drilling and air, air foam, cement 
hydrologic testing from USGS WRI saturated brine 
82-8. 

-
(1) Summary of drilling and air, air foam, cement 
hydrologic testing from USGS WRI saturated brine 
82-8. 

(1) Hole history data. mud, air foam, mud flush, 50:50 class C 
saturated brine, cement/poz mix "A" (w/ gel 
brine mud and salt) 

. 

Conclusions 

No documented 
use of materials 
containing 
hazardous 
constituents. 

No documented 
use of materials 
containing 
hazardous 
constituents. 

No documented 
use of materials 
containing 
hazardous 
constituents. 

No documented 
use of materials 
containing 
hazardous 
constituents . 

(a) Compiled summary information includes summary reports of drilling activities, hole 
completion diagrams, and/or hole histories/chronologies. 

Definitions 

air foam: 
attapulgite: 
bentonite: 
cement: 
gel: 
mud flush: 
saturated brine: 

air/water mist with added foaming agent (phosphate salts, anionic surfactants) 
brine-based bentonite or clay gel 
colloidal clay 
commercially available cement mixture (calcium aluminates, silicates) 
bentonite gel 
wash used to clean borehole before cementing (no specific mixture defined) 
brine containing 1 O lbs/gal of NaCl or KCI 
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2.5 D-123 and DSP-207 Mudpits (SWMUs 001rand 001ac) 

Holes D-123 and DSP-207 were drilled on behalf of the Duval Sulphur and 
Potash Company (DSP) for potash exploration before the WIPP facility was 
established. D-123 was drilled in 1953 by Weaver Drilling Company to a total 
depth of 1880 feet. DSP-207 was drilled in 1958 by Joy Drilling Company to a 
total depth of 1613 feet. DOE obtained copies of the original Sundry Notices 
(i.e., "Notice of Intent to Drill" and "Subsequent Report of Abandonment" forms), 
as well as boring and core lithology logs, for these bore holes from the BLM 
office in Carlsbad. Additional drilling summary forms that document drilling 
activities for D-123 and DSP-207 were provided by Western Agricultural 
Chemicals, Inc., which acquired DSP's interest in these holes. The company 
files were reviewed for any other information (e.g., standard drilling procedures, 
regulatory requirements). As noted at the beginning of Section 2.0, DOE also 
checked with other state and federal agencies for information concerning these 
holes. However, additional records, procedures, or regulatory requirements 
applicable to the drilling of D-123 and DSP-207 were unavailable. Due to the 
age of these boreholes, DOE believes that the existence of additional 
information concerning the drilling of D-123 and DSP-207 is improbable. 

The information compiled by DOE for the DSP bore holes is presented .in 
Appendix D. The drilling materials used to complete D-123 and D-207, as 
documented in the Appendix D information, are presented in Table 5. As shown, 
the principal drilling materials used at the DSP holes were saturated brine and 
mud. The holes were plugged using standard commercial cement mixtures and 
drill cuttings. Therefore, the information compiled and reviewed by DOE 
includes no evidence that hazardous materials or materials containing 
hazardous constituents were used in the drilling of D-123 or DSP-207. The 
documentation in Appendix D supports DOE's request for a No Further Action 
determination at SWMUs 001 r and 001 ac. 
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Bore-
hole 

Name 

D-123 

DSP-
207 

Table 5: Summary of Compiled DocumEmtation and Drilling Materials 
for SWMUs 001r and 001ac 

Plugging/Cementing Media 
Compiled Documentation and Miscellaneous 

(see Appendix D) Drilling Media Materials 

(1) Notice of Intention to Drill. saturated brirm, cement, cement (w/ 3% 
(2) Subsequent Report of mud CaCl2 and brine), cuttings 
Abandonment. 
(3) DSP Drilling Summary. 
(4) Borehole and core lithology 
logs.<a> 

(1)Notice of Intention to Drill. saturated brine, cement, cement (w/ 3% 
(2) Subsequent Report of mud CaCl2 and brine), cuttings 
Abandonment. and soil 
(3) DSP Drilling Summary. 
(4) Borehole and core lithology 
logs.<a> 

Conclusions 

No documented 
use of materials 
containing 
hazardous 
constituents. 

No documented 
use of materials 
containing 
hazardous 
constituents. 

(a) The first pages of the borehole and lithology logs are included as sample pages in Appendix 
D, as these logs contain only geological information. The complete logs can be provided 
upon request. 

Definitions 

cement: 
mud: 
saturated brine: 

commercially available cement mixturie (calcium aluminates, silicates) 
generic reference to drilling mud (no composition specified) 
brine containing 1 O lbs/gal of NaCl or l<CI 
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2.6 IMC-376. IMC-456, IMC-457. IMC-375, and IMC-377 Mudpits 
(SWMUs 001u. 001v. 001w. 001ad. and 001ae) 

Potash exploration boreholes IMC-375, IMC-376, IMC-377, IMC-456, and 
IMC-457 were drilled by Boyles Brothers Drilling Company for the International 
Minerals and Chemicals Corporation (IMC). IMC-375 through -377 were drilled 
in 1965 to total depths of 17 46 feet, 1702 feet, and 1876 feet, respectively. 
IMC-456 and IMC-457 were drilled in 1976 to total depths of 1975 feet and 1885 
feet, respectively. DOE obtained copies of the original Sundry Notices (i.e., 
"Notice of Intent to Drill," "Subsequent Report of Abandonment," and 
"Recapitulation" forms), as well as boring and core lithology logs, for these bore 
holes from the BLM office in Carlsbad. For IMC-375, -376, and -377, internal 
IMC instructions to drillers, cementing reports, and Boyles Brothers Shift Reports 
(i.e., drilling logs/diaries) were proxided by IMC. The company files and land 
leases were reviewed for other information (e.g., standard drilling procedures, 
regulatory requirements) applicable to drilling activities over the time periods of 
interest. As noted at the beginning of Section 2.0, DOE also checked with other 
state and federal agencies for information concerning these holes. However, 
additional records, procedures, or regulatory requirements applicable to the 
drilling of the five IMC boreholes of interest were unavailable. Due to the age of 
these boreholes, DOE believes that the existence of additional information 
concerning the drilling of these boreholes is improbable. 

The information compiled by DOE for the IMC bore holes is presented in 
Appendix E. The drilling materials used to complete these bore holes, as 
documented in the Appendix E information, are presented in Table 6. As shown, 
the principal drilling materials used at the IMC boreholes were air and saturated 
brine. The boreholes were plugged using mud and standard commercial cement 
mixtures. Therefore, the information compiled and reviewed by DOE includes 
no evidence that hazardous materials or materials containing hazardous 
constituents were used during drilling activities. The documentation in Appendix 
E supports DOE's request for a No Further Action determination at SWMUs 
001 u, 001 v, 001 w, 001 ad, and 00153e. 
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Bore-
hole 

Name 
IMC-
375 

IMC-
376 

IMC-
377 

IMC-
456 

IMC-
457 

Table 6: Summary of Compiled Docum~~ntation and Drilling Materials 
for SWMUs 001u, 001v, 001w, 001ad, and 001ae 

Plugging/Cementing 
Compiled Documentation Drilling Media and 

(see Appendix E) Media Miscellaneous Materials 
(1) Notice of Intention to Drill. saturated cement, mud 
(2) Subsequent Report of Abandonment. brine, air 
(3) Recapitulation form (drilling summary). 
(4) Borehole and core lithology logs.Cal 
(5) IMC drilling instructions and cement report. 
(6) Driller dailies. 

(1) Notice of Intention to Drill. saturated cement, mud 
(2) Subsequent Report of Abandonment. brine, air 
(3) Recapitulation form (drilling summary). 
(4) Borehole and core lithology logs.<al 
(5) IMC drilling instructions and cement report. 
(6) Driller dailies. 

(1) Notice of Intention to Drill. saturated cement, mud 
(2) Subsequent Report of Abandonment. brine, air 
(3) Recapitulation form (drilling summary). 
(4) Borehole and core lithology logs.Cal 
(5) IMC drilling instructions and cement report. 

I 

(1) Notice of Intention to Drill. saturated cement 
(2) Subsequent Report of Abandonment. brine 
(3) Recapitulation form (drilling summary). 
(4) Borehole and core lithology logs.<al 

(1) Notice of Intention to Drill. saturated cement 
(2) Subsequent Report of Abandonment. brine 
(3) Recapitulation form (drilling summary). 
(4) Borehole and core lithology logs. <al 

Conclusions 
No 
documented 
use of 
materials 
containing 
hazardous 
constituents. 
No 
documented 
use of 
materials 
containing 
hazardous 
constituents. 
No 
documented 
use of 
materials 
containing 
hazardous 
constituents. 
No 
documented 
use of 
materials 
containing 
hazardous 
constituents. 
No 
documented 
use of 
materials 
containing 
hazardous 
constituents. 

(a) The first pages of the borehole and lithology logs are included as sample pages in Appendix 
E, as these logs contain only geological information. The complete logs can be provided 
upon request. 

Definitions 
cement: 
mud: 
saturated brine: 

commercially available cement mixturie(calcium aluminates, silicates) 
generic reference to drilling mud (no composition specified) 
brine containing 1 O lbs/gal of NaCl or KCI 
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2.7 WIPP-18. -19. -21. and -22 Mudpits CSWMUs 001y. 001z. 001aa. and 
001ab) 

Boreholes WIPP-18, -19, -21, and -22 were drilled in 1978 by PDC and Boyles 
Brothers Drilling company for the USGS and SNL to assist in the 
characterization of WIPP site geology. These holes were drilled to total depths 
of 1060 feet, 1038 feet, 1046 feet, and 1450 feet, respectively. The drilling of 
these holes is summarized in four Basic Data Reports prepared by SNL 
(SAND79-0275, SAND79-0276; SAND79-0277, and SAND79-0278). The 
applicable sections of these reports are attached in Appendix F. 

In 1985, WIPP-18, -19, -21, and -22 were recompleted as hydrologic monitoring 
wells for the Culebra dolomite. Recompletion activities are described in WIPP 
Hydrology Program, Hydrologic Data Report #4 (SAND86-7166). Sections of 
this report describing well recompletion, well development, hydraulic testing, and 
water quality monitoring are included in Appendix F. 

Table 7 summarizes the materials used during the drilling and recompletion 
activities at WIPP-18, -19, -21, and -22, as documented by the information in 
Appendix F. Additional supporting MSDS information for these materials is 
included in Appendix J. As shown in Table 7, the principal drilling materials 
used at these sites were saturated brine and brine mud. These boreholes were 
originally plugged using brine mud and then recompleted as wells using 
standard commercial cement mixtures. Therefore, the information compiled and 
reviewed by DOE includes no evidence that hazardous materials or materials 
containing hazardous constituents were used at these well sites. The 
documentation in Appendix F supports DOE's request for a No Further Action 
determination at SWMUs 001 y, 001 z, 001 aa, and 001 ab. 
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Bore-
hole 

Name 

WIPP-
18 

WIPP-
19 

WIPP-
21 

WIPP-
22 

Table 7: Summary of Compiled Documentation and Drilling Materials 
for SWMUs 001y, 001z, 001aa, and 001ab 

Compiled Documentation Drilling Media Plugging/Cementing Media 
(see Appendix F)<a> and Miscellaneous 

Materials 

(1) Summary of drilling and brine mud (w/ brine mud, cement 
geologic logging from SAND79- starch, other 
0275. additives}, 
(2) Summary of well development saturated brine 
and hydrologic testing from 
SAND86-7166. 

(1) Summary of drilling and brine mud, brine mud, cement 
geologic logging from SAND79- saturated brine 
0276. 
(2) Summary of well development 
and hydrologic testing from 
SAND86-7166. 

(1) Summary of drilling and brine mud, brine mud, cement 
geologic logging from SAND79- saturated brine 
0277. 
(2) Summary of well development 
and hydrologic testing from 
SAND86-7166. 

-
(1) Summary of drilling and brine mud (w/ brine mud, cement 
geologic logging from SAND79- starch, drispac, and 
0278. other additives), 
(2) Summary of well development saturated brine 
and hydrologic testing from 
SAND86-7166. 

Conclusions 

No documented 
use of materials 
containing 
hazardous 
constituents. 

No documented 
use of materials 
containing 
hazardous 
constituents. 

No documented 
use of materials 
containing 
hazardous 
constituents. 

No documented 
use of materials 
containing 
hazardous 
constituents. 

(a) Compiled summary information includes summary reports of drilling activities, hole 
completion diagrams, and/or hole histories/chronologies. 

Definitions 

attapulgite: 
bentonite: 
cement: 
gel: 
drispac: 
saturated brine: 

brine-based bentonite or clay gel 
colloidal clay 
commercially available cement mixture! (calcium aluminates, silicates) 
bentonite gel 
non-toxic, cellulosic polyanionic polymer 
brine containing 1 O lbs/gal of NaCl or KCI 
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2.8 H-16 Mudpit CSWMU 001af) 

Borehole H-16 was drilled in 1987 by PDC for SNL for hydrologic testing 
purposes, and was drilled to a total depth of 851 feet. Drilling and well 
completion activities are summarized in the SNL report entitled Basic Data 
Report for Drill Hole H-16 (SAND89-0203). Hole history and completion records, 
drilling permits, and other applicable records documenting drilling activities are 
attached in Appendix G. 

Table 8 summarizes the materials used during the drilling and recompletion 
activities at H-1.6, as documented by the information in Appendix G. Additional 
supporting MSDS information for these materials is included in Appendix J. As 
shown in Table 8, the principal drilling material used at H-16 was saturated 
brine. After flushing with a biodegradable chemical wash, H-16 was completed 
using standard commercial cement mixtures. Therefore, the information 
compiled and reviewed by DOE includes no evidence that hazardous materials 
or materials containing hazardous constituents were used at this well. The 
documentation in Appendix G supports DOE's request for a No Further Action 
determination at SWMU 001 af. 
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Bore-
hole 

Name 

H-16 

Table 8: Summary of Compiled Documentation and Drilling Materials 
for SWMU 001af 

Plugging/Cementing Media 
Compiled Documentation and Miscellaneous 

(see Appendix G) Drilling Media Materials 

Hole history data, well completion saturated brine CW-7 wash, RFC class A 
information, drilling permits, thixotropic cement, 70-30 Poz 
miscellaneous drilling, logging, and mix cement, ready-mix 
cementing records from SAND89- cement 
0203. 

Definitions 

Conclusions 

No documented 
use of materials 
containing 
hazardous 
constituents. 

CW-7wash: a biodegradable soap used for rinsing the borehole before cementing (includes 
anionic surfactants, alcohol glycol ether, siloxanes/silicones). 

saturated brine: brine containing 10 lbs/gal of NaCl or KCI 
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2.9 H-19 Mudpit (SWMU 001ah) 

The H-19 well pad area was constructed in 1995 for a tracer test program 
conducted by SNL to support performance assessment studies at WIPP. The 
H-19 project consists of several boreholes set on a large hydropad. Tracer 
chemicals were injected into the H-19b borehole while adjacent boreholes were 
being pumped. The transportation of tracer chemicals in the Culebra Formation 
was monitored to determine the transmissivity within this water bearing zone. 

During the National Environmental Policy Act (NEPA) review of the tracer test 
program, the DOE submitted several lists of proposed drilling additives and 
tracer chemicals to the NMED Ground Water Protection and Remediation 
Bureau (GWPRB) to determine if a discharge permit would be required for the 
SNL tracer testing program. The GWPRB approved the submitted list of tracer 
chemicals and determined that a discharge plan would not be required for the 
drilling additives and tracer chemicals utilized during the SNL tracer test 
program. Listings and supporting documentation for the tracer chemicals and 
drilling additives used at the H-19 hydropad were provided in the Final SWMU 
Assessment Report (DOEJWIPP 97-2220) and Data Summary Report No. 4 
(DOEIWIPP, 1996). The drilling additives used at H-19 are summarized in Table 
9. Additional supporting MSDS information for these materials is included in 
Appendix J. 

Because the DOE was actively involved with evaluating the potential impacts of 
drilling activities during the Voluntary RA/CA program, drilling and tracer test 
circulation waters were collected in a synthetically-lined evaporation pond. 
Additionally, all drill cuttings were collected in lined mudpits. Once drill cuttings 
were completely dried, the mud pit contents were sampled for analysis according 
to the toxicity characteristic leaching procedure (TCLP). After the TCLP data 
demonstrated that the mudpit contents were non-hazardous, the mudpits were 
excavated and disposed of at an off-site disposal facility. Thus, due to the level 
of regulatory review during the H-19 tracer test program, the implementation of 
management plans, and the sampling and removal of the mud pit constituents, 
the DOE believes that a "No Further Action" determination is appropriate for the 
H-19 hydropad. The TCLP analytical results forthe H-19 mudpit sampling and 
correspondence which documents the excavation and removal of the mud pits 
are attached as Appendix H. 
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Table 9: Summary of Compiled Documentaticm and Drilling Materials for SWMU 001ah 
Bore-hole Plugging/Cementing 

Name Compiled Drilling Mediaand 
Documentation<al Media Miscellaneous Materials Conclusions 

H-19b0 Work plans. Material air, air mist, EZ ~ro:30 poz mix (w/ salt and Hazardous constituents 
Safety Data Sheets. MUD, saturated bentonite)/ class C cement precluded by sampling 
Correspondence with brine, attapulgite, (w/ CaCI~); miscellaneous data and excavation/re-
NMED. detergent, defoamer tracers Cb moval of mudpit contents. 

H-19b1 Work plans. Material air, air mist, EZ J0:30 poz mix (w/ salt and Hazardous constituents 
Safety Data Sheets. MUD, saturated bentonite)/ class C cement precluded by sampling 
Correspondence with brine, attapulgite, (w/ CaCI~); miscellaneous data and excavation/re-
NMED. detergent, defoamer tracers Cb moval of mudpit contents. 

H-19b2 Work plans. Material saturated brine i70:30 poz mix (w/ salt and Hazardous constituents 
Safety Data Sheets. bentonite)/ class c cement precluded by sampling 
Correspondence with (w/ CaCI~); miscellaneous data and excavation/re-
NMED. tracers Cb moval of mudpit contents. 

' 

H-19b3 Work plans. Material saturated brine, i70:30 poz mix (w/ salt and Hazardous constituents 
Safety Data Sheets. attapulgite, chemical bentonite)/ class C cement precluded by sampling 
Correspondence with flush (w/ CaCI~); miscellaneous data and excavation/re-
NMED. tracers Cb moval of mudpit contents. 

H-19b4 Work plans. Material saturated brine, i 70:30 poz mix (w/ salt and Hazardous constituents 
Safety Data Sheets. attapulgite, chemical bentonite)/ class C cement precluded by sampling 
Correspondence with flush (w/ CaCI~); miscellaneous data and excavation/re-
NMED. . tracers Cb moval of mudpit contents . 

H-19b5 Work plans. Material saturated brine i'0:30 poz mix (w/ salt and Hazardous constituents 
Safety Data Sheets. ,bentonite)/ class C cement precluded by sampling 
Correspondence with (w/ CaCI~); miscellaneous data and excavation/re-
NMED. tracers Cb moval of mudpit contents. 

H-19b6 Work plans. Material saturated brine, i'0:30 poz mix (w/ salt and Hazardous constituents 
Safety Data Sheets. attapulgite bentonite)/ class C cement precluded by sampling 
Correspondence with (w/ CaCI~); miscellaneous data and excavation/re-
NMED. tracers Cb moval of mudpit contents. 

H-19b7 Work plans. Material saturated brine, i'0:30 poz mix (w/ salt and Hazardous constituents 
Safety Data Sheets. attapulgite, mud, air bentonite)/ class C cement precluded by sampling 
Correspondence with (w/ CaCI~); miscellaneous data and excavation/re-
NMED. tracers Cb moval of mudpit contents. 

(a) 
(b) 

See Fmal SWMU Assessment Report (DOEIWIPP 97-·2220) and Data Summary Report No. 4 (DOEIWIPP, 1996). 
See Final SWMU Assessment Report for list of tracers used. These materials were used only in trace quantities, 
and no discharge plan was required by NMED for the 1-1-19 tracer test programs. 

Definitions 
airfoam: 
attapulgite: 
bentonite: 
cement: 
chemical flush: 
defoamer: 
detergent: 
EZ MUD: 
gel: 
mud: 
saturated brine: 

air/water mist with added foaming agent (phosphate salts, anionic surfactants) 
brine-based bentonite or clay gel 
colloidal clay 
commercially available cement mixture (calcium aluminates, silicates) 
wash used to clean borehole before cementing (no specific mixture defined) 
non-hazardous, proprietary, silicon-base'd blend 
generic reference to surfactant materials: (no composition specified) 
polyacrylamide/polyacrylate based mud 
bentonite gel 
generic reference to drilling mud (no composition specified) 
brine containing 10 lbs/gal of NaCl or KCI 
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2.10 WQSP Well Mudpits CSWMUs 001 ai. 001 aj, 001 ak. 001 al. 001 am. and 
001an) 

The Water Quality Sampling Program (WQSP) wells were drilled by West Texas 
Water Well Service for DOE in 1994 for sampling of the principal water bearing 
zones in the vicinity of the WIPP site. As discussed in the Final SWMU 
Assessment Report (DOEIWIPP 97-2220), the WQSP wells were not intended to 
function as RCRA monitoring wells; however, each of these wells was designed 
and constructed to meet RCRA monitoring well criteria. Special consideration 
was placed on the selection of drilli.ng additives and the use of inert casing and 
pump materials to assure that water quality was not affected by drilling 
operations. The WQSP wells were intended to provide representative, 
reproducible, and defensible water quality data that were free of well 
construction bias. 

WQSP-1, -2, -3, -4, -5, and -6/6a were drilled to total depths of 737 feet, 846 
feet, 879 feet, 800 feet, 681 feet, 617 feet, and 225 feet, respectively. Wells 
WQSP -1 through -6 were completed in the Culebra formation, whereas well 
WQSP-6a was completed in the Dewey Lake formation. Drilling and well 
completion activities were summarized in the Basic Data Report for WQSP-1, 
WQSP-2, WQSP-3, WQSP-4, WQSP-5, WQSP-6, and WQSP-6a (DOEIWIPP 
95-2154). Applicable sections of this report are attached as Appendix I. 

Table 10 summarizes the materials used during the drilling and recompletion 
activities at the WQSP well sites, as documented by DOEIWIPP 95-2154. 
Additional supporting MSDS information for these materials is included in 
Appendix J. As shown in Table 10, the principal drilling materials used at the 
WQSP wells were air, air foam, saturated brine, and clay- and brine-based mud 
gels (e.g., attapulgite). The wells V{ere completed using Portland cement and 
bentonite clay. Therefore, this information provides no evidence that hazardous. 
materials or materials containing hazardous constituents were used at these well 
sites. The documentation in Appendix I supports DOE's request for a No Further 
Action determination at SWMUs 001 ai, 001 aj, 001 ak, 001 al, 001 am, and 001 an. 
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Bore-
hole 

Name 
WQSP-

1 

WQSP-
2 

WQSP-
3 

WQSP-
4 

WQSP-
5 

WQSP-
6 

WQSP-
6a 

Table 10: Summary of Compiled Documentation and Drilling Materials 
for SWMUs 001ai, 001aj, 001ak, OD1al, 001am, and 001an 

Plugging/Cementing Media 
Compiled Documentation and Miscellaneous 

(see Appendix l)<a> Drilling Media Materials 
Drilling program summary and air, air foam Portland cement, bentonite 
hole history data from DOE/WIPP 
95-2154. .• 

~ ~ ~?-~ ,:,.1 
,, 

-
Drilling program summary and air, air foam, Portland cement, bentonite 
hole history data from DOE/WIPP saturated brine, 
95-2154. 0 -· ~·.1. / ::'> attapulgite, mud 

-
Drilling program summary and air, air foam, Portland cement, bentonite 
hole history data from DOE/WIPP foamin~ agents, 
95-2154. 

10/70-'""'7/ 
bleach<> 

I ,.,, --·"' . 
Drilling program summary and air, air foam Portland cement, bentonite 
hole history data from DOE/WIPP 
95-2154. (O/s , '::::>"'-: 

:' / 

-
Drilling program summary and air, air foam, Portland cement, bentonite 
hole history data from DOE/WIPP bleach<bl 
95-2154. / .>.: ' ( 

. , 

Drilling program summary and air, air foam, Portland cement, bentonite 
hole history data from DOE/WIPP saturated brine~. 
95-2154. c:/? [ 

/ attapulgite •) ,, 

-
Drilling program summary and air, air foam, Portland cement, bentonite 
hole history data from DOE/WIPP saturated brine, 
95-2154. attapulgite 

I ( g • 

Conclusions 
No documented 
use of materials 
containing 
hazardous 
constituents. 
No documented 
use of materials 
containing 
hazardous 
constituents. 
No documented 
use of materials 
containing 
hazardous 
constituents. 
No documented 
use of materials 
containing 
hazardous 
constituents. 
No documented 
use of materials 
containing 
hazardous 
constituents. 
No documented 
use of materials 
containing 
hazardous 
constituents. 
No documented 
use of materials 
containing 
hazardous 
constituents. 

(a) 

(b) 

Compiled summary information includ~~s summary reports of drilling activities, hole 
completion diagrams, core logs, and/or hole histories/chronologies. 

Definitions 
air foam: 
attapulgite: 
bentonite: 
cement: 
foaming agents: 
gel: 
saturated brine: 

Small quantities of bleach were used (-<:: 5 gallons). 

air/water mist with added foaming agent (phosphate salts, anionic surfactants) 
brine-based bentonite or clay gel 
colloidal clay 
commercially available cement mixtun~ (calcium aluminates, silicates) 
unspecified surfactant 
bentonite gel 
brine containing 1 O lbs/gal of NaCl or KCI 
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3.0 ANALYTICAL RESULTS FOR SWMU 007b, EVAPORATION POND 

As discussed in the Final SWMU Assessment Report (DOEIWIPP 95-2220), soil 
sample splits were collected by NMED and DOE during the RFA at the former 
Evaporation Pond, SWMU 007b. This sampling event was conducted on 
October 7, 1992, in accordance with the NMED/WIPP Soil Sampling and 
Analysis Plan (SAP). In response to the request in NMED's letter dated April 11, 
1997, a complete copy of the this SAP is attached to this addendum as Appendix 
J. The analytical results reported by both NMED and DOE for the SWMU 007b 
split sample, denoted as the "Facility West" sample location, are also included in 
Appendix J. For comparison purposes, Appendix J includes results for the 
"background" soil sample collected during the RFA sampling event. This 
background sample was collected from a dune blow out approximately one
quarter mile due west of the WIPP facility. 

A summary of the data included in Appendi~is presented in Table 11. The 
background concentration data presented in the table represent the analytical 
results for the dune blow out sampling location. Only one background sample 
was collected at a depth of 2.5 to 3 feet, and this sample was analyzed only by 
DOE; no NMED split results were reported. The results for this sample are 
presented for comparison to both the shallow and deep samples collected within 
the SWMU. Both the DOE sample results and the NMED split results are 
presented for the shallow sample collected at SWMU 007b. No NMED split 
sample results were reported for the deep sample. 

For each sample depth, Table 11 presents the total concentration measured 
within the SWMU for each metal, and compares this value to the background 
concentration measured near the SWMU and to the applicable Subpart S action 
level. The data presented in Table 11 demonstrate that total metals 
concentrations measured in SWMU 007b are generally consistent with 
background concentrations presented in Table 11, as well as the statistically
based background concentrations from the WIPP Voluntary RA/CA program as 
described in Section 4.0. Detected concentrations are well below the applicable 
proposed Subpart S action levels. 
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Table 11: Comparison of Total Metal!S Results to Action Levels 
SWMU 007b, Evaporation Pond 

. 
Background DOESWMU NMEDSWMU Subpart S 

Concentration Concentration Concentration Level 
Metal Analyte (mg/kg) 111121111 (mg/kg) 1111a)(1J (mg/kg) 11Ks1111 (mg/kg) 141 

1.2 feet bgs 
Total Barium (Ba) 
Total Cadmium (Cd) 
Total Chromium (Cr) 
Total Lead (Pb) 
Total Nickel (Ni) 
Total Silver (Ag) 
Total Arsenic (As) 

3.6 feet bgs 
Total Barium (Ba) 
Total Cadmium (Cd) 
Total Chromium (Cr) 
Total Lead (Pb) 

Total Nickel (Ni) 
Total Silver (Ag) 
Total Arsenic (As) 

mg/kg Milligrams per kilogram 
bgs Below ground surface 

11 
O.S u 

3 
SU 

2U 
1 u 

10 u 

11 
o.s u 

3 
SU 

2U 
1 u 

10 u 

1) Results are presented in mg/kg, wet weight. 

-

-

44 S1 6000 
O.S u SU 80 

8 10 400 
6 No Data 400 (5) 

s 7 2000 
1 u SU 400 

10 u 1.6 80 

32 No Data 6000 
o.s u No Data 80 

7 No Data 400 
6 No Data 400 (S) 

4 No Data 2000 
1 u No Data 400 

10 u No Data 80 

2) Background soil concentration from sample ciollected west of facility; 2.S to 3 feet bgs. 
3) Maximum concentration measured in shallow and deep soil samples collected from within 

SWMU 007b, Evaporation Pond. 
4) Action levels taken from Appendix D of proposed 40 CFR 264.S21(d), FR Vol. SS, No. 14S. 
S) No action levels are included in Subpart S for lead. The provided action level of 400 

mg/kg is the residential soil cleanup level rec:e>mmended by the EPA Office of Solid Waste 
(EPA, 1994). 

6) NMED analytical results for split sample (shallow sample) 
7) The following data qualifiers are used as defined in the USEPA National Functional 

Guidelines for Organic and ln~rganic Data Re!view (EPA, 1994): 
J Result should be considered an estimated value 
U Analyte was not detected; value is the method reporting limit 

UJ Analyte was not detected; however the reporting limit presented 
should be considered an estimated value 
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4.0 STATISTICAL EVALUATION OF BACKGROUND METALS DATA 

As part of the WIPP Voluntary RA/CA field sampling, soil samples were collected 
from mudpits and analyzed for total metals constituents. In addition, background 
(or upgradient) samples were collected in the vicinity of the mudpits. Because 
some of the target metals for the sampling occur naturally in soils, including the 
WIPP Land Withdrawal Area, it is necessary to distinguish between 
concentrations that represent the potential for releases of metals constituents 
and background constituents of the target metals. This section of the report 
presents the statistical methods used to evaluate background concentrations of 
target metals, results of the analyses, and appropriate total metals background 
concentrations for the WIPP Voluntary RA/CA sampling. 

Two populations of sample results were examined. The first population 
consisted of analytical results for background samples collected 12 to 24 inches 
below ground surface (i.e., shallow samples). The second population consisted 
of analytical results for background samples collected more than 24 inches 
below ground surface (i.e., deep samples). 

The general logic and statistical methods used in this analysis are consistent 
with the EPA guidance documents "Statistical Analysis of Ground-Water 
Monitoring Data at RCRA Facilities - Interim Final Guidance (EPA, 1989) and 
"Addendum to the Interim Final Guidance" (EPA, 1992). Specific descriptions of 
the statistical methods and techniques can be found in these two documents. 
This guidance was developed for data analysis for ground-water sampling 
results; however, the statistical methods defined in the guidance are well
defined and are directly applicable to the background metals analysis results 
obtained as part of the WIPP Voluntary RA/CA. The methods have been 
employed in numerous previous studies at other facilities and are recommended 
by EPA for both water and soil sampling programs. 

4.1 Tolerance Intervals 

For detection monitoring programs, compliance point samples are assumed to 
come from the same population as background samples, until significant 
evidence of contamination can be shown. To test this hypothesis, a 95 percent 
coverage tolerance interval can be constructed for the background data. Once 
the interval is constructed, results for compliance samples can be compared to 
the upper tolerance limit (UTL). The procedure for constructing the tolerance 
interval must consider the number of detected and non-detected sample results, 
and the distribution of the background results (e.g., normal or lognormal). 
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4.1.1 Non-parametric Tolerance Interval 

When the number of non-detected values in a population exceeds 50 percent, or 
the data are not normally or lognormally distributed, it is not possible to explicitly 
calculate a UTL. EPA guidance recommends selecting the highest measured 
value as the UTL. The highest value is refem~d to as the non-parametric upper 
tolerance limit (NPUTL). For situations where no detected data exist it is not 
possible to construct either a UTL or NPUTL. For these situations, the 
laboratory reporting limit allows only qualitative evaluations to be made for the 
data. 

Appendix L contains a summary of the background total metals concentration 
results obtained during the WIPP Voluntary RA/CA A separate table is included 
for shallow and deep samples. As indicated in Table 12, a NPUTL was defined 
for cadmium and mercury in both the deep and shallow samples. A NPUTL was 
defined for thallium in the shallow samples. No limit could be established for 
nickel, selenium or silver because only one sample was analyzed for these 
metals and the results were non-detected for the three metals. Similarly for 
thallium results in the deep samples, no detected values exist and therefore no 
limit can be established. For these data sets, the laboratory reporting limit 
serves as an initial estimate of background concentrations. 

4.1.2 Tests for Normality 

For small data sets, EPA recommends that distributional testing be performed on 
the natural logarithms of the data to test for a llognormal distribution. If the data 
are lognormally distributed, tests for normality can be performed with the logged 
data. If the data are not lognormally distribute!d, the tests can be performed on 
the original data to test for normality. If the data are neither lognormally or 
normally distributed a non-parametric technique should be used. 

For the remaining metals, the data sets were ewaluated with the Shapiro-Wilk 
test (see Section 1.1.4 of EPA 1992). This test is recommended for data sets 
with less than 50 observations to test the premise that data are normally 
distributed. The Shapiro-Wilk test statistic (W) was calculated for the data sets 
to test for both lognormal and normal distributions. For these data, if the 
computed W value is less than the critical 5 pE~rcent value for a sample size of 
14 (i.e., W = 0.874), the data show significant evidence of non-normality. One
halfthe laboratory reporting limit was substituted for non-detected values for 
these data sets. 

The Shapiro-Wilk test results indicate that the arsenic and the lead data sets are 
lognormally (and normally) distributed for the shallow samples. The shallow 
chromium data are neither lognormally nor normally distributed. The NPUTL 
was selected for the shallow chromium data. For the deep sample resuUs, 
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Table 12: Background Concentration Summary 

Shallow Samples Deep Samples 

Background Background 
Concentration, Concentration, 

Compound ppm Derivation ppm 

Arsenic 3.3 UTL (In) 3.3 
Barium 120 NPUTL 91 

Cadmium 0.7 NPUTL 1.8 
Chromium 26 NPUTL 8.2 

Lead 3.2 UTL (In) 7.1 
Mercury 0.06 NPUTL 0.04 
Thallium 30 NPUTL 20 

Nickel 2 LRL 2 
Selenium 0.4 LRL 0.4 

Silver 1 LRL 1 

UTL - upper tolerance limit 
UTL (In) - upper tolerance limit for natural logarithms of data (the 

concentration has been calculated from the 
logarithmic: UTL value). . 

NPUTL - non-parametric upper tolerance limit 
LRL - laboratory reporting limit 
ppm - parts per million 
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Derivation 

UTL (In) 
UTL (In) 
NPUTL 

UTL 
UTL (In) 
NPUTL 

LRL 
LRL 
LRL 
LRL 

Published 
Concentration, 

(ppm) 
Carlsbad 

6.5 
500 

No Data 
50 

<10 
0.051 

No Data 
20 
0.2 

No Data 
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arsenic, barium, and lead results are lognormally distributed, and the chromium 
data are normally distributed. 

For the data sets that were lognormally distributed, the 95 percent UTL was 
calculated using the natural logarithms of the data and the method defined in · 
Section 6.2.2 of EPA guidance document (EPA, 1989). For these data sets, the 
anti log of the calculated UTLs is reported in Table 12. For the deep chromium 
data set that was normally distributed (and not lognormally distributed), the 95 
percent UTL was calculated directly, and is included in Table 12. 

4.1.3 Outlier Testing 

Potential outliers in the data sets were evaluated using the methodology defined 
in Section 8.2 of the EPA guidance (EPA, 1989). The outlier test assumes that 
the data set is normally distributed. EPA recommends that the outlier test be 
performed on the natural logarithm~ of the data instead of the original 
observations. The test evaluates only the highest value in a data set. Data that 
are lognormally distributed can be tested using the logarithms of the values. If 
the data are normally distributed and not lognormally distributed, the test can be 
performed on the original observations. The test is not applicable unless one of 
these criteria is met. The critical test statistic (T n) for 14 samples and the upper 
5 percent significance level is 2.371. If the calculated value is above the critical 
value, the value is considered to be a potential outlier. 

The outlier test was used for the shallow sample arsenic and lead data sets and 
for the arsenic, barium, chromium, and lead in the deep sample data sets. The 
test was performed on the reported deep sample data values for chromium. For 
the other data sets, the test was performed on the natural logarithms of the data. 
No potential outliers were identified in these clata sets. 

4.2 Published Background Data 

As a point of comparison to the background values calculated above, published 
geometric mean metal background concentrations were obtained from "Element 
Concentrations in Soils and Other ~urficial Materials of the Conterminous United 
States" (USGS Professional Paper 1270, 1984). These data are included in 
Table 12. The UTL and NPUTL values defineid for the WIPP background 
samples are similar to or lower than the values obtained from the reference. 

4.3 Summary 

Based on an analysis of background total metals data for shallow and deep 
samples collected in the vicinity of the WIPP SWMUs, statistically-derived 
background concentrations have been defined for the majority of the total metals 
analysis results. For a few of the metal data sets, no statistical analysis was 
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possible because no detected concentrations were obtained. For these metals, 
the laboratory reporting limit serves as an initial estimate of background. 

The background concentration calculated for the deep and shallow sample data 
sets agree well and compare favorably to other reported metals concentrations 
for the site vicinity. Final recommendations for metal background concentrations 
are presented in Table 12. 
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Appendix A 

Compiled Information for SVVMUs 001 b and 
001 c (H-2 and H-3) 

Hole History Data for Boreholes H-2a, H-2b1, a1nd H-2c (12 pages total). 

Interim Data Report on the Geohydrology of the~ Proposed Waste Isolation Pilot 
Plant Site, Southeast New Mexico (USGS WRI 79-98), pages through 36-71. 

WIPP Hydrology Program, Waste Isolation Pilot Plant, SENM, Hydrologic Data 
Report #1 (SAND85-7206), Section A, pages 4 through 12. 

WIPP Hydrology Program, Waste Isolation Pilot Plant, Southeastern New 
Mexico, Hydrologic Data Report #8 (SAND89-?056), Part D, Sections 3.0 
through 5.0, pages D-8 through D-20. 
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Hole History Data for Boreholes H-2a, H-2b1, and H-2c (12 pages total). 



FENIX & SCISSON, INC. 

HOLE HISTOFlY DATA 
DATE:~ __ S_-_1_6_-_77 __________ _ APPROVED: ___________ __ 

.~ '"" I l.D. No.: OLE No.: ERDA H 2 A W.O. No.: 
-

USER: Sandia Lab TYPE HOLE: Hydro logic 
LOCATION: New Mexico COUNTY: Eddy AREA: Los Medanos -
SURFACE COORDINATES: 720' FNL, 3584' FEL, Sec. 29, T~'.2S, R31E ** GROUND ELEVATION: 3377.3' 
RIG ON LOCATION· SPUDDED: 2-14-7'7 COMPLETED: 2-21-77 
CIRCULATING MEDIA: Air to 188'. air foam to 513' -. 

I No. of COMPRESSORS & SIZE: 

BORE HOLE RECORD CASI HG RECORD 

FROM TO SIZE 
I 

I. D. WT.IFT. WALL GRADE CPL•G FROM TO CU. FT.CM. 

-
O' 4' Excav. (6' x 6' cellar O' 4' Dirt 

4' 33' 18" 10-3/4" ( O.D.) Used 4' 33' 54 

33' 513' 8-3/4" 5.921" 2411 J-55 O' 511' 260 

513' 563' 4-3/4" 
TOTAL DEPTH: 563' I MANDREL DEPTH PLUGS: 

JUNK: -
LOGGING DATA: Caliper I SURVEYS PAGE: I CORING PAGE: 

BOTTOM HOLE COORDINATES: ~ . REFERENCE: -
HOH·OPt.RA TIONAL TIME OPERATIONAL DELAY TIME WORK•HG TIME 

M- Rig up & down __ days Equipm-t Repoir O. 04 doys Drilling T·me 1.83 do 

S-red w/o Crew . 2.33 days Cov ng _days Trip Time 0 • 31 do 

-
* 0. 31 days Lost Circ. _days Single Shot Survey T me -- do -

Loning 0.10 days Fishing __ doys -- do· -
Hvdrologic Tests 0. 05 days W. O. Equ1pmer.t & Suppli.E~s 0 • 21 days Total 2 .13 do 

Cosing 0. 32 .~ .. ,~ Work Stuck Drill Pl.pe 0.13 doya Total Susoended Time __ do' 

c-• O. 22 days __ days Non-Opet"ationol Time 4. 03 do, 

-
Coring 0.57 days __ days Operotionol Deloy Time 0. 38 da· 

-
Drill Out Cmt. & ShoeO .13 days __ doya Working ·; 1me 2.13 do, 

TOTAL 4.03 days TOTAL 0. 38 days TOTAL ELAPSED TIME 6 .54 00, 

REMARKS: Time Breakdown thru 2-21-77 

* Nipple Up 0.13 days ~. 
Lay Down Drill Pipe 0.18 days 7 ·•·\ ,;m \ .. I , 

-~:;. :·,-l? ~- J Rig No. Nam• I 

~ 

·-Failing 6 • 54 day ** Hole drilled on a 60' triangle with 1 Penn. Drlg. Co. 2000 
_, ..... H 2 B and H 2 c. . ---.. --- __ day 

-
-- day 

-- day 
-· 

__ day· 

__ day· 



1-24-77 

1-25-77 

1-27-77 

2-14-77 

2-15-77 

2-16-77 

2-17-77 

2-18-77 

2-19-77 

2-20-77 

2-21-77 

EBDA H 2 A 
HOLE HISTORY 

~ 
Excavated a 6' x 6' x 4' deep cellar and lined with 3" x 12" boards;"""'"' 

Moved in Link Rat Hole, Inc., auger and drilled 18" hole from 4' to 
33'. Ran 10-3/4" O.D. used casing to 33'. 

Cemented annulus with 54 ft3 of ready mix cement. 

Welded on a 10-3/4" x 6-5/8" casing head. 

Moved in Pennsylvania Drilling Company rig #1 and rigged up. Drilled 
out cement from 31' to 33' and 8-3/4" hole from 33' to 57' using air. 

Drilled 8-3/4" hole from 57' to 188'. Hole started making water at 
185' • Pulled out of hole and ran bailer to obtain a water sample. 
Ran bit back in the hole and drilled 8-3/4" hole from 188' to 234'. 
Mist drilled using air foam. 

Drilled 8-3/4" hole from 234' to 511'. Blew hole with air. Pumped 
in 80 barrels of mud, no returns. 

.. 

La.:id down drill pipe. Ran USGS caliper log. Ran 13 joints (525.40') 
of 6-5/8" O.D., 2411, J-55 casing in the hole with a Halliburton guide 
shoe on bottom and a float collar at 468'. Landed casing at 511'. 
Centralizers were placed at 469', 350' and 270' •. Rigged up Halliburton 
and circulated casing with 75 barrels of mud. Cemented annulus witr~ 
1000 gallons of mud flush ahead of 50 sacks Thix-Set cement with 10/1._, 
per sack of gilsonite, 1/411 per sack of Flocele and 2% calcium chloride 
followed by 125 sacks of 50% Class "C" cement, 50% Pozmix with 19.4/f 
pe:C' sack of salt and 2% gel. Total slurry volume was 260 ft3. Cir
culated 80 sacks of cement to surface. Sealed displacement plug with 
lOIJO psi, plug holding. Cement in place at 1508 hours. Secured rig 
at 1600 hours waiting on cement. 

Rig secured to 1600 hours. Set 6-5/8" O.D. casing on slips in the 
casing head with 15,000# tension. Cut off casing and set in rotating 
he~ld. Made up 5-3/4" drilling assembly and ran in hole. Secured with 
cr1!w at 2100 hours waiting on cement. 

Sec:ured to 0 hours. Drilled out cement and float equipment. Pulled 
out of hole. Made up 4-3/4" x 2-1/4" core bit and coring assembly. 
Measured in hole and corrected depth to 513'. Cut core Ill from 513' 
to 563', recovered 50'. Made 3 runs with a 3-1/2" x 30' bailer, hole 
dry. La.id down drilling assembly. 

Rig secured. 

Rig secured to 0800 hours. Rigged down. Hole 



2-22-11 

2-24-77 

ERDA H 2 A 
ADDITIONAL WORK 

Moved in Pennsylvania Drilling Company rig 112 and rigged up to bail. 
Ban ~" x 30' bailer in the ho1le and found oil in the hole due to a 
retainer oil seal failure. Washed hole with 50 gallons of water and 
4 gallons of soap. Recovered 40 gallons of water. Moved out rig. 

Cut off the 10-3/4" casing hea.d and installed 6-5/8" x 2-3/4" tubing 
hanger on the 7-5/8" O.D. casi.ng. 

b% 4 

---.... 
·~ ,,., \ tt .. '·''} j 

i:..~ _::: )// 
•'- . •: 

........ ___... 



2" BULL PLUG 

6' 1 6' CELLAR AT 4' 

:H 2·A 

AS BUILT HOLE CONDITIONS 
AS OF 2/21/77 

6 5/8" 1 2 3/8" LARKIN TUBING 
HEAD 2000 PSI TEST, WELD ON TYPE 

2" NIPPLE 

..,__.._ 2" 500 PSI VAL VE 

GROUND LEVEL 

.......... -- 10 3/4" CASING FROM 4' TO 
33' IN AN 18" HOLE TO 33' 

liiM--- 6 5/8" CASING AT 511' 
IN AN 8 3/4" HOLE TO 513' 

:-l.f'..! .·-· .. ·· 

-.------ 4 3/4" HOLE 

t• . .... -··· 

NOT TD SCALE 



I 
FENIX & SCJSSON, INC. 

HOLE HISTOR~Y DAT A 
"'ATE: ___ 5_-_1_9_-_7_7 ____ _ 

HOLE No.: ERDA H 2 B W. 0. No.: j 1. D. No.: 
-

USER: Sandia Lab TYPE HOLE: Hydrolc1gic 
LOCATION: New Mexico COUNTY: Eddy AREA: Los Medanos 
SURFACE COO RD IN A TES: 720' FNL, 3584' FEL, Sec. 29, T 22S, R31E* GROUND ELEVATION: -
RIG ON LOCATION· SPUDDED: 2-7-77 COMPLETED: 2-14-77 -
CIRCULATING MEDIA: Air to 185'' air foam to 661'. 

.. 
No. of COMPRESSORS & SIZE: I 

BORE HOLE RECORD CASING RECORD 

FROM TO SIZE I. D. WT./FT. WALL GRADE CPL'G FROM TO CU.FT.CMT 

-
O' 4' Excav. (6' x 6' ceL ar) O' 4' Dirt 

4' 33' 18" 10-3/4" (C .D.) Used 4' 33' 54 -
33' 611' 8-3/4" 5.921" 24" J-55 O' 609' 282 

611' 661' 4-3/4" 
TOTAL DEPTH: 661' I MANDREL DEPTH PLUGS: 

JUNK: 
- I SURVEYS PAGE: I CORING PAGE: LOGGING DATA: , ....... -

TTOM HOLE COORDINATES: ~ REFERENCE: 

HON·OPt.RATIONAL TIME OPERATIONAL DE'LAY TIME WORK•MG TIME 

Nipple Up 0. 33 doys Equipment Repair __ days Drilling T·me 1. 79 da' 

Secured w/o Crew 2 • 33 days Cav'ng __ days Trip Time 0.08 da' 

- O. 04 do, Lay Down Drill Pipe 0.13 days Lost Circ. __ days Single Sheil~f&;~~Y/m;-==~ 
1::: ... 

I~' fl \ da, Logging __ days Fishing __ days ... 
' --

Hydro logic Tests O. 33 days W. O. Equipment __ days Total ~- I \~jj~ :-·~ ~ 
Jl.19 day 

-
Casing 0. 44 days Work Stuck Drill P:ipe 0.33 days 1'x'. ~ -Total Suspen~~ me / __ day 

0.17 days 
.. - 4 • 73 day Cem-t __ days Nan-Operation ~;i:;me ,, •' :.~ 

O. 72 days 
)!,µ• 

0. 33 day Coring __ days Operational Deloy Trme 

-
Drill Out Shoe 0. 28 days __ days Worlcrng Tome 1. 91 day -

TOTAL 4..:.11.. days TOTAL 0. 33 days TOTAL ELAPSED TIME 6.97 day 

REMARKS: Time breakdown thru 2-14-77. Perforated 6-5/8" O.D. casing from 510' to 538' -
with 3 holes per foot (4-6-77). 

-
* Hole drilled on a 60' triangle with 

H2A and H2C. Rig No. Name Type 

l Penn. Dr lg. Co. Failing 2000. b~':JI day 

t"-J·: 
__ day· 

-
__ day· 

__ day: 

-
__ day· 

.J -·. 



1-24-77 

1-25-77 

1-27-77 

2-7-77 

2-8-77 

2-9-77 

2-10-77 

2-11-77 

2-12-77 

2-13-77 

2-14-77 

2-24-77 

ERDAH2B 
BOLE HISTORY 

Excavated a 6' x 6' x 4' deep cellar and lined with 3" x 12" board~,-,,, 

Moved in Link Rat Hole, Inc., auger and drilled 18" hole from 4' to 
3.3' • Ran 10-3/ 4" 0 .D. used casing to 33' • 

Cemented annulus with 54 ft 3 of ready-mix cement. 

Welded on a 10-3/4" x 6-5/8" casing head. 

Moved in Pennsylvania Drilling Company rig #1 and rigged up. Drilled 
out cement from Jl' to 33' and 8-3/4" hole from 33' to 185' with air. 

Bole making water, changed over to mist drilling with air foam. 
Drilled 8-3/4" hole from 185' to 544'. 

Drilled 8-3/4" hole from 544' to 611'. Blew hole dry. Mixed up 
bentonite and fresh water and filled hole, viscosity 36 seconds. Pulled 
out of hole, worked bit thru tight hole from 190'. Ran 16 joints 
(643.06') of 6-5/8" O.D., 2411, J-55 casing with a float shoe on bottom 
and centralizers at 406' and 568'. Casing ran free to 602' and washed 
down to 609'. 

Casing set at 609'. Cemented annulus using Halliburton with 1000 
gallons of mud flush followed by 10 barrels of w~ter ahead of 50 sacks 
of Thix-Set cement with 10# per sack of gilsonite, 1/4# per sack of~ 
Flocele and 3% calcium chloride followed by 140 sacks of 50% Class ,_., 
cement, 50% Pozmix with 2% gel and 19.4# per sack of salt. Cement cir
culated to surface while still mixing Pozmix cement. Total slurry volum1 
was 282 ft3. Displaced cement with 21.8 barrels of water. Seated plug 
in float shoe with 700 psi, float held. Cement in place at 0515 hours. 
Secured rig at 0800 hours waiting on cement. 

Rig secured to 1600 hours. Tagged top of cement at 7' in the annulus. 
Set 6-5/8" O.D. casing on slips in the casing head with 15,000# tension. 
Cut off casing and set in rotating head. Made up 5-3/4" drilling 
assembly and ran in hole. 

Drilled 
Made up 
611' to 639' using air 
661', recovered 22'. 

USGS ran water test. 

Ra.n USGS water test. 

ADDITIONAL WORK 

to 611'. Pulled out of hole. 
assembly. Cut core #1 from 

core #2 from 639' to 

0800 hours. 

Cu.t off the 10-3/4" casing head and installed 6-5/8" x 2-3/8" tubine; 
he.ad on the 6-5/8" O.D. casing. 



ERDA H 2 B 
Additional Work 
Page 2 

4-4-77 

4-6-77 

4-7-77 

4-8-77 

5-13-77 

Moved Pennsy1vania Drilling Company rig #2 and rigged up. Ran Lynes 
packer in the hole on 2-3/8" O.D. tubing and set at 585.90'. Top of 
latch on too1 at 578.09'. Mo·ved out rig. 

Moved in rig #2 and rigged up. Perforated 6-5/8" O.D. casing from 510' 
to 538' with 3 holes per foot using McCullough. Moved out rig. 

Moved in rig IJ2 and rigged up. 

Bailed hole dry, recovered 396 gallons of water. Moved out and re
leased rig at 1200 hours. 

Moved in rig #2 and rigged up. Ran 2-3/8" O.D. tubing in the hole 
and released packer. Pulled tubing. Picked up Lynes electronic 
sentry system. Ran packer in the hole on 2-3/8" O.D. tubing and set 
at 500' .. ·Swabbed tubing dry and knocked out shear plug. Moved out 
rig• 7 • I _tl l... 

"-> U. ~G.'S ~ ~. 01?..n_ 1>.S.1~c~ S 1 S. G. L, ~o ~\-..All.... '-'\ pa.c-f-'V\.. 
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2" BULL PLUG 

6' x 6' CELLAR AT 4' 

H2B 
AS BUILT HOLE CONDITIONS 

AS OF 2/14/77 

6 5/8" x 2 3/8" LARKIN TUBING 
HEAD 2000 PSI TEST, WELD OH TYPE 

2" NIPPLE 

..___ 2" 500 PSI VALVE 

."9---- 10 3/4" CASING FROM 4' TO 
33' IN AN 18" HOLE TO 33' 

.....,.. __ 6 5/8" CASING AT 609' 
IN AN 8 3/4" HOLE TO 611' 

·i' ~··.J,°ll 

"4----- 4 3/4" HOLE TO 661' 

NOT TO SCALE 



FENIX & SCISSON, INC. 

HOLE HISTORY DATA 

HOLE No.: ERDA H 2 C W. O. No.: j 1.D. No.: 

-
USER: Sandia Lab TYPE HOLE: Hvdrologic 
LOCATION: New Mexico COUNTY: Eddy AREA: Los Medanos -
SURFACE COORDINATES: 720' FNL, 3584' FEL, Sec. 29, '£22S, R31E* GROUND ELEVATION: 

RIG ON LOCATION· 1-27-77 SPUDDED: 1-28-77 COMPLETED: 2-5-77 
CIRCULATING MEDIA: Air to 186', air foam to 795' -
No. of COMPRESSORS & SIZE: I 

BORE HOLE RECORD CASING RECORD 

FROM TO SIZE I. D. WT./FT. WAl.L GRADE CPL'G FROM TO CU. FT. CMT. 

O' 4' Excav. (6' x 16 f ciell< r) O' 4' Dirt 

4' 33' 18" 10-3/4" (C .D.) Used 4' 33' 54 -
33' 743' 8-3/4" 5.921" 2411 J-55 O' 742' 339 -

743' 795' 4-3/4" 
TOTAL DEPTH: 795' I MANDREL DEPTH PLUGS: 

JUNK: 
-

LOGGING DAT A: .... Dresser Atlas and USGS and Triangle Sier • Logs J SURVEYS PAGE: I CORING PAGE: 

rTOM HOLE COORDINATES: 

NON·OPc.RA TIONAL TIME 

Lay Down Drill Pipe 0.15 doys 

Secured w/o Crew 1. 75 days 

Nipple Up 0. 29 days 

Logging 1. 22 days 

Hydro logic Tests 0.15 doys 

Cosing 0.18 doys 

Cement 0 • 82 days 

Coring 0.51 days 

Drill Out Cmt. & ShoeO• 27 days 

REFERENCE: 

OPERATIONAL DELAY TIME WORK•NG TIME 

Equipment Repair 

Cav·ng 

Lost Circ. 

Fishing 

W. 0. Equipment & Suppli•:!.S 

Clean Plugged Bit 

<lt.Q1 days Drilling T·me 

__ days Trip Time 

__ days Single Shot Survey T me 

__ day11 

0.08 days Totol 

0.17 days Total Suspend~"'-

__ days 

__ days 

__ days 

/ 
Non·Op.,.olion.U.:f .m.,- .; 

: ~-·~ ~ '·: 

TOTAL 5 • 34 days TOTAL O. 32 days 

2.58 doy 

O. 38 do) 

0.13 day 

__ do) 

3. 09 doy 

__ day 

5 .34 doy 

O. 32 cioy 

3 • 09 day 

8 • 75 doy 

REMARKS: Time breakdown thru 2-5-77. Perforated 6~5/8" O.D. casing from 624' to 652' with 

3 holes per foot (3-7-77). 

* Hole drilled on a 60' triangle with 

H 2 A and H 2 B. Rig1 No. Nome Type 

~·------------------------~l __ ~P~e=n=n~·:;_;D~r~l~gi:z..:....·~C~o::..:....•.......:F~a=i=l=i=n~g;z_;2~0~0~0~-8_·_7_5_d_0r 
__ day 

-- day 

__ doy 

dov 

-- d:JY 



1-24-77 

1-25-77 

1-27-77 

1-28-77 

1-29-77 

1-30-77 

1-31-77 

2-1-77 

2-2-77 

2-3-77 

2-4-77 

ERDA H 2 C 
HOLE HISTORY 

Excav.tted a 6' x 6' x 4' deep cellar and lined with 3" x 12" boards. 

Moved in Link. Rat Hole, Inc., auger and drilled 18" hole from 4' to 
33'. Set 33' of 10-3/4" O.D. used casing. 

Cemented annulus with 54 ft3 of ready-mix cement. 

Moved in Pennsylvania Drilling Company rig #1 and rigged up. Welded 
a 10-3/4" x 6-5/8" casing head on the 10-3/4" O.D. casing. Made up 
8-3/4" drilling assembly and drilled out cement from 31' to 33' and 
formation to 80' using air. 

Dr:llled 8-3/491 hole from 80' to 181' and plugged bit. Pulled out of 
hole and fol.md bottom 10' of drill collars wet. Ran back in hole and 
dr:l.lled 8-3/ 4" hole from 181' to 186' with no returns. Changed over 
to mist drilling with air foam. Drilled 8-3/4" hole from 186' to 327'. 

Drilled 8-3/4•' hole from 327' to 551'. 

Dr::l.lled 8-3/4•' hole from 551' to 584'. Secured rig at 0800 hours. 

Rig; secured to 0800 hours. Ran fluid probe, fluid level at 452'. Un
loaded hole and drilled 8-3/4" hole from 584' to 715'. Pulled out of 
hole. 

Ran US'GS logs. Ran 8-3/4" bit in the hole and drilled from 715' to 
740' and pul.led out of hole. Ran USGS logs. Measured in hole and 
coi:·rected total depth to 743'. Filled hole with 8.6/J per gallon, 36 
sec.cud viscosity mud. Pulled out of hole and ran Dresser Atlas logs. 

Comp1eted logging. Laid down drill pipe. Rigged to run casing. Ran 
19 joints (763.15') of 6-5/8" O.D., 2411, J-55 casing with a Halliburton 
combination f1oat shoe and collar on bottom. Landed casing at 741.85' 
G.L. with top of float collar at 739.15'. Centralizers 260', 461', 
581' and 701.'. Cemented annulus using Halliburton w h 1000 allons of 
mud flush ahead of 50 sacks of Thix Set Class "C" c ment Rh Oii of 
gilsonite and l/2fJ per sack of Flocele followed by \18q;~ r-~~ o 50% 
Pozmix, 50% C1ass "C" cement, 2% gel and 19. 411 per ~ac;g ·:'flj. : al • Dis
placed plug with 25.8 barrels of water. Bumped plu~th 700 to. 1100 
psi.. Circulated out 30 barrels of cement. Cement in ~ at 2.a.40 
hours. Total slurry volume was_ 339 ft3. · .r .. 

Set slips in the 10-3/4" casing head with 15,000/I tension on the 6-5/8" 
O.D. casing. Installed packing element around the casing. Cut off 
and beveled top of casing. Secured rig at 1600 hours. 

Rig secured to 0800 hours. Rigged up Grant rotating head. Made up 
5-3/4" drilling assembly and ran in hole. Tagged plug at 738.80', 
drilled out plug and float equipment, cleaned out to 743' with air foam. 

'"'""""" Pulled out of hole and made up 4-3/4" x 2-1/4" coring assembly. Rao · 
in hole. 



ERDA B 2 C 
Bole History 
Page 2 

2-5-77 

2-23-77 

2-24-77 

3-3-77 

3-7-77 

3-8-77 

3-16-77 

3-21-77 

3-23-77 

3-24-77 

3-25-77 

Cut core Dl from 743' to 795' using air foam, blew hole with air, re
covered 52' of core. Ran flu.id probe. Rigged down and moved to ERDA 
B 2 B. Drilling operations ccrmpleted. 

ADDITIONAL WORK 

Moved in Pennsylvania Drilling Company rig 112 and rigged up. Bailed 
hole dry, recovered 5 gallons of water. Moved out rig. 

Cut off the 10-3/4" casing head and installed 6-5/8" x 2-3/8" tubing 
head on the 6-5/8" O.D. casin~:. 

Moved in Pennsylania Drilling Company rig 112 and rigged up. Ran Lynes 
4-5/8" O.D. x 2" bore projecti.on-injection packer in the hole on 2-3/8" 
O.D. tubing. Set packer at 731. 90'. Released tubing from packer and 
pulled tubing. Top of packer latch on tool at 724.25' with 2-3/8" 
fishing neck. Bailed hole dr:y·. Moved out rig. 

Moved in Pennsylvania Drilling Company rig 112 and rigged up. Ran 
McCullough 20' gun and perforated from 652' to 632' with 3 holes per 
foot. Hole dry, gun swelled, left no junk in hole. Ran 8' gun and 
perforated from 632' to 624' with 3 holes per foot. Moved out rig. 

Moved in rig #2 and rigged up. Found fluid level at 624'. Bailed hole 
and recovered 264 gallons of ~rater. Fluid level at 657. 2' • Moved out 
ng. 

Moved in rig #2 and rigged up. Bailed hole dry, recovered 516 gallons 
of water. Moved out rig. 

Ran Triangle Service, Inc., tracer-temperature log using Iodine 11131 
and a Halliburton pump truck. 

Moved in rig #2 and rigged up. Bailed hole dry. Moved out rig. 

Moved in rig 112 and rigged up. 

Ran Lynes latch on tool in the: hole on 2-3/8" O.D. 
onto packer. Swabbed tubing a.nd knocked out shear 
packer. USGS monitored fluid levels. 

tubifigimd 
l 1._!g iA-,., b' 

; "-:_ ;'. '.'.1 
'· ... . ;-.~ 

tr:·J ~ 

latched 



2" BULL PLUG 

6' x 6' CELLAR AT 4' 

H2C 
AS BUILT HOLE CONDITIONS 

AS OF 2/5/77 

6 5/8" x 2 3/8" LARKIN TUBING 
HEAD 2000 PSI TEST, WELD ON TYPE 

2" NIPPLE 

i.--- 2" 500 PSI VALVE 

. ..,...._ __ 10 3/4" CASING FROM 4' TO 
33' IN AN 18" HOLE TO 33' 

...--- 6 5/8" CASING AT 742' 
IN AN 8 3/4" HOLE TO 743' 

~ t:~ \ 
~--- 4 3/4" HOLE TO 79~.,~~~· ~ 

NOT TO SCALE 



DOE/WIPP 97-2220a 

Interim Data Report on the Geohydrology of the Proposed Waste Isolation Pilot 
Plant Site, Southeast New Mexico (USGS WIRI 79-98), pages 36 through 71. 



INTERIM DATA REPORT 
f~~!!n, 

fhl THE GEOHYDROlf)(JY 
Of THE PROPOSED 
WASTE ISOLATION 
Pl/OT PLANT SITE 
SOUTHEAST NEW MEXICO 

Pl(EPAl(ED IN COOPEKATION WITH 
THE DEPlll(TMENT Of ENERGY 

U.S. GEOLOGICAL SUl(VEY 
WAT E f(-l(E SOU !(CE S 
INVESTIGATIONS 79-98 

'I ·,_· ,._..;: 
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Tubing with a latch-on tool was run on May 13, 1977 to the 
packer set: at 651.3 feet and the tubing was opened to the Culebra 
zone allowing long-term monitoring of liquid levels in the Culebra 
through the tubing and of the Magenta in the annulus. The test hole 
configuration is shown in figure 4. Measurements through 
October 1977 suggest that the liquid levels in the Culebra were 
approaching pre pumping levels at about 390 feet (table 7) and those 
in the Magenta at about 249 feet (table 8). 

Well H-3 

Drilling history.-ERDA Hydro No. 3 (H-3) is located 3,200 feet FNL 
and 140 feet FEL of sec. 29, T.22 S., R.31 E., in Eddy County, 
New Mexico. The elevation of the land surface at the drill site is 
3,388.7 feet above mean sea level. An abbreviated well chronology is 
included in table 9. 

Surface casing was set on July 15, 1976, to a depth of 38 feet. 
The test hole was spudded on July 27, 1976. A moist zone was 
detected in drill cuttings at 175 feet and drilling continued to a 
depth of 553 feet where geophysical logs were run and hydrologic 

[ 

tests were conducted. After eight hours, no liquid was detected in 
the open hole. Drilling with air continued until water was 
encountered at 570 feet where mist drilling was started. 

The drill pipe and bit were removed from the hole at 600 feet 
and a single packer was set at 530 feet to isolate the liquid zone 
from the rest of the hole. The zone appeared productive and after 
30 hours of monitoring the liquid level had risc.n to 301 feet. After 
the packer was released and pulled from the hole, drilling of the 
hole continued from 600 to 894 feet using air mist (1 gallon soap per 
barrel of water). Geophysical logs were run by the U.S. Geological 
Survey afti~r drilling was completed. The hole was then cleaned prior 
to hydrologic testing. After testing (August 2-10, 1976) the hole 
was reamed in preparation for running casing. The liquid was 
displaced with brine mud and borehole geophysical logs were run by 
Dresser Atlas (fig. 7). 

Drill-·stem tests in the open hole indicated the necessity for 
further hydraulic testing and the hole was cased on August 12 to a 
depth of 891 feet. The final hole configuration and well 
construction specifications are included in figure 8 • 
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Table 7.~Long-term liquid-level recovery data, well H-1 (Culebra 

Dolomite Member of Rustler Formatio1n) 

[Perforated interval 675-703 ft belc>w land surface] 

Method of testing: A modified drill-stem test was conducted. The 

Date 

5-13-77 

5-25-77 

6-16-77 

6-23-77 

8- 4-77 

9- 4-77 

10- 2-77 

Clock 
time 

1200 
(est.) 
1523 

1120 

1726 

1340 

1255 

1241 

0955 

packer was opened after bc:!ing shut in for 1.5 months. 

Time 
since test 
began (min) 

0 

203 

17,240 

49,286 

59,140 

119,575 

164,201 

204,355 
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Water level I 
(ft below 

land surface},_.__Re_m_a_r_ks __ _ 

373.6 

388.1 

385.65 

389.32 

392 

389 

390 

Sheared packer plug to open 
tubing to zone 



Table 8.~Long-term liquid-level recovery data, well H-1 (Magenta 

Dolomite Member of Rustler Formation) 

[Perforated interval 562-590 ft below land surface] 

Method of testing: Long-term monitoring in annulus was conducted. 

Time Water level 
Clock since test (ft below 

Date time began (min) land surface) Remarks 

5-10·-77 0930 1,105 hrs. Bailed for sample 
(51 hailers) 612 gallons 

5-12-77 Ran tubing to packer 

5-13-77 Ran tubing to packer 

5-25-77 1130 268.05 

6-16-77 1720 260.2 

6-23-77 1350 258 

8- 4-77 1250 254 

9- 3-77 1214 252 

10- 3-77 1340 249 
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Table 9.--Chronology of well H-3 

[All depth measurements adjusted to ground level 3,388.7 ft above mean 

sea level] 

Date 

1976 

July 15 

July 27 

July 28 

July 29 

July 30 

July 30-
Aug. 1 

Aug. 2 

Aug. 3 

Aug. 3-4 

Aug. 6-8 

Aug. 9-10 

Aug. 10-11 

Aug. 11 

Aug. 12 

Surface pipe set. 

Hole spudded; moisture detected at 175 ft. 

USGS geophysical logs at 384 ft total depth. 

USGS geophysical logs at 524 ft total depth. 

Rotary drilled to 600 ft; liquid encountered at 570 ft; 
single-inflatable packer set at 530 ft. 

Liquid levels monitored; released and pulled packer. 

Rotary drilled to 894 ft total depth; USGS ran geophysical logs. 

Set inflatable-straddle packer 800-868 ft; Rustler-Salado 
contact drill-stem test. 

Set inflatable-straddle packer 703-780 ft; salt-residue 
drill-stem test. 

Set inflatable-straddle packer 672-703 ft; drill-stem test 
in the Culebra. 

Set inflatable-straddle packer 558-605 ft; drill-stem test 
in the Magenta. 

Reamed hole for casing. 

Dresser Atlas geophysical logs. 

Casing landed 891 ft; cemented; hole temporarily abandoned. 
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Date 

1977 

Jan. 17-18 

Jan. 20 

Jan. 21 

Jan. 22 

Jan. 22-
Feb. 23 

Feb. 23 

Feb. 23-
Mar. 4 

Mar. 4 

Mar. 7 

Mar. 9 

Mar. 9-17 

Mar. 17 

Mar. 21 

Mar. 23 

Mar. 24 

Mar. 24-30 

Mar. 30 

Mar. 31 

Apr. 1 

Apr. 6 

Table 9.--Chronology of well H-3 - Continued 

Bailed hole dry. 

Drilled cement plug (804-864 ft). 

Bailed hole dry. 

Perforated casing (Rustler-Salado contact, 813-837 ft). 

Liquid levels monitored. 

Bailed hole dry and sampled (Rustler-Salado). 

Liquid levels monitored. 

Set inflatable packer (793.5); tubing pulled; hole bailed dry. 

Perforated casing (Culebra, 675-703 ft). 

Bailed hole. 

Liquid levels monitored. 

Bailed hole and sampled (Culebra). 

McCullough radioactive tracer survey (1311). 

Bailed hole dry. 

Reran tubing to packer; reopened Rustler-Salado zone. 

Liquid levels monitored. 

Closed packer to pull tubing; dropped packer; fishing; 
pulled packer. 

Set inflatable packer (793.5 ft); pulled tubing. 

Set inflatable packer (652.6 ft). 

Perforated casing (Magenta, 562-590 ft). 
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Date 

1977 

Apr. 6-7 

Apr. 7 

May 10 

May 13 

May 13-
0ct. 1 

Table 9.--Chronology_of well H-3 - Concluded 

Bailed hole. 

Liquid levels monitored. 

Bailed hole and sampled (Magenta). 

Ran tubing with airline; latched on to packer; reopened 
to Culebra. 

Monthly measurements. 
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AS CONSTRUCTED 
AS MODIFIED FOR 
HYDROLOGIC TESTING Land Surf ace 

O-------S-u_r_f_i_c_i_a_l ____ ---r.,..,..---rT"l'"--r.-rr--,--,---,rn---· ·-------------~--~18~--,...in-c~h-d,..r~i~l~l-:-h-o~l-e~-

and Bott1)m 10 3;4 - inch casing with 10 3/4 -incl1 
Gatuna Formation 38 feet casing (38 feet) 

22 feet-----------~ 

Dewey Lake 

Red Beds 

502 feet-~~-~~~~---~-~ 
560 feet·--'l'---M-a_g_e_n_t_a--=-Do....,..lo-m-.,.., t,-e--.... 

I c: Member 
584 feet-:;;.::--------~ 

6 70 feet-~ ~ --c-u""l -e,.-b-r a--,D:-o...,1:-o-m""'i,.-t-e--I 

~ 0 Member 
694 feet- J~. --::::::::::::::::::::.:;::;::,:::::::::::::.-4 

Top of Rustler salt 

820 feet --'---------
Salado Formation 

2 \ 1 - inch tubing 

Cement grout 

Perforated interval (564-592 feet) 
(three ~ - inch jet shots per foot) 

lnfJ.atable production packer, 
652 feet to center 

Perforated i nterva I (675-703 feet) 
(three /2 -inch jet shots per foot) 

Inflatable bridge plug 
795 feet to center 

Perforated interval (813-837 feet) 
(three Y2 -inch jet shots per foot) 

Top of cement plug 864 feet 

8 3;4 - i nch d r i 1 1 ho 1 e 
with 6$;8 -inch 
casing (0-891) 

Total depth 
894 feet 

LOCATION: 3,200 feet from north line, 140 feet from east line, section 29, Township 22 South, 
Range 31 East, Eddy County, New Mexico 

ELEVATION: 3,388-7 feet (ground level) 

DEPTH DRILLED: 894 feet (864 feet to top cement plug) 

DATE COMPLETED: August 12, 1976 

DRILLING CONTRACTOR: Pennsylvania Drilling Company, Carlsbad, New Mexico 

DRILLING METHOD: Auger 18-inch hole (0-38 feet) 
Rotary 7 7/8-inch hole with air and air mist (38-894 feet) 
Ream 8 3/4-inch hole (38-894 feet) 
Rota·ry cement plug (804-864 feet) 

WELL CASING RECORD: 10 3/4-inch outside diameter steel surface pipe (0-38 feet) cemented to 
surface, 6 5/8-inch outside diameter steel casing, 24 pounds, 1.43 gallons per 
foot (0-891 feet), cemented to surfac:e (cement plug to 804 feet, drilled to 
864 feet) 

GEOPHYSICAL LOGS: 

Shown in figure 7: Compensated Densilog, Microlaterolog, Dual Laterolog, Compensated 
Neutron 

Not shown in figure :7: BHC Acoustilog, Differential Temperature, Gamma 

Figure 8.--Well H-3 construction, completion, and specifications. 

43 



Hydrologic testing.~As in H-1, modified drill-stem tests of ERDA H-3 
were conducted at the contact between the Rustler and Salado 
Formations, the Culebra Dolomite Member of the Rustler, a possible 
salt-residue zone in the Rustler, and the Magenta Dolomite Member of 
the Rustler (fig. 9). 

The drill-stem test of the contact between the Rustler and 
Salado Formations (potential "brine aquifer" horizon) was made in an 
interval of open hole from 800 to 868 feet using an inflatable 
straddle packer to isolate the interval from the rest of the hole 
(fig. 9). After the tubing was swabbed, the packer was opened and 
after 16.5 hours of monitoring, the test zone had produced only 
1.8 gallons of liquid. Low permeability resulting in long intervals 
of recovery time thus precluded continued testing. An attempt was 
made to swab and develop the zone but the formation would not yield 
liquid. 

The! drill-stem test of the Culebra was made using an inflatable 
straddle! packer to isolate an interval of open hole from 672 to 
703 feet (fig. 9). The tubing was opened to the test zone and after 
21. 5 hours the liquid level had risen in the tubing only 13. 5 feet, 
representing 2.1 gallons of produced liquid. Low formation yields 
resulting in long recovery periods were again characteristic of this 
interval. The test zone was swabbed with a recovery of only 
10 gallons of liquid. 

ThE~ drill-stem test of the suspected salt-residue zone (picked 
from ge1::>physical logs) was made in an interval of open hole from 703 
to 780 feet which had been isolated from the rest of the hole by 
inflatable straddle packers (fig. 9). The tubing was opened to the 
test zone and after 26 hours of monitoring the formation had produced 
only 2 gallons of liquid. 

Twi::> drill-stem tests were made on the Magenta Dolomite Member. 
Data from the first drill-stem test on the Magenta, with a single 
packer at 530 feet, was suspect because liquid monitoring in the 
annulus indicated possible communication around the packer, 
therefore, a second drill-stem test of the Magenta was made in an 
isolated interval of open hole from 558 to 608 feet (fig. 9). The 
zone was developed by swabbing and after 3 7. 5 hours of monitoring, 
the zone produced 23 gallons of liquid. Swabbing of the zone after 
the drill-stem test produced 442 gallons of liquid. 
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Figure 9.--0pen-hole intervals tested in well H-3. 
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After casing was set and cemented on August 12, 1976, H-3 was 
temporarily abandoned until January 20, 1977. At that time the 
cement at the bottom of the hole was drilled out and the hole was 
bailed dry. On January 22, the casing opposite the Rustler-Salado 
contact was perforated from 813 to 837 feet (fig. 8). Liquid levels 
were monitored in the hole and after 32 days the liquid level had 
risen from 850 to 824 feet, about 12 feet below the top perforations 
(table 10) and was still rising. Thirty-seven gallons of liquid were 
produced from the test interval. The hole was bailed and a liquid 
sample was collected for chemical analyses on February 23, 1977 
(table 2). An inflatable packer was run on tubing and set at 
793.5 feet on March 4, sealing off the Rustler-Salado perforations 
from the rest of the hole. Casing adjacent to the Culebra was 
perforated in a dry hole from 675 to 703 feet on March 7 (fig. 8). A 
total of 480 gallons of liquid was bailed from the hole after 
perforating. After 8 days,, the liquid level had risen from 550 to 
410 feet (table 11) and 200 gallons of liquid had been produced from 
the fonnation. On March 17 the hole was bailed ( 168 gallons) and a 
liquid sam:ple was collected for chemical analyses (table 2). 

A tracer (1311) and temperature survey was run on the perforated 
interval of the Culebra on March 21, 1977, to determine the interval 
of liquid loss and to detect possible communication or channeling 
within the cemented annulus. The survey was run with liquid 
injection rates of approximately 8 gal/min with a total of 
450 gallons of liquid injected into the formation. The radioactive 
tracer (fig. 10) indicated major liquid losses of 36 percent in the 
interval from 684 to 692 feet and of 64 percent in the interval from 
692 to 695 feet. There was no indicated flow below 696 feet. The 
tracer survey also gave no indication of connnunication or channeling 
within the cemented annulus above or below the perforated interval. 
After the injection test, the hole was bailed dry. 

On March 24 a latch-on tool on tubing was run and latched onto 
the bridgi~ packer that had been set at 793.5 feet. The tubing was 
then opened to the Rustler-Salado contact and liquid levels were 
monitored for six days (table 10). There was very little change in 
water lev,els from those of the test made on February 23. The zone 
was shut jLn and tubing was removed from the hole. 
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Table 10.--Liquid-level recovery data, well H-3 (Rustler-Salado contact) 

[Perforated interval 812-837 ft below land surface] 

Method of testing: The casing was perforated and liquid levels were 
monitored. 

Time Water level 
Clock since test (ft below 

Date time began (min) land surface) Remarks 

1-22-77 0836 0 Perforated zone 813-837 ft 
094.5 69 850 
1000 84 850 
101.5 99 850 

1-23-77 1042 1,566 851.0 

1-24-77 1130 3,054 850.6 

1-27-77 1100 7,344 8·48.0 

2- 2-77 1220 16,064 M2.2 

2- 6-77 1100 21,744 8:37.6 

2-12-77 1400 30,564 832.3 

2-15-77 1532 34,976 s:n.1 

2-17-77 1540 37,864 829.3 

2-23-77 1051 46,215 823.6 

End test - bailed, shut in 
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Table 10.--Liquid-level recovery data, well H-3 (Rustler-Salado 

contact) - Concluded 

Method of testing: The shear plug was knocked out, opening the zone 
to the tubing for monitoring. 

Time Water level 
Clock since test (ft below 

Date time began (min) land surface) Remarks 

3-24-77 1429 0 Packer opened 
1448 19 820.4 

3-25-77 1324 1,335 825.3 

3-26-77 1240 2,691 821.7 

3-27-77 1048 3,939 819.7 

3-28-77 1150 5,481 822.0 

3-29-77 1149 6,920 823.3 

shut in 
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Table 11.--Liquid-level recovery data, well H-3 (Culebra Dolomite Member 

of Rustler Formation) 

[Perforated interval 675-703 ft below land surface] 

Method of testing: The casing was perforated, the hole was bailed dry, 
and liquid levels were monitored. 

Time since 
Clock pumping 

Date time started (min) 

3- 7-77 

3- 9-77 0700 0 

3-10-77 

3-U-77 

3-12-77 

3-13-77 

3-14-77 

3-15-77 

3-17-77 

0947 
0955 
0957 
0958 
0959 
1000 
1005 
1010 
1015 
1020 
1030 
1040 
1050 
1100 
1120 
1141 
1201 
1234 
1318 
1413 
1952 

0935 
1105 

1258 

1022 

1218 

1642 

1712 

1204 

167 
175 
177 
178 
179 
180 
185 
190 
195 
200 
210 
220 
230 
240 
260 
281 
301 
334 
378 
433 
772 

1,595 
1,685 

3,238 

4,522 

6,078 

7,782 

9,252 

11,824 

Time sinci~ 

pumping 
stopped (min) 

0 
8 

10 
11 
12 
13 
18 
23 
28 
33 
43 
53 
63 
73 
93 

114 
134 
167 
211 
266 
605 

1,428 
1,518 

3,071 

4,355 

5,911 

7,615 

9,085 

11,657 
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Water level 
(ft below 

land surface) 

549.9 
545.3 
541.8 
539.8 
536.8 
523.5 
511.6 
500.8 
491.0 
473.7 
458.6 
446.9 
437.1 
425.3 
419.4 
417.7 
417 .1 
416.8 
416.4 
415.6 

414.5 
414.4 

411.2 

411.4 

411.7 

411.3 

410.0 

409.8 

Remarks 

Perforated 

Bailed 480 gallons 
40 runs 
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Figure 10.--Radioactive tracer (tracejector) and temperature logs in the 

Culebra Dolomite Member of Rustler Formation for wells H-3 

and P-14. 
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An inflatable-retrievable bridge packer was set at 652. 6 feet, 
sealing the Culebra from the rest of the hole. The tubing was pulled 
on April 6, 1977; the zone opposite to the Magenta was then 
perforated from 564 to 592 feet (fig. 8). The hole was bailed on 
April 6 to develop the test zone. ~1 April 7, 360 gallons of liquid 
were bailed from the hole in 1 hour with a resultant drop of only 
6 feet in the liquid level. Liquid levels were monitored for 33 days 
in which time the liquid recovered from 405 to 401 feet (table 12). 
The well was bailed on May 10 (624 gallons) and a sample was 
collected for chemical analyses (table 2). ~ May 25 the liquid 
level was 299 feet, which was 102 fecet higher than the measurement 
made prior to bailing on May 10 (table 12). This difference probably 
resulted from blocked perforations on the early tests. Tests 
indicated that the zone was producti.ve and may lend itself to pump 
testing at a later time. 

Tubing with a latch-on tool was run to the bridge packer on 
May 13. The C:ulebra was then reopened to the tubing and the test 
hole was put into a long-term dual-completion phase (fig. 8). The 
Culebra was monitored through the tubing and the Magenta in the 
annulus. As of October 1977 periodic measurements indicate that 
liquid levels were becoming stabilized. The Culebra liquid level was 
at about 405 feet (table 13) and the! Magenta liquid level at about 
245 feet (table 14). 

Well complex H-2 

Drilling program.--Modified open-hole drill-stem tests in H-1 and H-3 
required long-term testing and monitoring because of the low 
permeabilities. For this reason, the H-2 drilling program was 
altered. The alternative program was to drill a closely spaced nest 
of three holes (fig. 1), one for each potential liquid-bearing zone. 
The individual holes were drilled to a point above the zone, and 
casing was run and cemented to the surface. The zone was then cored 
and prepared for open-hole testing (table 15). The zones tested 
included the Rustler-Salado contact and the Culebra and Magenta 
Dolomite Members of the Rustler Formation. 

Drilling history .--The H-2 complex (H-·2a, H-2b, and H-2c) consists of 
three closely spaced holes around a poi.nt 720 feet FNL and 3, 584 feet 
FEL, sec. 29, T.22 S., R.31 E. The ground level at the drill site is 
3 ,377 .1 feet above mean sea level. The' three holes were located in a 
close triangular array (fig. 1) which provided an opportunity for 
later interference testing between holes and for evaluation of 
possible vertical hydraulic connection between zones. An abbreviated 
well chronology is included in table 15. 
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Table 12.--Liquid-level recovery data, well H-3 (Magenta Dolomite Member 

of Rustler Formation) 

[Perforated interval 564-592 ft below land surface] 

Method of testing: The casing was perforated, the hole was bailed, and 
liquid levels were monitored. 

Time since Time since Water level 
:lock pumping pumping (ft below 
.ime started (min) stopped (min) land surface) Remarks 

4- 6-77 Perforated zone 

4- 7-77 0955 405.1 Bailed 30 runs 
1000 0 (360 gallons) 
1100 0 
1110 10 411.1 
1120 20 410.8 
1130 30 409.6 
1145 45 409.1 
1200 60 408.8 
1210 70 408.6 
1755 415 408.4 

4- 8-77 1130 1,470 404.1 

4-11-77 1839 6,219 402.0 

4-12-77 1156 7,256 402.7 

4-13-77 1342 8,802 402.7 

4-14-77 1125 10,105 402.4 

4-15-77 1202 11, 582 401.5 

4-22-77 1010 21,550 401.1 

5- 6-77 1022 41, 722 401.0 

5-10-77 0855 47,395 401.3 

End test - bailed 
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Table 13.--Long-term liquid level recovery data, well H-3 (Culebra 

Dolomite Member of Rustler ~)rmation) 

[Perforated interval 675-703 ft below land surface] 

Method of testing: The tubing was reoperu~d to zone for long-term 
monitoring. 

Date 

5-12-77 

5-13-77 

5-25-77 

6-23-77 

8- 4-77 

9- 4-77 

9-28-77 

Clock 
time 

1200 

1536 

1225 

1245 

1320 

1229 

1200 

Time 
since test 
began (min) 

0 

1,656 

18,745 

60,525 

121,040 

165,629 

200,160 

Water level 
(ft bdow 

land surface) 

403 .. 7 

405 .. 1 

405 .. 2 

404 ... 8 

404 

407 

53 

Remarks 

Sheared plug in inflatable
packer to open zone to 
tubing 
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Table 14.~Long-term liquid-level recovery data, well H-3 (Magenta 

Dolomite Member of Rustler Formation) 

[Perforated interval 564-592 ft below land surface] 

Method of' testing: Tubing was opened to the Culebra interval, and 
liquid levels were monitored on a long-term basis. 

Time Water level 
Clock since test (ft below 

Date time began (min) land surface) Remarks 

5-10-77 1300 0 Bailed 52 bailers 
= 624 gallons 

5-25-77 1230 21,570 299 

6-23-77 1312 63, 372 249.7 

8- 4-77 1340 79,240 250.0 

9- 3-77 1159 122,339 249 

10- 3-77 1305 210,245 248.0 

54 

M 
. 

. . 
,, 



I 
Table 15 .--Chronology of ~rell complex H-2 

[All depth measurements adjusted to grouTI~ level, 3,377 ft above mean 

sea level] 

Well H-2a 

Date 

1977 

Jan. 24-25 Surface pipe set. 

Feb. 14 Hole spudded. 

Feb. 15 Open hole tested (0-188 ft) 5 hours; no appreciable liquid. 

Feb. 16 Rotary drilled to 513 ft. 

Feb. 17 USGS ran caliper log; casing landed at 511 ft and cemented. 

Feb. 19 Magenta cored (513-563 ft); hole bailed dry. 

Feb. 22 Hole cleaned up, bailed, and liquid sampled. 

Feb.22-
Apr. 6 Liquid levels monitored. 

Apr. 6-
Oct. 1 Monthly measurements. 
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Table 15.--Chronology of well complex H-2 - Continued 

Well H-2.b 

Date 

1977 

Jan. 24-25 

Feb. 7 

Feb. 10 

Feb. 12 

Feb. 13 

Feb. 13-21 

Feb. 22 

Feb.22-
Apr. 1 

Apr. 4 

Apr. 6 

Apr. 8 

Apr. 8-
May 13 

May 13 

May 13-
0ct. 1 

Surface pipe set. 

Hole spudded; moist cuttings 185 ft. 

Rotary drilled to 611 ft; casing landed at 609 ft and 
cemented. 

Culebra cored (611-661 ft). 

Hole bailed dry. 

Liquid levels monitored. 

Hole bailed dry and sampled. 

Liquid levels monitored. 

Inflatable packer set at 585.9 ft and tubing pulled. 

Perforated casing (Magenta 510-538 ft). 

Hole bailed dry. 

Liquid levels monitored. 

Packer released and pulled; Sentry device set below 
inflatable packer at 578 ft; tubing opened to Culebra. 

Monthly measurements. 
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Well H-2c 

Date 

1977 

Jan. 24-25 

Jan. 27 

Jan. 31 

Feb. 1 

Feb. 2 

Feb. 4-5 

Mar. 3 

Mar. 7 

Mar. 8 

Mar. 8-16 

Mar. 16 

Mar. 21 

Mar. 23 

Mar. 25 

Mar. 25-
May 25 

May 25-
Oct. 1 

Table 15.--Chronology of well complex H-2 - Concluded 

Surface pipe set. 

Hole spudded; moist zone at 181 ft; first liquid at 515 ft. 

Rotary drilled to 743 ft. 

USGS geophysical logs. 

Dresser Atlas geophysical logs; casing landed at 742 ft; 
cement. 

Rustler-Salado contact con:d (743-795 ft). 

Set. inflatable packer at 731.9 ft; pulled tubing; bailed dry. 

Perforated casing, (Culebra, 624-652 ft). 

Bailed hole. 

Liquid levels monitored. 

Hole bailed and sampled ( C:ulebra). 

Ran radioactive tracer survey (1311) and temperature log. 

Bailed hole dry. 

Reran tubing; reopened Rustler-Salado zone to tubing. 

Liquid levels monitored. 

Monthly measurements. 
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Hole H-2c was spudded on January 27, 1977 and moisture was """"J 
detected in the drill cuttings at 181 feet. Drilling continued from ~ 
181 to 188 feet with no cutting returns; at this time the circulating -~ 
medium was changed to air mist. Drilling continued with air mist to i 
a depth of 615 feet where liquid was encountered. After the depth of 
liquid entry was noted, drilling continued to a total depth of 
743 feet. Geophysical logs were run by the U.S. Geological Survey 
after drilling was completed. The hole was then conditioned, loaded 
with mud gel, and logged by Dresser Atlas (fig. 11). 

Hole H-2c was designed to test the Rustler-Salado contact. 
Casing was set and cemented on February 2 to a depth of 741.6 feet 
below land surface. After waiting 36 hours for the cement to set, 
the casing was blown dry and the interval from 743 to 795 feet was 
cored with air mist, with 100 percent core recovery. A lithologic 
description of the core, the final hole configuration, and 
well-construction specifications are included in figure 12. 

Hole H-2b was spudded on February 7, 1977. At 185 feet, 
moisture was detected in the cuttings and partial loss of drill 
cuttings occurred. The circulating medium was changed to air mist 
(3 gal/min with soap). No additional liquid was detected and the 
hole was drilled to 611 feet below land surface. After the hole was 
loaded wtth mud gel, casing was set and cemented on February 10 to 
609 feet below land surface. After the cement had set for 36 hours, 
the casing was blown dry. The interval from 611 to 661 feet was 
cored using air mist, with 100 percent core recovery. A lithologic 
description of the core, final hole configuration, and 
well-construction specifications are included in figure 13. 

Hole! H-2a was spudded on February 14, 1977. At 185 feet, 
moisture was detected in the cuttings, and drilling continued to 
188 feet with no return of cuttings. The drill pipe was removed and 
the hole! was monitored for five hours. During monitoring, very 
little liquid was detected in the hole. After the test was 
completed, drilling continued with 9-ir mist._ to a casing depth of 
513 feet below land surface. The hole was loaded with mud gel and 
casing was set and cemented to a depth of 511 feet. After the cement 
had set for 36 hours, the casing was blown dry. The interval from 
513 feet to 563 feet was cored using air _mi§__t:J_ with 100 percent core 
recovery. A lithologic description of the core, final hole 
configuration, and well-construction specifications are included in 
figure 14. 

Hydrologic testing.--Hydrologic testing on H-2c began February 5, 1977 
with monitoring of liquid produced from the Rustler-Salado cored 
interval, and continued through February 23, 1977. The test interval 
produced. only 14 gallons of liquid, raising the water level 15 feet. 
On February 23, 1977, the hole was bailed dry and samples were 
recovere~d for chemical analyses (table 2). 
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Figure 11. Selected geophysical logs for well H-2c. 
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AS CONSTRUCTED 
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HYDROLOGIC TESTING Land Surface 

0---------------rrr---TMr---n...--r--r-...,.,...-:---.....,..,-:;--,,.-----,-------r---------ttOm 103;4 -inch casing 
SL1rficial 

and 
Gatuna Formation 

33 feet 
18-inch drill hole 

with 103/4 -inch 
casing (33 feet) 

34 feet tubing 

457 
515 

540 

624 

642 

Dewey Lake 

Red Beds 

83;4 -inch drill hole 
with 67. -inch 
casing Fo-742 feet) 

~::~~agenta Dolomite 
feet---t---,-~H~em .... be ...... r ____ ~~ 

c: 
feet- ~ .£-,-----..,.-..,--'"" 

:; -:;; (,ulebra Dolomite 

feet-~ E-:=::H::em:=b::e::r======~ 
a: if1·op of Rustler salt 

Perforated interval (624-652 feet) 
(three /2 -inch jet shots per foot) 

Inflatable production packer 
(731 feet to center) 

4 3;4 - inch core ho 1 e 743 feet 

Salado Formation 
43;. -inch core hole 
~ 

Tota 1 depth 
795 feet 

LOCATION: 720 feet from north line, 3,584 feet from east line, section 29, Township 22 South, 
Range 31 East, Eddy County, New Mexico 

ELEVATION: 3,377.1 feet (ground level) 

DEPTH DRILl.ED: 795 feet 

DATE COMPL'ETED: February 5, 1977 

DRILLING CONTRACTOR: Pennsylvania Drilling Company, Carlsbad, New Mexico 

DRILLING METHOD: Auger 18-inch hole (0-33 feet), Rotary 8 3/4-inch hole with air and air mist 
(33-743 feet), Core 4 3/4-inch hole with air mist (743-795 feet) (cut 2 1/4-inch 
diameter core) 

WELL CASING RECORD: 10 3/4-inch steel casing (0-33 feet) cemented to surface; 6 5/8-inch outside 
diameter steel casing; 24 pounds; 1.43 gallons per foot (0-742 feet); 
centralizers at 260 feet, 460 feet, 580 feet and 700 feet; cemented to surface 

GEOPHYSICAL LOGS: 

Shown in figure 11: Compensated Densilog, Dual Laterolog, Microlaterolog, Compensated Neutron 
Not sho1m inuigure 11: BHC Acoustilog, 4-AI'T'l Caliper, USGS Lithologic log, Gamma 

CORE DESCRIPTION: Rustler-Salado cored interval (743-795 feet) 

Q!E_th (feet) Description 

743 - 762.2 

- 764.l 762.2 
/64.l 
767 .3 
772 .5 -
773.5 -

- 767 .3 
772.5 
773.5 
795.6 

Gray mudstone with pink halite vugs and clear halitic fracture 
fillings, gradational downward to banded, red, halitic mudstone. 

Red-brown halitic mudstone. 
Red-brown, argillaceous halite. 
Red-orange polyhalitic halite with polyhalite blebs and bands. 
Red-brown halitic clay and red-brown argillaceous halite. 
Light pink to light red-orange polyhalitic halite, minor clay 

partins, with brown halitic clay at base. 

Figure 12.--Well H-2c construction, completion, and specifications. 
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AS CONSTRUCTED AS MODIFIED FOR 
HYDROLOGIC TESTING Land Surface 

-inch casing 

34 feet 
Gatuna Formation 

18-inch drill hole 
103;4 -inch casing 
(33 feet) 

Dewey Lake 

Red Beds 
2!~ -inch tubing 

8 314 -inch dri 11 hole 
with 6~ -inch 
casing (0-609) 

457 feet -...-----------1 
5 l 5 feet --'l'-c:--M-ag_e_n_t_a_D_o_l_om_i -te--. 

_!-= Hember 

erforated interval 510-538 feet 
(three Y2 -inch jet shots per foot) 

540 

624 

642 

feet-~ ro ------------
"' E " .. 

feet- ""1.f'--=c-u-=-l-eb,--ra--:0:-0-:l-om-:-i-t-e-....i.., 

feet Hernbe r 

nflatable production packer 
571B feet 

core hole 
611 feet 

43;. -inch core hole 
-.J...:! 

Total depth 
661 feet 

LOCATION: 720 feet from north line, 3,584 feet from east l:Lne, section 29, Township 22 South, 
Range 31 East, Eddy County, New Mexico 

ELEVATION: 3,377.1 feet (ground level) 

DEPTH DRILLED: 795 feet 

DATE COMPLETED: February 5, 1977 

DRILLING CONTRACTOR: Pennsylvania Drilling Company, Carlsbad, New Mexico 

DRILLING METHOD: Auger 18-inch hole (0-33 feet); Rotary 8 '.1/4-inch hole with air and air mist 
(33-611 feet); Core 4 3/4-inch hole with air mist (611-661 feet) (cut 2 1/4-inch 
diameter core) 

WELL CASING RECORD: 10 3/4-inch outside diameter casing (0··33 feet) cemented to surface; 
6 5/8-inch outside diameter steel casing, 24 pounds, 1.43 gallons per foot 
(0-609 feet), centralizers at 406 feet and 568 feet, cemented to surface 

GEOPHYSICAL LOGS: (See H-2C) 

CORE DESCRIPTION: 

Culebra Dolomite cored interval (611-661 feet) 

Depth (feet) 

611 - 624.2 
624.2 - 642.0 

642.0 - 644.0 
644.0 - 652.0 
652.0 - 660.7 

Dense gray anhydrite, massive to banded 
Brown silty dolomite with selenitic fracture fillings and crystals, 

pitted and fractured from 629.5 to 642.0 feet 
Gray mudstone 
Red-brown selenitic siltstone 
llense gray anhydrite 

Figure 13.--Wel I H-2b construction, completi1)n~ .• and specifications. 

Figure 13.--Well H-2b construction, completion, and specifications. 
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AS COMPLETED Land Surface 

0 ~-----~S-u-r~f~ic-,-ia~l~d~e-p_o_s~i7t_s_,1'T"---in;i----------------~1~8~-~i:n:c:h-;dr::-Til~1;--;h:o~l:e~ 

~ Ga tuna Formation 
z 34 feet----------~ 

and 3 IO 3/4 - inch casing Bottom of 10 ~4 -inch casing 
33 feet 33 feet 

... 
u 
< .... 
a:: 
~ 

"' c 
z 
< _, 

~ _, ... 
CCI 

Dewey Lake 
Red Beds 

ement grout 8 ~4 -inch dri 11 hole 
with 6% -inch 
casing (0-511) 

~ 457 feet --.-----------f ... 
c 515 feet--+--~H-ag_e_n_t~a--::D~o~l-o-mTi~te--.... 

L- 5 Member 
540 feet-.!:;---------..... ., e 

" ... a:: c, 

r 

Bottom of 6 78 - inch casing 
511 feet 

513 feet 

4 l'.i -inch core hole 
...I. 

Total depth 
563 feet 

LOCATION: 720 feet from north line, 3,584 feet from east line, section 29, Township 22 South, 
Range 31 East, Eddy County, New Mexico 

ELEVATION: 3,377.1 feet (ground level) 

DEPTH DRILLED: 563 feet 

DATE COMPLETED: February 19, 1977 

DRILLING CONTRACTOR: Pennsylvania Drilling Company, Carlsbad, New Mexico 

DRILLING METHOD: Auger 18-inch hole (0-33 feet); Rotary 8 3/4-inch hole with air and air mist 
(33-513 feet); Core 4 3/4-inch hole with air mist (513-563 feet) (cut 
2 1/4-inch diameter core) 

WELL CASING IU'CORD: 10 3/4-inch outside diameter steel casing (0-33 feet) cemented to surface 
6 5/8-inch outside diameter steel casing; 24 pounds; 1.43 gallons per foot 
(0-511 feet); centralizers at 270 feet, 350 feet, and 469 feet; cemented to 
surf ace 

GEOPHYSICAL U)GS: (See H-2C) 

CORE DESCRIPTION: 

Magenta Dolomite cored interval (513-563 feet) 

Depth (feet) 

511.7 - 513 
513.0 - 514.6 
514 .6 539 .6 

Description 

Cement 
Dense gray anhydrite 
Gray-brown silty dolomite with some fractures in the interval 

537.5-539.6 feet 
539 .6 - 563 Brown-gray banded anhydrite 

Figure 14.--Well H-2a construction, completion, and specifications. 
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An inflatable-retrievable production packer was set at 
731. 9 feet on March 3, 1977, sealing off the Rustler-Salado cored 
interval from the rest of the hole, and the tubing was pulled. 

On March 7, 1977, the casing was perforated from 624 feet to 
652 feet (fig. 12). The hole was bailed March 8, and Culebra zone 
fluid levels were monitored until March 16, at which time the water 
level had risen to 352. 4 feet below land surface (table 16). On 
March 16 the hole was bailed and samples were taken for chemical 
analyses (table 2). 

A tracer (1311) and temperature survey made on March 21, 1977, 
in H-2c indicated no significant upward or downward movement within 
the cemented annulus. Movement of the~ radioactive tracer outward 
from the borehole occurred from 631 to 61+4 feet; the majority of this 
liquid loss occurred from 640 to 644 feet (fig. 6). This coincides 
with the core description from H-2b (fig. 13) which indicated the 
occurrence of pitted dolomite from 629 •. 5 feet to 642 feet, and with 
significant fracturing from 635 to 642 feet. No flow was indicated 
within the casing below 644 feet. The survey was run down the casing 
with a fluid pump-in rate of approximatE~ly 8 gal/min for a total of 
697 gallons injected into the test inte!rval. On March 23 the hole 
was bailed to remove contaminants. 

On March 25, a latch-on tool was run on tubing to the packer and 
the tubing was opened to the Rustler-Salado interval. The well was 
placed into a long-term dual-complet:Lon monitoring phase, with 
Rustler-Salado water-level measurements being made in the tubing and 
Culebra water-level measurements being made in the annulus (fig. 12). 
As of October 1, 1977, the Culebra ~Jater level was approaching 
pre pumping levels at 355 feet (table 17) and the Rustler-Salado zone 
was still recovering, with a change in water levels of 34 feet from 
September to October (table 18). 

Hydrologic testing of H-2b began on February 13, 1977 by bailing 
liquid from the Culebra cored interval (611 to 661 feet). The hole 
was bailed nearly dry and liquid levels were monitored from 
February 13 to February 21, 1977, at which time the liquid level 
stood at 352 feet below land surface (table 19). On 
February 22, 1977, the hole was again bailed dry and water samples 
were taken for chemical analyses (table 2). After liquid levels were 
monitored from February 22, 1977 to March 7, 1977, the Culebra zone 
in H-2c was again bailed and the response was noted in H-2b. On 
March 16, 1977, the test was repeated with close monitoring of H-2b 
liquid levels (table 19). The first response was detected 54 minutes 
after bailing commenced. 
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Table 16.--Liquid-level recovery data, well H-2c (Culebra Dolomite 

Member of Rustler Formation) 

[Perforated interval 624-648 ft below land surface] 

Method of testing: Casing was perforated, the hole was bailed, and 
liquid levels were monitored. 

Time since Time since Water level ~Clock pumping pumping (ft below 
time started (min) stopped (min) land surface) Remarks 

3- 8-77 1020 0 22 hailers, 
264 gallons 

1122 62 0 
1143 83 21 656.4 
1146 86 24 655.0 
1150 90 28 654.7 
1155 95 33 653.6 
1200 100 38 652.4 
1210 110 48 650.0 
1220 120 58 647 .5 
1230 130 68 645.4 
1245 145 83 643.2 
1300 160 98 639.2 
1315 175 113 635.2 
1330 190 128 631.8 
1345 205 143 628.9 
1400 220 158 625.4 
1415 235 173 622.5 
1430 250 188 619.2 
1445 265 203 616.5 
1500 280 218 613.4 
1625 365 303 596.5 
1840 500 438 571.8 
1935 555 493 563.0 

3- 9-77 0730 1,270 1,208 474.6 
1255 1,595 1,533 446.6 

3-10-77 0905 2,805 2,743 392.6 

3-11-77 1156 4,416 4,354 367.2 

3-12-77 1053 5,793 5,731 360.7 

3-13-77 1247 7,347 7,285 355.5 

3-14-77 1242 8,782 8, 720 353.0 
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Table 16.--Liquid level recovery data, ~~11 H-2c (Culebra Dolomite 

Member of Rustler Formationt - Concluded 

I, 
I 

Time since Time sinc:E~ Water level 
ij, 
j 

Clock pumping pumping (ft below ii 
1:· 
!. 

Date time started (min) stopped (111lin) land surface) Remarks ,,/; 
lj· 

3-15-77 1603 10,423 10,361 354.0 'I I 

3-16-77 1200 11,620 11,558 352.4 i•, 

Bailed end of test 
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Table 17.--Long-term liquid-level recovery data, well H-2c (Culebra 

Dolomite Member of Rustler Formation) 

[Perforated interval 624-648 ft below land surface] 

Method of testin~: Long-term monitoring began following dual completion 
of the well. 

i Time Water level 
I Clock since test (ft below 

Date 
'I 

time began (min) land surface) Remarks 

3-25-77 1100 0 Ran tubing in hole 

3-27-77 1006 2,826 352.5 

3-28-77 1348 4,488 352.6 

3-29-77 1024 5, 724 352.2 

4- 7-77 1030 18,690 348.2 

4-12-77 1126 25,946 353.8 

4-14-77 1227 28,887 353.5 

4-15-77 1251 30,351 352.7 

4-22-77 0950 40,250 351.7 

5- 6-77 1045 60,465 351.7 

5-25-77 1000 87,780 348.8 

6-23-77 1415 129,795 354.2 

8- 4-77 1230 190,170 354 

9- 4-77 1921 233,781 350 

10- 6-77 1020 280,760 355.9 

66 



Table 18.--Long-term liquid-leve:h recovery data, well H-2c 

(Rustler-Salado contact) 

[Perforated interval 743-795 ft below land surface] 

Method of testing: The packer plug was sheared to open the zone to 
the tubing and liquid levels were monitored. 

Date 

3-25-77 

3-26-77 

3-27-77 

3-28-77 

3-29-77 

4- 1-77 

4- 4-77 

4- 7-77 

4-12-77 

4-14-77 

4-15-77 

4-22-77 

5- 6-77 

5-25-77 

8- 4-77 

9- 4-77 

10- 2-77 

Clock 
time 

1133 
1143 

1032 
1135 

0954 

1330 

1008 

1555 

1100 

1020 

1115 

1218 

1244 

0945 

1040 

1006 

1300 

1915 

1015 

Tim•e 
since test 
began (min) 

0 
10 

1,,379 
l ,i\.42 

2,.·rn1 

5,675 

10,342 

14,367 

18,647 

25,902 

28,845 

30,311 

40,2:12 

60 ,b..27 

87 '7·53 

190,167 

235,182 

274,%2 
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Water level 
(ft below 

land surface) 

753.4 

768.1 
768.7 

768.4 

769.4 

769.6 

767.6 

767.3 

765.4 

761.3 

759.4 

759.2 

757.1 

751.1 

746 

689 

640 

606 

I 
ii 
I' 

iii 
I 

I 

·. 

" 



Table 19.--Liquid-level recovery data, well H-2b (Culebra Dolomite 

Member of Rustler Formation) 

[Perforated interval 611-661 ft below land surface] 

Method of testing: H-2b was bailed dry and liquid levels were monitored. 

Time since Time since Water level 
Clock pumping pumping (ft below 
time started (min) stopped (min) land surface) Remarks 

2-13-77 0600 0 10 hailers 
= 70 gallons 

0630 30 0 
0724 84 54 636.9 
0736 96 66 632.9 
0748 108 78 628.9 
0758 118 88 625.8 
0830 150 120 616.7 
0900 180 150 607.4 
0930 210 180 602.1 
1000 240 210 596.6 
1045 285 255 589.9 
1130 330 300 580.9 
1200 360 330 578.6 
1230 390 360 572.4 
1920 800 770 516.5 

2-14-77 0815 1,575 1,545 458.0 
1545 2,025 1,995 423.3 

2-15-77 0820 3,020 2,990 389.1 
1355 3,355 3,325 380.6 

2-16-77 1145 4,665 4,635 364.9 

2-17-77 0200 5,520 5,490 359.7 
1120 6,080 6,050 358.8 

2-21-77 1527 12,087 12,057 352.1 

Bailed end of test 
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Table 19.--Liquid-level recovery data, welJL H-2b (Culebra Dolomite 

Member of Rustler Formation) -- Continued 

Method of testing: The hole was bailed and liquid levels were monitored. 

Time since Time since Water level 
Clock pumping pumping (ft below 

Date time started (min) stopped (min) land surf ace) Remarks ;) 

2-22-77 1315 0 38 hailers 
= 470 gallons 

1520 125 0 
1528 133 8 630.6 
1715 240 115 600.0 

2-23-77 1535 1,580 1,455 462.0 

2-24-77 0933 2,658 2,533 421.5 

2-25-77 1220 4,265 4,140 398.2 

2-26-77 1128 5,653 5,528 358.4 

2-27-77 1158 7,123 6, 998 354.8 

2-28-77 1523 8,768 8,643 352.7 

3- 1-77 1435 10,160 10,035 352.6 

3- 4-77 1150 14,315 14,190 351.6 

3- 7-77 1310 18 '715 18,590 351.4 

3- 8-77 Bailed H-2c 

Method of testing: H-2c was bailed and liquid levels in H-2b were monitored. 

3-16-77 1310 0 353.0 Commenced 
bailing H-2c, 
1 run every 
4 minutes, 
12 gallons per 
bailer 

1320 10 353.0 
1325 15 353.0 
1340 30 353.0 
1351 41 353.0 
1400 50 353.1 
1405 5:> 353.1 
1415 65 353.1 
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Table 19.--Liquid-level recovery data, well H-2b (Culebra Dolomite 

Member of Rustler Formation) - Concluded 

Time since Time since Water level 
Clock pumping pumping (ft below 

Date time started (min) stopped (min) land surface) Remarks 

3-16-77' 1422 72 353.1 
1430 80 353.2 
1453 103 353.2 
1520 130 353.3 
1524 134 353.4 
1542 152 353.5 
1559 169 353.6 
1612 182 353.7 
1635 205 353.9 
1645 215 354.0 
1656 226 354.1 
1719 249 354.4 
1740 270 354.6 
1800 290 354.9 
2224 554 358.0 
2235 565 358.1 

3-17-77 0850 1,180 362.7 
1300 1,430 361.1 

3-25-77 0943 12,753 351.2 trace injector'. 
test conduct 
on H-2c, 3-2 

3-26-n 1153 14,323 352.6 

3-28-77 1407 17,337 351.9 

3-29-77 0948 18,518 351.6 

4- 1-77 1510 23,160 350.1 

Shut in 
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... An inflatable production packer was set at a depth of 585.9 feet 
on April 4, 1977. On April 6, the casing was perforated from 510 to 
538 feet for testing the Magenta (fig. 13). The hole was bailed to 
develop the perforated interval, after which the Magenta zone liquid 
levels were monitored from April 8, 1977 to May 6, 1977 (table 20). 
These test data, when compared with the H-2a open-hole Magenta test, 
indicate that liquid communication between the formation and the 
cased hole is not as efficient as in an open borehole in which the 
maximum surface area of the formation is e.xposed to the borehole. 

On May 13, 1977, a latch-on tool was run on tubing to the packer 
in H-2b and the packer was then released and pulled from the hole. A 
Lynes Sentry pre.ssure-monitoring systern was placed beneath the 
packer, and the packer was rerun on tubing to 578 feet. The packer 
was inflated, tubing was swabbed, and thi: Culebra was opened to the 
tubing. Long-term dual-completion monitoring began in H-2b with the 
Culebra liquid levels being measured through the tubing and the 
Magenta liquid levels being measured in the annulus. The final hole 
configuration and well-construction spei:.ifications are included in 
figure 13. On October 1, 1977, the Culebra liquid level was 
approaching pre pumping levels at 351 feet (table 21) and the Magenta 
liquid level was slowly recovering 47 feet below Magenta liquid 
levels in H-2a (tables 22 and 23). 

Testing on the Magenta cored interval in H-2a began 
February 22, 1977, when the hole was ba:iled and a water sample was 
taken for chemical analyses (table 2). Liquid levels were monitored 
throughout the rest of the year (table 23). On April 9, 1977, the 
Magenta inter:val was bailed in H-2b and a slight effect was noted in 
the Magenta in H-2a. By October 1, 1977, a liquid level in H-2a was 
at about 249 feet below land surface (tabl~= 23). 

Well P-14 

Drilling history.--P-14 is located 312 feet from the south line (FSL) 
and 613 feet from the west line (FWL) of sec. 24, T.22 S., R.30 E., 
in Eddy County, New Mexico. The elevation of the ground surface at 
the drill site is 3,358.1 feet above mean sea level. 
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A. Drilling and Recompletions, 1983-1984 

Hydrologic test wells have been completed at twelve sites, termed 

hydropads, for the purpose of testing the water-bearing units in the Rustler 

Formation. In addition, other holes which were drilled for other purposes 

have been recompleted to serve as hydrologic test wells. Two of the 

hydropads, H-1 and H-12, contain only a single well. Eight of the hydropads, 

H-3, H-4, H-5, H-6, H-8, H-9, H-10, and H-11, contain three wells. Two 

hydropads, H-2 and H-7, have been completed with four wells. These hydropads 

contain a total of 34 wells. A summary of the units accessible for testing in 

each of the wells is given in Table II.A.l. The locations of the hydropads 

are shown in Figure II.A.l (Site Location Hap). 

The majority of the wells in the WIPP site were completed prior to 1983. 

During 1983, ten hydrological test holes (H-2a, H-2b2, H-3b2, H-3b3, H-7b2, 

H-9a, H-llbl, H·-llb2, H-llb3, and H-12) were drilled or deepened to the first 

occurrence of halite in the Rustler Formation below the CUlebra Dolomite 

Member. The purpose of the drilling was to expand the geological data base 

and provide additional sites for hydrological testing of the CUlebra Member. 

In 1984, H-2a, H-2b2, H-9a, and H-llb2 were recompleted with screen across the 

CUlebra and casing to the surface to prevent caving. 

The holes were drilled using rotary rock-bit and diamond-coring 

techniques. Both oilfield-style and continuous wireline coring methods were 

employed, the former when core orientation was needed. 
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Table II.A.1: 

Summary of Bydropad 'Well Completions 

Accessible Units 
.Magenta Culebra Rustler/Salado 

Contact 

H-1 x x x 
B-2a x x 
B-2b x x 
B-2b2 x 
B-2c x x 
B-3 x x x 
B-3b2 x 
B-3b3 x 
B-4a x x 
B-4b x 
B-4c x x 
B-Sa x x 
B-Sb x 
B-Sc x x 
B-6a x x 
B-6b x 
B-6c x x 
B-7a x 
H-7b x 
B-7b2 x 
B-7c x x 
B-Ba x 
H-8b x 
B-Bc x 
B-9a x x 
B-9b x 
B-9c x x 
B-lOa x 
H-lOb x 
B-lOc x 
B-llbl x 
B-llb2 x 
B-llb3 x 
B-12 x 
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i:~igure II.A. l. Site location map. 
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The drilling was done using as little! commercial mud material as 

possible.. The reasons behind this were tioth to contain costs and to avoid the 

introduction of foreign material to the z:one of interest which could alter its 

physical and chemical properties. 

The basic drilling fluid was NaCl-saturated brine (10 pounds/gal) 

purchased from Rowland Trucking Co., Carlsbad, NM. For "spudding in" 

(beginning the hole), attapulgite and caustic soda were added to insure 

sufficient carrying capacity to clean the hole. As the drilling progressed, 

clay material from the Dewey Lake Red Beds furnished sufficient viscosity to 

make further additions of attapulgite unnecessary. The Culebra Member was 

drilled with clear brine to minimize plugging of the formation and 

introduction of foreign material. 

The exception to this general drilling procedure was the drilling of H-7b2 

where large quantities of drilling starch were used in an attempt to control 

the loss of circulation. The problem could not be solved and the drilling had 

to be completed using foam. 

Partial loss of circulation was commo:n in most of the holes penetrating 

the upper 200 feet of the Dewey Lake Formation. It generally diminished as 

drilling progressed, evidently due to plu:gging with clay material from the 

underlying formation. 

Attapulgite-starch mud was used in re,completions of H-9a and H-2a to clean 

caved material from the hole and stabiliz1e sloughing zones until the 

intermediate casing could be run and cemented. The Culebra was then washed 

out with clear brine and screen was set. 
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Following are brief summaries of basic drilling data for the hydrological 

test holes drilled or deepened in 1983-1984. All drilling and completions 

were performed by Pennsylvania Drilling Co. of Artesia, New Mexico. 

H-2a. The a-hole on the H-2 pad was originally drilled to 563' and cased 

to 511' (6-5/8" OD, J-55, 24 lb/ft). Deepening of H-2a began on 12 July 

1983. The hole was drilled to 616' with a 4-3/4" tricone bit and then cored 

with a 4-3/4" OD diamond core bit to 672'. A packer was set in anhydrite 

above the CUlebra Member so that water levels in both the Magenta and Culebra 

Members could be monitored. By April 1984, the hole had degraded so much that 

it was necessary to reenter the hole, set casing to the top of the CUlebra 

(4-112" OD, J-55, 9.5 lb/ft to 623') and place a screen assembly across the 

Culebra. The present hole configuration is shown in Figure 11.A.2. 

H-2b2. The H-2b2 hole was drilled for monitoring and testing of the 

Culebra Member <>f the Rustler Formation. Drilling commenced on 16 July 1983. 

The hole was drilled with a 7-718" tricone bit to 450', cored from 450'-465' 

with a· 4-3/4" diamond core bit, reamed and drilled (with 7-7/8") to 500', and 

then cored again to 560'. The hole was reamed and again drilled (with 7-7/8'') 

to 585' and then cored (4-3/4") to 660' (TD). The hole was reamed with a 

7-718" bit to 6~!0' and 5-1/2" OD, J-55, 15 .5 lb/ft casing set to 620'. By 

April 1984, problems with hole instability necessitated the placement of a 

screen across the CUlebra to maintain the hole in open condition. This was 

done on the first two days of May 1984. The present well configuration is 

shown in Figure II.A.3. 
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H-2a 

Surflclal Oepoait 

GATUNA Fm. 

DEWEY LAKE 
Fm. 

z 
0 

I
<{ 

~ 
a: 
0 
1£. 

a: 
ILi 
..J 
I
f/) 

:::> 
a: 

Forty-niner 
Member 

Magenta 
Dolomite 
Member 

Tamorisk 
Member 

Culebra 
Dolomite 
Member 

Unnamed 
Part 

Top of Casinq 3376.96 a.m.s.l. 
Land SllLrface Datum 3376.75 a.m.s.l. 

14 1
• 

1,,,,,,, . ..._""--------6 5/.3" OD, 23 lb/ft, J-55 csg, 
5.921 naninal ID, 5.796 drift 
6 5/8" OD, 24 lb/ft, J-55 csg, 
5.921 naninal ID, 5.796 drift ID 

,__ _____ 8 3/4" hole 

~-----·- 4 1/2" OD, 9.50 lb/ft, J-55 csg, 
4.090 naninal ID, 3.965 drift ID 

~==3'61===-..§..!L--- 613' BGL top lead packer, 4" x 3" 
Johnson, 0.46', 3" left by right 
threads 

.._.. _ __.. .._,._ a2:s' ............ 'lbp anchor, 10.10', 3" ID Black 
steel water pipe Sch 40 - male 
threads 

'------- 623' BGL Shoe 

~~~-t------ Screen - 3" Johnson Stainless steel E 20.47' I 3" ID, 3 3/4" UD, #20 

-+-~-----Bottan anchor, 10.05', 3" Black stee 
1-.C:==:::i......J. ee•' water pipe Sch 40, incl 3" collar 

~·'.{-: /;\°: .... :: .... ~ _______ :::
1:1 ~;~~~y' aOO =k 

T.D. 672' Nolt1 <{1ogrom nol IO •co/fl. 

---------------------------- HYDfllO QEO CHEM, INC. ___ .. 

Figure II.A.2. Configuration of H-2a as of 1 May 1984 
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H-3b2. The H-3b2 well is one of two wells drilled to complete a 

triangular array on the H-3 pad. H-3b2 was cored to 725' with a 4-3/4" 

diamond core bit and reamed to approximately 673' with a 7-7/8" bit. Casing 

(5-1/2" OD, J-55, 15.5 lb/ft) was run to 672.7' and cemented on 11 November 

1983. 

H-3b3. The H-3b3 well is the second of the two wells drilled to complete 

a triangular array on the H-3 pad. The well was cored (4-3/4" diamond) to 

730' and reamed (7-7/8") to 673'. Reaming was completed on 8 December 1983. 

H-3b3 was logged on 15 December 1983 and was kept open for testing purposes 

until 30 January 1984 when 5-1/2" OD casing (J-55, 15.5 lb/ft) was run to 

670.5' and cemented. The current configurations of both H-3b2 and H-3b3 are 

shown in Figure II.A.4. 

H-7b2. The H-7b2 well was drilled due to the inability to deepen H-7a 

economically. H·-7b2 permits testing of the CUlebra with a 3-well array. The 

H-7 location pre:sents formidable difficulties to drilling and coring due to 

persistent probltams with lost circulati_on. Surface casing (9-5/8" OD) was set 

to about 20' on 27 August 1983 and drilling with a 7-7/8" bit commenced on 2 

September 1983. The hole was drilled to 50' and then coring begun. The 

coring was plagut!d by poor recovery and lost circulation. H-7b2 was reamed to 

128' and drilled (8-3/4") to 233' from 12 to 16 September 1983. Seven-inch 

casing (J-55, 20 lb/ft, 6.456" ID) was run (with difficulty) to 230.19' and 

cemented on 17 SE~ptember 1983. The cement was drilled out on 19 September and 

the hole cleaned to 233' where coring was once again attempted using 4-3/4" OD 

core bit. A cavity was drilled into at 234' and the bit dropped to 235. 5' ,,., 

with complete 10~1s of return. On 20 September, coring with foam was begun and 
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Land Surface Datum 3376.75 a.m.s.l. 
H-2b2 

Surflc1at Oepos1 ts ·i------ ll:i" hole 
:, .. ,_ 14° 

GATUNA Fm. 

DEWEY LAKE 
Fm 

Forty-n1ner 
Member 

Magenta 
Dotorn1tt1 
Member 

1~~rn: ··."'v,.,..._::_
2
-
0
-.--- 9.625" oo, 36 lb/ft, J-s5 c!:ig 

1:::1:1::~ 3B' 

.._ ------ 5.5" OD, 15.5 lb/ft, J-55 csg, 
4.950 nuni.nal ID, 4.825" <l.L"itl ID 

,Ii ~· 
:V:;r;; .. : ..... ·,_ ------ 7 .875" hole 

/--------· 5.5" casing 
/ :::;.;: 

...... 
(.· 

.. ·- 4~7· 

~~~t>;:::.i::-:..::4~8~3~·----~ PPk ''· · 4.5" OD feed-through packer 

:-:·:· . 

.. ~::::._ ~,~· 
·:::( 

l.j~::.i 

z r:: .. 0 .,_ _______ --"'\ 

f::: 

a: 
,w 

Tamansk 
Member 

I ) 

::: 1 .,..f .. :m:,..\;;;..-.. a"u.""::u.i""'"'--' ___ 614 • 3 top lead packer, Jolmson 5" x 
11'::~:,:·.illll•i-1---------..... ::~-··.· . .i.:~-6-2-0-,--- .::: 

1 ~~ : ::::~k O~::l WL!lc1· pi£~ 
!~. 90 ' , male thread 4" NP!' on top end 

~ 1----------1 
I
C/) 

::i 
a: Culebra 

Dolomite 
Member 

Unnamed Part 

' 

4" ID Jotmson stainless steel well 
ucreen (20/20 tyJ:-C), 20. 52' J!:i:.;urLlL-d 
~l.75" 00 

2.98', 4" ID SCh 40 Black steel water 
pipe 

n n ..__ ________ 2.375" nut, left hand flilt thread 
~ielded to base plate for landing sub 

.__ _____ ...._ T.O. 6601 

Nute d1ogrom not lo scole L.._.L...;;,;;,;.;;;_;.;.;,::;;.,;....;,..;,....;...;. _____________________ HYDRO GEO CHEM, INC. ---

Figure II.A.3. Configuration of H-2b2 as of 3 May 1984 
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H-3b2 H-3b3 
Top of Casing 
3388.93' a.m.s.l. 

i 
s-672.7'_1_ ..... 

676'-

700'-

Conductor" pipe--l .. ll 
5~ 11 00 casino 

l'i"'---7~•" hole 

1~: -------------------------1 
@ MAGENTA MEMBER 't 

1~~-----------------------4 
I 
!l!l; 

j 
-=.::- 673' 

) 

CUL.ESRA MEMBER 

.... 6961 

,._ ___ 4% •open hole_. ___ __. 

T.D. 72!5 '....i...-...a 

Membel"'s depth taken fl"'om Gamma l09s. 
Not to scale 

I 

....___._ T.D. 730 I 

Top of Casing 
3387.72' a.m.s.l. 

._ ___________________________________________________________ HYD~OGEOCHEM,INe----

Figure II.A.4. Configuration of H-3b2 and H-3b3. 
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3.0 HISTORY OF YELL CONSTRUCTION AND TESTING 

.· 
3.1 H-2bl 

Observation-well H-2bl was drilled and cased in February 1977 by the U.S. 

Geological Survey in cooperation with the U.S. Department of Energy and 

SNL as part of the initial hydrogeologic characterization of the VIPP 

site (Mercer and Orr, 1979). The well was rotary drilled through the 

Magenta dolomite and a 6-5/8-inch casing was set and cemented from 

ground surface to the top of the Culebra Dolomite Member of the Rustler 

Formation, about 70 feet below the base of the Magenta. H-2bl was 

drilled with air-mist for circulation and cuttings removal. The borehole 

was filled with a "mud gel" before setting the casing (Mercer and Orr, 

1979). After coi:·ing and test~ng the Culebra interval, a retrievable 

bridge plug was set above the Culebra interval and the Magenta interval 

was shot perforated and tested by bailing. After the initial 

construction-and-tE~sting period, a PIP was installed in H-2bl and the 

well was used to monitor Magenta and Culebra water levels. The PIP 

separating the CulE!bra and Magenta had to be removed and replaced several 

times in 1987 and l.988 because of leaks and other technical problems. In 

April 1989, the PII' was replaced with a retrievable bridge plug set below 

the Magenta interval and H-2bl was converted to a Magenta monitoring well 

for hydrologic test:ing and water-quality sampling. 

,, 

A Baker Service Tools. 4-1/4-inch PIP was set on 2-3/8-inch tubing above 

the Magenta interval on April 20, 1989 (Calendar Day 110) to minimize 

wellbore volume and reduce test-zone volume. Testing was performed in 

the 2-3/8-inch tubi.ng with a BASK! 1-1/2-inch inflatable minipacker. The 

configuration of H-2bl at the beginning of the testing period is shown on 

Figure 3.1. After testing, the PIP was removed from H-2bl and the well 

was returned to service as a Magenta observation well on July 13, 1989 

(Calendar Day 193). 
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3.2 H-3bl 

Observation-well H-3bl (originally called H-3) was drilled and cased in 

July and August 1976 by the U.S. Gec>logical Survey in cooperation with 

the U.S. Department of Energy timd SNL as part of the initial 

hydrogeologic characterizatio~ of thei YIPP site (Mercer and Orr, 1979). 

The well was rotary drilled into the upper Salado Formation to a total 

depth of 894 feet .BGS. After drilling to 600 feet BGS, a PIP was set at 

530 feet BGS and the water-level rise in the PIP's 2-3/8-inch tubing due 

to inflows over the isolated interval, 530 to 600 feet .BGS, was measured. 

This interval includes the Magenta· dolomite. After reaching total depth, 

drill-ste~ tests were conducted on the Rustler/Salado contact zone (800 

to 868 feet BGS), the Rustler "salt·· residue zone" in the unnamed lower 

member (703 to 780 feet BGS), the interval from 672 to 703 feet BGS, 

which includes most of the Culebra dolomite, and the interval from 558 to 

605 feet BGS, which includes the Mage1:ita dolomite. The drill-stem tests 

were conducted using an inflatable dc:>uble-packer test tool (Mercer and 

Orr, 1979). · ·H-3bl was drilled with .air-mist as the drilling fluid and 

the borehole was reamed and fillcad with brine before conducting 

commercial geophysical logs and setting and cementing a 6-5/8-inch casing 

to a total depth of 891. feet BGS (Mercier and Orr, 1979). 

In 1977, the Rustler/Salado contact anid the Culebra dolomite intervals in 

H-3bl, in that order, were each shot perforated, isolated, and bailed. 

The Culebra interval. was also geophysically logged. After perforating 

and testing the Culebra interval, a retrievable PIP was set above the 

Culebra interval, and the Magenta i.nterval was shot perforated, and 

tested by bailing. After testing the Magenta, tubing was reattached to 

the PIP and H-3bl was used to monitor Magenta and Culebra water levels 

from 1977 to 1987. In 1987, the PH> was replaced with a retrievable 

bridge plug set below the Magenta intE!rval and H-3bl was converted to a 

Magenta monitoring well for water-lcavel monitoring and water-quality 

sampling. 
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A Baker Service Tools 4-1/4-inch PIP was set on 2-3/8-inch tubing above 

the Magenta interval on July 14, 1989 (Calendar·'·Day 195) to minimize 
~ ·-

wel~bore volume and reduce test-zone volume. Testing was performed in 

the 2-3/8-inch tubing with a BASKI 1-1/2-inch iilfl.atable lllinipacker. The 
- ~ . . 

configuration of H-3bl at the beginning of the testing period is shown on 

Figure 3. 2. After testing, the PIP in H-3bl was removed and the well was 

returned to service as a Magenta observation well. 

3.3 H-3d 

Well H-3d was drilled in April 1987 to provide additional bydrologic 

inf omation on the Dewey Lake Red Beds and Forty-niner claystone in the 

area south of the center of the WIPP site. _H-3d was drilled to a depth 

of approximately 555 feet BGS in the lower part of the Forty-niner Member 

of the Rustler Fo·cmation using brine as a drilling fluid. After drill

ing, an air compressor was used to evacuate the borehole fluid on three 

separate occasiom;. A Baker Service Tools 5-5/8-inch PIP was installed 

from 515 to 518 feet BGS in the upper anhydrite of the Forty-niner 

Member. In addition, 3/4-inch plastic ·tubing was installed in the 

annulus of H-3d fior water-level-sounder access. The well has been used 

as an observation well to mon~tor the water levels in the Forty-niner and 

the Dewey Lake Red. Beds as reported in Stensrud and others (1988a, 1988b, 

and Part F of this Hydrologic Data Report). The configuration of H-3d at 
1 ' the beginning of the testing period is shown on Figure 3.3. 

4.0 TESTING RESULTS 

4.1 Fluid-Pressure Responses to Slug and Pulse Testing 

4.1.1 H-2bl Slu,g and Pulse Testing 

One slug-withdrawal test and one pulse-injection, slug-injection test 

sequence were performed on the Magenta dolomite interval in H-2bl from 
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April 25 through July 31, 1989 (Galenda~ days 115 to 212}. In both 

test sequences. the amount of ove1~- or underpressure was approximately 

80 psig. Figure 4.1 is a time-·v·ersus-pressure sequence plot of the 

initial buildup period and the: slug-withdrawal and pulse tests 

performed at H-2bl. The first pressure-buildup period shown on the 

plot is the recovery resporise to 1:he shutting. in of the test interval 

with the minipacker. The first at:t:empt to shut in the formation failed 

because of a leaking minipackel~. A replacement minipacker was 

installed about 6 hours later. !~igure 4. 2 shows the results of the 

slug-injection test in H-2bl. The progress of this test was monitored 

by measuring water levels in H-2'bl with the Solinst electric water

level 'sounder (Section 2. 4} after deflating and removing the 

minipacker. Tabulated data for the slug and pulse tests at H-2bl are 

presented in. Tables D2.l and D2.2, Appendix D2.0. 

4.1.2 H-3bl Slug and Pulse Testing 

A pulse-withdrawal, slug-withdrawal test sequence in H-3bl was followed 

by a slug-injection test on the perforated Magenta dolomite interval in 

H-3bl from July 17 to August 4, 19~~9 (Calendar Days 198 to 216}. The 

tests were conducted.' with under- a.nd overpressures of about 90 psig. 

Figure 4. 3 is a time-versus-pre:ssure sequence plot of the tests 

perfomed in H-3bl. The initial fluid-pressure recovery shown on the 

plot is the recovery response t~ the shutting in of the test interval 

with the mini packer. Figure 4 .. :3 shows that the formation fluid 

pressure returned to pretest or near-pretest pressures in approximately 

one day. Tabulated data for the pulse and slug testing at H-3bl are 

presented in Table D2.3, Appendix D2.0. 

4.1.3 H-3d Pulse and Slug Testing 

A pulse-withdrawal, slug-withdrawal test sequence of the Forty-niner 

claystone was conducted in H-3d from June 21 to August 15, 1989 



ff 

(Calendar Days 172 to 227). A pulse-injection test was also attempted, 

but the results indicate that the minipacker ma!-. have moved during 

rei~flation, causing the test to recover too fast. . The pulse-injection 
• 

test is therefore not considered a valid test. After the attempted 
·.' 

pulse-injection test, the minipacker was deflated and removed from the 
l$ 

well ~n July 7, 1989 (Calen~r Day_ 18~). The borehole was bailed to a 

depth of 459 feet below the top of the tubing and the ·minipacker was 

reinstalled a.:d set on July 7, 1989 (Calendar Day 188). However, the 

transducer installed with_ the minipacker ·failed and th~ assembly was 

removed to replace the transducer. The minipacker was reinstalled on 

July 13, 1989 (Calendar Day 194). The withdrawal tests were chosen for 

the Forty-niner. 'because of the anticipated low permeability of the 

claystone, and because the injection of non-formation water into the 

unit was not considered desirable. The tests were conducted with 

underpressures of about 90 psig. Figure 4.4 is a time-versus-pressure 

sequence plot of t:he pulse tests performed in H-3d. The initial fluid

pressure recovery shown on the plot is the recovery response to the 

shutting in of the test interval with the minipacker. Figure 4.5 shows 

the results of die slug-withdrawal test. Because of the low 

permeability of the Forty-niner, the slug~withdrawal-test recovery was 

measured with a Solinst electric water-level sounder as described in 

Section 2.4. Fi.gure 4.4 shows that the formation fluid-pressure 

recovery to pretest or near-pretest pressures was much faster for the 

pulse-withdrawal t:est than for the slug-withdrawal test (Figure 4.5). 

Tabulated data for ~e pulse and slug testing at H-3d are presented in 

Tables 02.4 and D2.5, Appendix D2.0. 

4.2 Water-Quality D.ata 

Water-quality measurements of electrolytic conductivity, specific 

gravity, and water temperature were made on fluid removed from H-2bl, 

H-3bl, and H-3d during bailing. Tabulated water-quality data are 

provided in Table D3.l, Appendix D3.0. 
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4.3 Barometric-Pressure Data 

Figure 4. 6 is a plot of barometric pressure versus time during the 

testing operations at H-2bl, H-3bl, and H-3d. The data were recorded by 

the DAS at the H-2 and H-3 hydro1>ads and are considered to represent 

barometric-pressure fluctuations •affecting the YIPP site during the 

testing period. ·Tables D2.l and D2.3, Appendix D2.0, include the 

tabulated barometric-pressure data along with the fluid-presstire data 

collected by the DAS. 
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·Winch 

10-3/4-lnch Conductor Pipe ___ ,... 
0-33 feet <BGSJ 

6-5/8-lnch Casing ____ ....,.. 
5.921-lnch l.D. 24 lb/ft 
0-609 feet <BGSJ 

Perforated Casing 
510-538 feet <BGSJ 

515 feet <BGSJ ......... -..--........ ----.~ 

MAGENTA DOLOMITE 

540 feet <BGSJ -'---.J.--'-~ 

H-2b1 Top of Casing 
3378.46 feet amsl 

DAS 
Trailer 

Ground Surf ace 
3377.62 feet amsl 

...... ....----__,;--------~ 

Teat-Interval Tranaducer. 
Druck Number 112743 
<0-250 psiJ 474.35 feet <BTCJ 

Baski 1-112-inch Sliding-End Packer 
Top of Element 475.89 feet <BTCJ 
Bottom of Element 477 .64 feet (BTCJ 

Annulus Transducer. 
Druck Number 103817 
(0-250 psiJ 4 78. 72 feet <BTCJ 

/~""t=f---.Baker Service Tools 4-114-inch PIP 
Top of Element 483.02 feet <BTCJ 
Bottom of Element 487 .52 feet <BTCJ 

~~~~l--- 5-318-inch Baker Service Tools 
Retrievable Bridge Plug 
565-568 feet (BTCJ 

642 feet <BGS:I -'--~--.J.-"""""f 
'---~---4-3/4-inch Open Hole 

Total Depth 661 feet <BGSJ 

Note: 

BGS - Below Ground Surface 

BTC • Below Top of Casing 

er- by ABW Oalil 8/25/89 

Qaecil8d by G.S. om 8/25/89 

Reviaiona G.S. Datil 10/24/89 

H09700R890D 8/25/89 

I Nrt.R!\ Technologies 

Configuration of H-2b1 for Pulse and Slug Testing 
of the Magenta Dolomite 

Figure 3.1 
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Casing Perforation 
564-592 feet <BGSl 

Top of Casing 
3390.et4 fee~ amsl 

OAS Ground Surf ace 
Trailer 3389.42 feet amal 

Test-Interval Transducer. 
Druck Number 240779 
(0-300 psi> 529.00 feet CBTCl 

1-112-inch Baskl Sliding-End Packer 
Top. of Element 530.50 feet <BTCl 
Bottom of Element 532.30 feet <BTCl 

n..11a---Annulus Transducer. 
Druck Number 103817 
C0-250 pslJ 545.92 feet CBTCl 

'/<JJr..;~-- 4-1/ 4-inch Baker Service Tools PIP 
Top of Element 550.22 feet <BTCl 
Bottom of Element 554.72 feet <BTC> 

560 feet CBGSJ-.r-~r---,--r-:1!~ 

MAGENTA DOLOMITE 

584 feet <BGSl-....__..___..,__""""" 

Casing Perforations 
675-703 feet <BGSl 

~AJ;.r---Baker Service -Tools 4-5/8-inch 
Retrievable Bridge Plug 
Top of lug Nlpple 604.22 feet <BTCJ 

670 feet CBGSJ-r-.,.------.,~ 

Note: 

Casing Perforations 
·813-837 feet CBGSJ 

(Rustler /Salado Contact> 

'.Al~---4-5/8-inch L.vnes 
Retrievable Bridge Plug 
795 feet (BGSJ 

~-·.~:-.· .. -~ '.: --- --864 feet CBGSJ 
-s::.:.:: .. =:::: :: - - - -- 891 feet CBGSJ 
;-._.:::,;;~.:;:·;:; · · Cement BGS • Below Ground Surface 

BTC ·Below Top of Casing Total Depth 894 feet CBGSJ 

Ora- by ABW Oat. 8/25/89 

OiecMd by G.S. Oat. 8/25/89 

ReYi9iona G.S. Oat. 10/24/89 

H09700R890D 8/25/89 

I Nrt.R!\ Technologies 

Configuration of H-3b1 for Pulse and Slug Testing 
of the Magenta Dolomite 

Figure 3.2 
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Winch 

Top of Casing 
3390.01 feet amsl 

DAS 
Trailer 

Ground Elevation 
3388.91 feet AMSL 

19'1Ellf-- 8-5/8-inch Surface Casing 
0-39 feet· ·cBGSJ 

118-inch S.S. Cable ---HlllHI ""ff----2-3/8-inch Tubing 

I ! 

Note: 

3/4-inch PVC Tubing ----tlHI 

-4 20 feet <BTCl, 
DEWEY -LAKE ','-

RED BEDS 

508.1 feet CBTCJ--------1 

FORTY-NINER MEMBER 

UPPER FORTY-NINER 

ANHYDRITE 

53 7. 1 feet CB TCJ -------------------_-_-4 ------------
FORTY-NINER CLAYSTONE: 

547.1 feet CBTCJ --------=---------------
LOWER FORTY-NINER 

ANHYDRITE 

~---7-:-7/8-inch Rotary-Drilled 
Uncased Borehole 

~H---Test-lnterval Tlansducer. 
Druck Number 112743 
C0-250 psi) 512.00 feet CBTCJ 

~H----1-112-inch Baski Sliding-End Packer 
Top of Element 513.50 feet CBTCJ 
Bottom of Element 515.25 feet CBTCJ 

~r,t---- Baker Service Tools 5-5/8-inch PIP 
Top of Bement 516. 7 feet CBTCl 
Bottom of Element 519.08 feet <BTCl 

-------------------------------------------------------------------------------------------------

BGS • Below Ground Surface 
BTC - Below Top of Casing 

Tot~I Depth 555.0 feet CBTCJ 

Drawn by ASW Oat. 8/25/89 

0**8cl by G.S. Oat. 8/25/89 

Revisions G.S. Data 10/24/89 

H09700R8900 8/25/89 

I Nr~ Technologies 

Configuration of H-3d for Pulse and Slug Testing 

of the Forty-Niner 

Figure 3.3 
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Appendix B 

Compiled Information for SWMU 001 d (H-5/P-21) 

Results for Hydrologic Tests and Water-Chemistry Analyses, Wells H-5a, H-5b, 
and H-5c, at the Proposed Waste Isolation Pilot Plant Site, Southeastern New 
Mexico (USGS WRI 82-19), pages 5-8 and Figure 18. 

Hole History Data for Borehole P-21 (2 pages). 
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Results for Hydrologic Tests and Water-Chemistry Analyses, Wells H-Sa, H-Sb, 
and H-Sc, at the Proposed Waste Isolation Pilot Plant Site, Southeastern New 

Mexico (USGS WRI 82-19), page·s 5-8 and Figure 18. 
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HYDROLOGIC TESTING 

Shut-in tests and slug tests were used to determine transmissivities and 
estimates of storage coefficients for zones in which H-5A, H-SB, and H-SC are 
completed. The· 1c1cation of the wells is shown in figure 3. These tests were 
chosen because th1! test zones generally yield only small quantities of water 
t:o the wells, less than 0.6 gallon per minute. Both methods primarily are 
restricted to wells that are fully developed and fully penetrate a confined 
aquifer. In addi.tion, the slug test is restricted to wells completed in 
aquifers of low transmissivity. In order to ·perform these tests and obtain ·.·) 
optimum results, special testing procedures were devised. 

Test procedures 

Pretest activities 

Special care was taken iti the drilling program used to complete each 
l:est well. Air, air foam, and brine were used at one time or another as 
drilling and coring fluids (table 1) • Drilling was done in such a way as to 
avoid contaminating or plugging the test zone, so that· optimum test results 
would be possible. 

In order to test the different zones above the repository level, three 
wells were drilled. Each was completed in a different test zone; Well H-5A 
in the Magenta Dolomite Member of. the Rustler Formation, Well H-SB in the 
Culebra Dolomite Member of the Rustler Formation, and well H-SC in the 
Rustler Formation-Salado Formation contact zone. Each well was drilled to a 
point above the t:es t zone, cased, and the ··casing cemented up to the land 
surface. The test zone was then cored. 

Upon completi.on of a well, brine was used to flush the well and then 
compressed air was used to remove the brine from the well. This action was 
designed to develop the cored interval as well as guard against any plugging 
or contamination that might occur. Water levels were monitored until the 
hydrologic testing began to assure that equilibrium. had been reached. 
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Table I~ Construction and testing chronologies of wells H-5A, H-58, and H-5C 

[All measurements adjusted to ground level In feet above 
National Geodetic Vertical Datum of 1929: H-5A, 3,506.2 feet; 
H-58, 3,506.0 feet; H-5C, 3,506.4 feet.] 

wet 1 H-5A -- 1,093 feet from north I lne, 184 feet from east I lne 

05-22-78 

06-13-78 to 06-17-78 

06-19-78 to 06-20-78 

06-21-78 to 12-09-78 

12-09-78 to 12-12-78 

12-13-78 to present (1~181) 

Set surface pipe. 

Spudded and rotary drilled hole with air 
and air foam to 775 feet. Cleaned hole and 
set casing at 774 feet. Cemented casing. 

Drilled out cement and plug, cleaned out 
to 775 feet. Cut core from 775 feet to a total 
depth of 824 feet, using brine. Flushed hole 
with brine and removed brine using compressed 
air. Hole completed. 

Monitored water levels. 

Conducted shut-In tests and slug test. 

Monitored water levels. 

Well H-58 -- 1,007 fee~ from north line, 234 feet from east llne 

05-22-78 

06-05-78 to 06-09-78 

I 06-12-78 tO 06-13-78 

06-14-78 to 12-12-78 

12-12-78 to 12-15-78 

12-16-78 to present c1:·s1> 

Set surface pipe. 

Spudded and rotary drilled hole with air and 
air foam to 882 feet. Cleaned hole and set 
casing at 881 feet. Cemented casing. 

Drll led out cement and plug, cleaned out 
to 882 feet. Cut core from 882 feet to 
a total depth of 925 feet, using brine. 
Flushed hole with brine and removed brine 
using compressed air. Hole completed. 

Monitored water levels. 

Conducted shut-in tests and slug test. 

Monitored water levels. 
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c Table 1. Construction and testing chron~logles of w11tl ls H-5A, H-58, and H-5C - Concluded 

Wei I H-5C -- 1,006 feet from north I lne, 134 feet frcxn east I lne 

05-22-78 

05-23-78 to 05-31-78 

06-02-78 to 06-03-78 

06-04-78 to I 0-03-78 

10-03-78 to 11-07-78 

12-15-78 

12-16-78 to 05-16-79 

05-17-79 to 08-24-79 

08-24-79 to 06-10-80 

06- I 1-80 to present C 1981 > 

Set surface pipe. 

Spuddecll and rotary drl I led hole with air, 
air focim, and brine to 1,025 feet. Obtained 
geoph~'S>lcal logs. Cleaned hole and set casing at 

I ,024 feet. Cemented cas Ing. 

Ori I led out cement and plug, cleaned out 

to I , 026 feet. Cut core fran I ,026 to a 
total depth of 1,076 feet using air and 
brine. Flushed hole with brine and removed 
brine using_ compressed air. Hole completed. 

Monitored water levels. 

Surface-water runoff accidentally drained 
Into wel I. 

Ba 11 ed ho I e dry to evacuate contain I nated 
format I •:>n water. 

Mon I tor11Jd water I eve Is. 

Added c:llosely matched density water to wel I 
In order to set packer. Packer set and 
pressurE' recovery mon ltored untl I static 
pressurE' was reached. 

ConductE~ slug CfloW:.tn) test. 

Mon I ton1d water I eve Is. 
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WELL H-6A 

5-XS-foot cellar 
at S feet 

-In hoe 
to feet 

"' 8.92-lnch I .D. 
stee I cas I n9 
(D-)8 fort) 

........._ Cement 
grout 

7.88-lnch hole 
11.95-lnch 1.0. 
c.1sing to 774 r~r.t 

4.75-Jnch cor(' ht,)(" 

d'epth ____ _.! __ _ 
f<"ct 

WELL H-6B 

LOCATION: 1093 feet from north I ine, 184 feet 
from east 1 lne, section 15, Township 
22 South, Range 31 East, Eddy County, 
Hew Mexico 

ALTITUDE: 3506.2 feet 

DEPTll ORI LLEO: 824 feet 

DATE COMPLETED: June 20, 1976 

llRll LlllG CONTRACTOR: Pennsylvania Dr II I Ing Company, 
Carlsbad, N('w Mexico 

DRILLlllG HETllOO: Ori lled 18-lnch hole using auger 
(5-38 feet). Rotary drilled 7.88-lnch 
hole with air (38-109 feet). changed 

WELL CASlllG RECORD: 

to air foam (109-775 feet). Cut 4.75-
lnch core using brine (775-824 feet). 

8.92-inch Inside diameter steel cas1ng 
(D-38 feet). 4.95-lnch inside diameter 
steel casln~ (0-774 feet). 

t. -- 5-XS-foot Cf'l IOJr 
! at 5 feet 

10-int..h hol" 
(5-38 r~~ 

"'-0.92-lnch I .D. 
steel casinq 

..__Cement 

9rout 
].88-inch hnlC" 
lt.95-inch 1.0. 
c.l-;inri t11 $\Rt f rf'l 

LOCATIOH: 1007 feet from north 1 lne, 234 feet 
from east I lne. section 15. Township 
22 South, Range 31 East, Eddy County, 
llew Mexico 

ALTITUDE: 3506.o feet 

DEPTH DRILLED: - 925 feet 

DAT[ COHPL ETEO: June 13, 1978 

•• l_l.lt I l LI NC COUT~ACTOR: Pennsylvania Drilling Company, Carlsbad, 
llew Hexlco 

11.]5-inch cnrc hole

___ Total depth __j_ __ 
925 feet 

WELL H-6C 

II :JI/I 

DRILLING HETllOO: Drilled 18-Jnch hole using auger 
(5-38 feet). Rotary drilled 7.88-lnch 
hole with air (38-148 feet),changed to 
air foam (148-882 feet). Cut 4.75-lnch 
core using brine (S82-925 feet). 

l-1[1 l CASIUC RECORD: -8.92-lnch Inside diameter steel casing 
(0-38 feet). 11.95-lnch Inside dlam~t.r 
st("rl cnsin9 (0-1381 fert). 

'5-XS-foot cel 1.1r 
~· '-._ at 5 reet 

18-inch hole 
UmL 

: '-8.92-inch 1.a. 
steel caslnri 
(0-38 r~ct) 

7.88-lnch hc>le 
4.95-lnch I .D. 
c.HltHl t., 10211 feet 

LOCATION: 

ALTITUDE: 

DEPTH OR I LLED: 

MTE COMPLETED: 

~ ... , .. ,:;~ . 
1006 feet from north ltne, 1311 feet··~_:·'," 
from east line, section 15, Township 
22 South, Range )1 East. Eddy County, 
New Mexico 

3506.4 feet 

ID76 reet 

June 3, 1978 -.._, '"-.. Cemcn t 

Qf<>Ut 
fH\ILLINC CONTRACTOR: Pennsylvania Orllllng Company, CarlsbCld, 

Hew Mexico 

11.?S-lnch c..11r•• 111.I•· 

To tu 1 dcpl h l 
M7f. r f"f•t 

llnlLLlllG MfTllOO: Ori lled 18-inch hole using auger 
(5-38 feet). Rotary drilled 7.88-lnch 
hole with air (30-225 feet), changed to 
air roam (225-1025 feet). Cut li.75-inch 
core using brine (1025-101'8 feet), 
changed to air (1048-1076). 

IJfU rJ\~.IUG R(rrHW: 8.92-inch inside diameter steel casing 
{0-38 feet). 1s.9S-inch insidl" di~metr-r 
str.-.1 c,,'i.in"l (0-10211 frl'f). 

Figure 18.--Construction det~il of well• H-~~. H-58, and H-SC. 
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Hole History Data for Borehol~3 P-21 (2 pages). 



FENIX & SCISSON, INC. 

HOLE HISTORY DATA l 
APPROVED: ....................................................... ~ 

HOLE No.: ERDA P-21 W, O. No.: 1.0. No.: 

1-----------------------------------+---------------------~--------------'------------------------------------i 
.....,u_sE_R_= ________ s_a_n_d_i_a __ La __ b __________ -+_T_Y_P_E_H_o_L_E_' __ E_xp......:..1 __ o_r_a_t __ o~.Y/Potash Evaluation 

LOCATION: New Mexico COUNTY: Eddv AREA: Los Medanos ____________________________________ .._ ______________ .._ ______ , _____________ -+---------=~--..,;_~c;.;...---------------1 
SURFACE COOROINA TES: 852' FNL~ 150' FEL. Sec. 15. T22S. R31E GROUNOELEVATION: 3510.2' 

RIG ON LOCATION· SPUDDED: 10-15-76 Plugged: 10~27-76 1-----------------------------------.._ _______________________ , ____________ _.. ____ .:.;::;..... __________________________ -i 
CIRCULATING MEDIA: Air foam to 525', salt base mud t1::> 1915'. 

No. of COMPRESSORS & SIZE: · I 
BOP.E HOLE RECORD 1C:ASING RECORD 

FROM TO SIZE I. D. WT.IFT. WALL GRADE CPL'.G FROM TO CU. FT. CMT. 

-
O' 23' 8-3/4" 6-5/8" ca· D.) Used O' 23' None 

23' 1105
1 

5-7/8" 4" HW O' 1105' None -
1105' 1510~ 3-15/16" -

-
1510' 1915 3-15/16" 

TOTAL DEPTH: 1915' I MANDREL DEPTH PLUGS: Plugged to surface w/425 ft3 

JUNK: 

1-----------------------------------------------------------·--------.---------------------..-------------------; I SURVEYS PAGE: I CORING PAGE: .LOGGING DAT A: Pa12:e 1 

'OM HOLE COOROINA TES: ... 
NON.OPt.RATIONAL TIME OPERA TIOMAL DELAY TIME 

Mo,,. Rig up & down __ cloys Equiram-r Repair 0.16 doys 

REFERENCE: 

WORK•NG TIME 

Drilling T·me 3.96 doys --1-----------------------------------+----------------------·-·-------------+----------------------------------; __ doys Trip Time 0.50 doys 2.50 cloys Cav'ng Secured w/o Crew 
1--------.....---="-="'-------------------+-----------------------·-------------+-----------------------------------; __ cloys Single Shot Survey T me --- doys Bail & Run Mandrel -. __ cloys Lost Circ. 

1-------------------------..;,_ ________ +-----------------------·-------------+-----------------------------------; 
Logging 0. 29 cloys Fishing 0.10 doys -- doy• 

__ cloys Toto I 4.46 days --__ cloys W. O. Equipment Survey 

0.25 days Total Suspended Time -- days 

0.17 days Non-0p81'ational T.me 6.16 days --

.-----------------------------------+--------------------------,,,.--::-::-----+-----------------------------------; 
Cvsing Run & Pull O. 58 doys Haul & Mix Mud 

t----------------------------------·--+-----------------------------------..... ----------------------------------~ 
-- cloys W. 0. Loggers 

t-----------------------------------+-_;_,:_;,__:~~.::.=...::::.... ............... ______________ +-----------------------------------; 
Cement 

___ days Operational Delay T•me 1.19 days --2.52 cloys 

t-------------------·----------------+-----------------------------------+-----------------------------------~ 
Coring 

__ days Working Tome 4.46 doys --Plug Back O. 27 dots 

t-----------------------------------1--------------------------------------+---------------------------------""""""4 TOTAL 6 .16 days TOTAL 1.19 days TOTAL ELAPSED TIME 11. 81 days 

t-----------------------------------"'---------------------~-------------.6..o----------------------------------1 REMARKS: Casing pulled. t----------=;.;:;.;=:~.J;..;:;.;:;.;::..::.::..: ................ ________________________ __;, __________________________________________ ---t 

t-------------------------------------------------------·---------------------------------~-----------t 
// -"'~ 

t-----------------------------------------~3~6~2:.::.5._ Boyles Bros. 
:a . 

. !il!:_ days 

__ doy• 
------ ··---------------------------------+-----·-------------------------------------------i 

1 __ doys 

'----------------------------------------------'--------------------------------------~----



10-15-76 

10-16-76 

10-17-76 

10-18-76 

10-19-76 

ERDA P-21 
HOLE HISTORY 

Moved in Boyles Bros. rig #3625 and rigged up. Drilled 8-3/4" hole 
from O' to 23' with air foam. Set 6-5/8" O.D. used casing at 23', 
not cemented. Drilled 5-7/8" hole from 23' to 270'. 

Drilled 5-7/8" hole from 270' to 450'. 

Drilled 5-7/8" hole from 450' to 505' and stuck rods. Worked rods 
free and drilled from 505' to 525'. Surface· casing dropped 6'. 
Pulled out of hole and secured rig at 1200 hours. 

Rig secured to 0800 hours. Mixed up salt base mud. ·Drilled 5-7/8" 
hole from 525' to 750'. 

Rig secured to 0800.hours. Drilled 5-7/8" hole from 750' to 855'. 
Pulled out of hole. 

10-20-76 Changed· out bit and ran in hole. Drilled 5-7 /8" hole from 85.f' to 
1105'. Pulled out of hole and starte·d running casing. 

10-21-76" Completed running 4~" O.D., HW casing and set at 1105', not cemented. 

10-22-76 

10-23-76 

10-24-76 

10-25-76 

10-26-76 

10-27-76 

!ype Log 

USGS LOGS 

Gamma 
Gamma-Gamma 
Neutron 

Made up 3-15/16" drilling assembly and ran in hole. Drilled from 
1105' to 1300'. Pulled surface casing. 

Drilled 3-15/16" hole from 1300' to 1510'. Pulled out of hole and 
made up 3-15/16" coring assembly. Cored from 1510' to 1540'. 

Cored from 1540' to 1720'. 

Rig secured. 

Rig secured to 0800 hours. Cored from 1720' to 1855'. 

Cored from 1855' to 1915'. Pulled out of hole. Waited on logging 
unit. Ran USGS logs. 

Compl,eted logging. Pulled and recovered casing. Plugged back hole 
from 1915' using Halliburton with 500 gallons of mud flush ahead of 
295 sacks (425 ft3) of 50% Class "C" cement, 50% Pozmix "A", 2% gel 
and 19.4/f per sack of salt. Circulated 20 sacks (29 f slurry 
to surface. Set 1 joint of 3!2" O.D. casing in th s9.{t ~m t and 
cut off l' above ground level for a hole marker. Ho~e~ JI';~gg 

Date 

10-26-76 
10-26-76 
10-26-76 

Run 
No. 

LOG INDEX 

Depth 
Driller 

Depth 
Logger 

j~·=~~J!. :;;, 
fl"• i!C~? ~s 
~ ·~ ~ 

Logged 
From -

2' 
12' 

O' 

To 

1918' 
1916' 
1916' 
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Appendix C 

Compiled Information for SWMU 001 e (H-6/P-13) 

Results for Hydrologic Tests and Water-Chemistry Analyses, Wells H-6a, H-6b, 
and H-6c, at the Proposed Waste Isolation Pilot Plant Site, Southeastern New 
Mexico (USGS WRI 82-8), pages 6-9 and Figure 13. 

Hole History Data for Borehole P-13 (2 pages). 
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Results for Hydrologic Tests and Water-Chemistry Analyses, Wells H-6a, H-6b, 
and H-6c, at the Proposed Waste Isolation Pillot Plant Site, Southeastern New 

Mexico (USGS WRI 82-8), pages 6-9 and Figure 13. 
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HYDROLOGIC TESTING 

Shut-in tests and slug tests were used to determine transmi::.si vi ties 
and estimates of storsge coefficients of the zones in lihich wells H-6A and 
H-6C are completed. The locations of the wells are shown in figure 3. 
These tests were chosen because the test zones generally yield only small 
quantities of water to the wells (less than 0.5 gallon per minute). Both 
methods are primarily restricted to wells that are fully developed and fully 
penetrate a confined aquife.r. In addition, the slug test is restricted to 
wells completed in aquifers of low transmissivi ty. In order to perform 
these tests and obtain optimum results, special testing procedures were 
devised. 

Yell H-6B, completed in the ('ulebra Dolomite Member of th~ Rustler 
Formation, produced sufficient quantities. of water to render shut-in and 
slug tests ineffective in the determination of transmissi vi ty and storage 
coefficient values. Therefore, Sandia National Laboratories contracted Geo
hydrology Associates, 

0

Inc., Albuquerque, New Mexico, to conduct conventional 
pumping and recovery tef!ts on well H-6B and to ascertain a t ransmissi vi ty 
value for the test zone. The results of the conventional pumpi:ig and recov
ery tests are ghren in this report. 

Test prccedures 

Pretest activities 

Special care~ was taken in the drilling program used to complete each 
test well. Air, air foam, and brine were used at one time or another as 
drilling and coring fluids (table 1). Drillin~ was done in sucl. a way as to 
avoid contaminating or plugging the test zone, so that optimwc test results 
would be possible. 

In order to test the different zones above the repository level, three 
·4ells were drilled. Each well wa'3 completed in a different tes"; zone: well 
H-6A in the Magenta Dolomite Member of the Rustler Formation, well H-6B in 
the Culebra Dolol!Li te Member of the Rustlar Formation, and well H-6C in the 
Rustler FoI"l!1ation-Salado Formation contact zone. Each well was drilled to a 
point above the test zone, cased, and the casing cemented up to the land 
surface. '.:'he test zone was then cored. 

Upon completion of a well, brine was used to flush the well, and then 
compressed air was used to remove the brine from the well. Th]s action was 
designed to devefop the cored interval as well as guard against any plugging 
or contamination that might occur. Water levels were monitored until hydro
logic testing beg:an to assure that equilibrium had been reached. 
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SITE BOUNDARY, 

32025• __ .... 10_3_0_50 __ • ______ .,_ ____ ~__..,._..,....~ -'~0-3_0_4_5_· ____ __, 

---
T. 

t--1-t~+-~ .... ~~::::..l..__.._ ____ +------+-----1------4 22 

\ 

• 

\ 
\ 

' \ 

/t-+~---t.----t~~o1o--~ ..... 

s. 

T • 
23 

32°2o'..._..__._ __ ..__ ____ .__ ____ ..._ ____ .._ _____ • __ ........., __ .__ __ __, 

I R.30 E. R. 31 E. \ 0 2 MILES J,... __ _._ .... , --........ 
I u 2 3 KILOMETERS 
I \ 

/ SECTION 18 \ 

I ', I TOWNSHIP 22 SOUTH, RANGE 31 EAST \ 

12 7 

13 19 

322 feet 

375 feet 

WELL H-68 

~ • - -• .! 
ii 
N 

-• • -., 
CD 
N 

' 7 8 

18 17 

Figure ].--Location of wells H-6A, H-6B, and H-6C within the 

proposed site boundary. 
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Table 1. Construction and testin~ 
chronologies of wells H-6A, H-6B, ~nd H-6C 

(iri. section 18, Township 22 South, RAnge 31 East) 

_ [All measurements adjusted to ground level in feet above National Geodetic 
\Vertical Datum of 1929: H-6A, 3,347.3 feet; H-6B, 3,347.6 feet; H-6C, 
_3,347.9 feet.] 
~ 

Well H-6A 284 feet from north section line, 275 feet from west section 
line 

06-19-78 

07-06-78 to 07-07-78 

07-10-78 to 07-11-78 

07-12-78 tc 12·-15-78 

12-16-78 to 12··l8-78 

12-19-78 to prE!sent 
(1982) 

Set surface pipe. 

Spudded and rotary ·drilled hole with air to 475 
feet. Cleaned hole and set casing at 474.5 feet. 
Cemented ca&ing. 

Drilled out cement and plug, cleaned out to 475 feet 
using air foam. Cut core from 475 feet to a total 
depth of 525 feet using freshwater. Flushed hole 
with brine and removed brine using compressed air. 
Hole completed. 

Monitored water levels. 

Conducted shut-in and slug tests. 

Monitored water levels. 

196 feet from north section line, 322 feet from west section 

06-19-78 

· 06-27-78 to 06-29-78 

07-01-78 

07-05-78 

07-06-78 to 12-18-78 

Set surface pipe. 

Spudded and rotary drilled hole with air and air 
foam to 592 feet. Cleaned hole and set casing at 
590 feet. Cemented casing. 

Drilled out cement a~d plug, cleaned out to 592 feet 
using air foam. 

Cut core from 592 feet to a total depth of 640 feet 
using freshwater. Flushed hole with brine and re
moved brine using co~pressed air. Hole completed. 

Monitored water levels. 
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Table 1. Constru·::tion and testing chronologies 
of wells H-6A, H-6B, and H-6C -· Concluded 

12-19-78 

12-20-78 to 09-17-79 

09-18-79 to 09-25-79 

09-26-79 to present 
(1982) 

Attempted to conduct :shut-in and slug tests; test 
results insufficient. 

Monitored water levels. 

Pumping and recovery tests conducted by Geohydrology 
Associates, Inc. 

~onitored water levels. 

Well H-6C -- 281 feet from north section line, 375 feet from west section 
line 

06-19-78 

06-20-78 to 06-23-78 

06-26-78 

06-27-78 to 03-20-79 

03-21-79 to 04-09-79 

04-10-79 to present 
{1982) 

Set surface pipe. 

Spudded and rotary dri.lled hole with a:.r and air 
foam to 700 feet. Cleaned hole and obtainl!d geophys
ical logs. Set casing i!lt 699 ieet and cemented in 
place. 

Drilled out cement and Jl'lug to 699 feet and cleaned 
out to 700 feet uning air foam. Cut cor,~ from 700 
feet to a total depth of 741 feet us:.ng brine. 
Flushed hole with brine and removed brine 1ising com
pressed air. Hole comple·ted. 

Monitored water levels. 

Conducte\i shut-in and slug tests. 

Monitored water levels. 
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-. 
&.• .. C' ......... 

,. S•rllci•I • ._,.,. J,. 
G.tune f'o,.....t 10ft • ,._ . 

-u·· I --· -

R\lstl•r 
toot f'O'"'-l i°" 

- ·~. ----·- ·-. ---- .. ~- ... -····--· ...... _ ~---·--·---

WELL H-6." 

•t s '"' <s-1a feet) 

I. 92•inc .. 1.0. 
1otccl c•t.•rw; 
(O-J8 , ... ) 

LOCATIOll: 

ALTITUD[: 

TOTAL HPrH: 

.... ~ ....... , ..... ~ .. 
C..-t DATE C-L[T!D: 
9rout 

7.88-inctt hole 
'· ,5. i"'h 1.0. 

c.slnv to lt7'9.S feet 

+ 
DlllllllG COUTltACTOR: 

DltllLlllG l'ltTHOD: 

4.7S•lnc.ft "'re 11o1., VE.LL-CASING 1£COID: 

~ 

WELL B-6B 

• S I S•foot eel l•r 

:.' at 5 feet 

8.92-inch l.D. 
Heel using 
(O-J8) 

I -inch i.ole
(5•36 , ••• ) 

LOCATIOll: 

91'0:.tl 

7.88-Jnc" ttole 
41.9S•inc._ 1.0. ut.i"9 

to s'° fut 

ALTITUDE: 

TOTAL DEPTH: 

DAU c-..EnD: 

DAILL I NC COllTUCTOR: 

W£LL•CASUll: M:CO!ID: 

284 feet fr0tt ,,.,,,.," 1 lne. 275 fHt 
fro- ~t ""· IKtton IS. Towtts .. i:: 
22 South. '-"t• )1 fo1H • EOd• CC>vtth. 
a.. ... rw&ICQ 

JJ"7.J ·-· 
SJS fe.t 

July 11. 1'76 

Pe11nswl ... ~i• Drilli119 CO"'INftW". 
C•rls~. IMtll ,..••Co 

Orilte'CI tS•inch hole .,,sif'IO "~" 
(5·38 fnc). ktt•rw dri1 ie-: 
7.83 .. i:o..:"" t..,fe wit,, o1ir tJ 4:'5 
feet. ;_., •.75•iftC.h core ~•"1: 
heshiolilotwr (475 ,., S1S fttt l · 

8.92•lnc:P1 1.D. U•ef CH.i~ 
(0-18 f.,.d. 4i.9S•if\Ch 1.:. 
steel co1"1ift9 '°"'"'7•.s '"''· 

1'6 fMt ff'Ol'lll ftOrt.,. I ine. 322 fttt 
hora ~t I 1 .... H-Ction IS,. towns .. iP 
Z2 $outfl,. a.n,e )1 (olH• [ddy CO""h. 
.._,..aico 

••• , s •• ,7! 

Pel'lftsylw.tr>•• Drlll•ftf t°"'°'9"'· 
C..rlslt.M. ,...,. "•••ct'. 

Ori I led 18•incPI hol• u'liPMJ -.,cer 
(S-)8 feortl. !tot•"• 4rflled 7.88• 
Inch hol• whh •ir t]S•<it92 fe-.t), 
~..,cd to •ir to. ... ~4,2·5'2 fe-etJ 
fut il.7S•inctt core "'''"• ,,...,,,.,.,., 
.592•"4 foet) ~ :~ -=-~'-'"~· 

tvhbu Oolonth• 4.7S'"'lnch core hole 

&Z7 -· I 

6.'9.: ·inch l.D. st .. t utt"9 (O
JI ffft). ~-9S·lf11CI\ 1 .. 0. ""'1 
c .. 1..., (0-590) 

--- ___ Tot•I depth --L_ 

12 • 

&And t.urf•'c 

-s-.-,,-,-c-l•_l_O•P"Ki u · ... ~~fil 

59 
Catunr ,o,...tion \: 

: l -· I ~ l• .. 

w .. 
& 

"' " 

.... led• 

!•21--.-
:_~ 490 

"-'Jento1 DolOMitr' _ .. , 
-:s~ ~·1--1--~-----
- lust ler 

ForNtion 

&00--1---~~~~-

5Z7--t----"~ ... :;;.;::·•~·--

S•l.t0o 
Fo,...tion 

I 

640 fccc 

WELL B-6C 

..... 
S I S•foot ccl l•r 

H S feet 
1 •inc" r.ote

(i-JE feet) 

l.92·inch 1.0. 
ucel c••in9 
(0-38 hot! 

LOCATION: 

ALTITUOE: 

TOlAL D£'1N: 

DATE COft•L£TCD: 

211 fHt fron nortfl 1 lne. 375 ffft 
frOl'I ~t "In•. secttOft 18. Town"Shic-
22 Sout ... lt.ent• 11 l•n. £ddY '°""'"· 
Slew' "••ico 

JJ47.9 '"' 

1•1 feet 

June 26. 1978 

7.88•if1Ch hole DRILLll" ConTIACTOI: Peftftnl•o1ni• Drl11i"'9 Cc.llN.,.. .. 
C..rlsltM. llai "~••c..l •.9!>--hW:h 1.0. USift9 

to 69' Ht 
DllLLI°' IO£THOD: Ori I led •f• Inc" tio•• ut.i"9 •vce-r (5 .. 

)8 fMt). lot.,.., dril lf'd 7.66•inch 
tiole with air ()8·5-~ •ect).C,.."9f'e° 
to •Ir fNft (S08•7.» fHt). Cut 
'·75-incfl core us9f'IQ •ri~ '700· 
721 fHt). ChanON to •ir for" (721• 
1~• , .. ., 

WELL-CASING aECOlltO: 8.92•irteh l.D. u ... 1 c.o1~inQ (O-JS 
ffft). lt.;15-lrich 1.0. Httl CHi~ 
(0-699 .... , 

Figure 1).·-Constructlon detail of wells H-6A, H•6B, and H·6C. 

32 

/ 
-----

' I ,, 
i ,. 

1 

\ 



DOE/WIPP 97-2220a 

Hole History Data for Borehole P-13 (2 pages). 



FENIX & SCISSC>N, INC. 

HOLE HISTOR'I' DAT A 
6-30-77 APPROVED: __ .................................................. ~ 

fl"(JLE No.: ERDA P-13 W. O. No.: j 1.D. No.: 

-
USER: Sandia Lab TYPE HOLE: Exp1orat~ry/Potash Evaluation 
LOCATION: ~ew Merl.co COUNTY: Eddy AREA: Los Medanos -
SURFACE COORDINATES: 125' FNL, 116' FWL, Sec. 18, T22S, R31E GROUND ELEVATION: 3345.4' 
RIG ON LOCATION· SPUDDED: 9-17-76 Plugged: 9-24-76 
CIRCULATING MEDIA: Mud to 18', air foam to 785'. brine to 1220' z salt base mud to 15 76'. 
No. of COMPRESSORS & SIZE: I 

BOP.E. HOLE "RECORD CASING RECORD 

FROM TO SJZE' I. D. WT.IFT. WALL GRADE CPL'G FROM TO CU. FT. CMT. 

-
O' 18' 8-3/4" 6-5/8" (O .D.) Used O' 18' None -

18' 785' 5-7/8" 4" 
. 

HW O' 785' None 
-

·785' 1220' 3-15/16" 

1220' 1576' 3-15/16" 
TOTAL DEPTH: 1576' I MANDREL DEPTH PLUGS: Plugged to surface w/338 ft3 

JUNK: 

LOGGING DATA: Pa2e 1. I SURVEYS PAGE: I CORING PAGE: 
-r•"-· -

. rQM HOLE COORDINATES: ~ REFERENCE: .. -
NOH-OPt.RATIOHAL. TIME OPERATIONAL DELAY TIME WORK•HG TIME 

Mo•e Rig up & down -- d..,,. Equipment Repair 0.83 days Drilling T·me 1. 71 days 

-
Secured w/o Crew 0.33 dcays Cav·ng __ days Trip Time 0.33 doys 

Bai I & Run Mandrel __ dorira Lost Circ. __ days Single Shot Survey T me .......... days 

-
Lo1111ing O. 21 dopa Fishing __ days -- doys 

- 2.04 Survey __ .. ..,,. W. O. Equipment 0.04 days Total -- days 

Cosing Run & Pull 0.42 daps Haul & Mix Mud 0.33 days Total Suspended Time -- days 

-
c ..... nl __ d...,. w.o. Loggers 0.06 days Non•Op ... ational Tome 3.23 -- doys 

Caron; 2. 04 days w.o. Cementers 0.25 d~- Operational Delay T •me 1.51 doys -... - ' 
Plug Back O. 23 days 

,. 
Wor,1ng Tome 2.04 doys --'-do)!• .. . \ 

TOTAL 3. 23 days TOTAL i.51 day~ 'roTALjELAPSED Tli.tE. 6. 78 dgys 
, - ' 

. :. ~ _, 

I REMARKS: Casing nulled. \ 
;j "~~~ ui 

- '...___/ • J 

.. 'i:) - ..... , ....... 

Rig Na. Name Type 

-
r- 3526 Boyles Bros. Failing 2000 6 • 7 8 days 

__ doys 

-
__ days 

-- days 
-

-- day• 
-- - -

-- dov 1. 



9-17-76 

9r 18-76 

9-19-76 

9-20-76 

9-21-76 

9-22-76 

ERDA P-13 
HOLE HISTORY 

·'"""'·· Moved in Boyles Bros. rig #3526 and rigged up. Drilled 8003/4" hole ,..,,,,,,,, 
from O' to 18' with mud. Set 6-5/8" O.D. used casing at 18', not 
cemented. 

Rig secured to 0800 hours. Repaired rig. Drilled 5-7/8" hole from 
18' to 440' with air foam. 

Drilled 5-7/8" hole from 440' to 785'. Hit water at 630'. 
to set casing and displaced air foam. Pulled out of hole. 
O.D., HW casing at 785'. 

Mixed mud 
Set ~" 

Made up 3-15/16" drilling assembly and ran in hole. Drilled from 785' 
to 1135' using brine water. 

Drilled 3-15/16" hole from 1135' to 1220'. Mixed up salt base mud. 
Made up 3:-15/16" x 2~" coring assembly and cored from 1220' to 1320'. 

Cc1red from 1320' to 1440' • 

9-23-76 • Cored from 1440' to 1576'. Pulled out of hole and ran USGS logs. 

9-24-76 

Type Log 

USGS LOGS 

Gamma 
Gamma-Gamma 
Neutron 

Cc1mpleted logging. Pulled and recovered casing. Plugged back hole to 
surface in stages using Halliburton with 500 gallons of mud flush 
ahead of 235 sacks (338 ft3) of 50% Class "C" cement, 50% Pozmix "A", 
2% gel and 19.4// per sack of salt. Set 1 joint of 3~" O.D. casing ~ 
the soft cement and cut off 1' above ground level for a hole marker ." .. J 
Hc1le plugged. 

LOG INDEX 

Run Depth Depth Lo~~ed 
Date No. Driller Logger From To -

9-23-76 1576' 3' 1573' 
9-23-76 1576' 3' 1573' 
9-23-76 1576' 1575' 3' 1573' 

NOTE: Logs furnished by Sandia. 
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Appendix D 

Compiled Information for SWMUs 001 r and 001 ac 
(D-123 and DSP-:207) 

Notice of Intention to Drill, Subsequent Report of Abandonment, Borehole Log 
(sample page), Lithology Log (sample page), and Drilling Summary for D-123 (5 
pages total). 

Notice of Intention to Drill, Subsequent Report of Abandonment, Borehole Log 
(sample page), Lithology Log (sample page), and Drilling Summary for D-207 (5 
pages total). 
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Notice of Intention to Drill, Subsequent Repor1 of Abandonment, Borehole Log 
(sample page), Lithology Log (sample page), and Drilling Summary for D-123 (5 

pages total). 
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(Feb. 11161) 

: I I i I 
-----~-·--·r----

1 II I 
I I 

-----~--L- :---g 
I~ I 

: : : 
t .......... :-L ........ . ' ' . ' . . ' . . . . . . ' 

.J.SJJBMIT IN TRJPLICATE) 
R.ECElVbLJ 

UNITED 51.ATES 

...... a.&e. ___ I&_s __ .c.ma..1_ 
I p ·f.:~~--u; __ Q69Jll... 

JULl:lEf~JMENT OF 'T'HE INTERIOR un1t _____________________ _ 

GEOLOGICAL SURVEY 
U. s. Geological Survc·. 

·Carlsbad, N · M. 
SUNDRY NOTICES AND REPORTS ON WELLS 

NOTICE OF IN'TEITION TO DRILL--------------------1'__ SUBSEQUENT REPORT OF WATER SHUT-OFF------------------------

NOTICE OF lmENTION TO CHANGE Pl.ANS ___________________ ------ SUBSIEQUENT REPORT OF SHOOTING OR ACIDIZING------- ----· 

NOTICE OF lmENTION TO TEST WATER SHUT.OFF_________________ SUBSEQUENT REPORT OF ALTERING CASING---------------

NOTICE OF IN'TEITION TO RE-DRILL OR REPAIR WELL ________ ------ SUBSEQUENT REPORT OF RE-DRIWNG OR REPAIR-----------· 

NOTICE OF INTENTION TO SHOOT OR ACIDIZE----------- ----- SUBSIEQUENT REPORT OF ABANDONMENT ___________________ ----

NOTICE OF lmENTION TO PUll OR ALTER CASING __________ ------ SUPPILEMENTARY WELL HISTORY--------------------------------· 

NOTICE OF INTENTION TO ABANDON WELL------------------ ------ -----··------------------------------------------------------- ---· 
---------------------·----------·--------··------------·------------ .............. .. ............. ~·------------------·----------------------·------------·------ -----

(INDICATE ABOVE BY CHECK MARK NATURE OF REPORT, NOTICE, OR OTHER DATA) 

-----··---------.sl~..l.6.________ • 19-5.3 

Well No. ___ J2~--- is loca~..:~~=$. ~~ ~-:~_-:. ~~ "-of scc.. 3h _ 

___ llr¢ ___ S§_o .. _.Jk __________ ··---- _______ f __ ~_zs.. ___________ .R_.lJJg _______ lf.K.P-.K ..... __ _ 
().(Sec. an.1 Sec. No.) (Twp.) (Range) (Meridian) 

---------------·-ci'iliid;----------------- -------------~<!iYorsuiidt"VisiOii>_______________ -------'-~~~~r-------

The elevation of the derrick floor above sea level is ----··------- h. 

DETAI~ OF WORK 
(Stata nam .. ol and -tecl depths to obJecti- aancla1 ehow at-, welcbta.'and l•nctba ol propoeed cadnca1 ladlcate mucldiac Jobe, -t

ine pointa, and all otb.r Important propoeed wodi:) 

This hole will be drilled with & 6f" rock l>it through the overburden and to the 
top of the Salado Halite. Upon encounteri.Jig the Salado, a string of 4• casing 
will be set. HaCl-KCl brine will then be 11ubstituted for a mmi as a drilling 
fiuid. The Salado will then be cored With a diamond bit and core barrel to a 
depth sufficient to explore the salado for• commBrcial. deposits of soluble potash 
sa.J.ts. 

Upon completion, the hole will be plugged 1r1th cement from the top of the Salado to the 
bottoa or the hole. A. solid cement plug lri.ll also be run through and between all 
aqui.fers. The remainder of the hole will be filled with cuttinge, a four-foot 
mrker post cemented over the top and abandoned. 

I underatand that tbla plan of wW'k muat ....,.._ ap-1 In wrltinc ~ tlaoo C.Oloslcal Sune)' before opvationa .. ,. i..-m Hil 

Company ___ PJJY4L_S.tJU>IDIR . .l\.f-m'JS.lLC.~~-------------------!:~?-~-~~~=---------~ ~ ~ 1953 
P. o. Box 510 U. S. Geological Survq 

Address ------~I"l~~g~--~!!!' .. M~~~--------·-

-~ZL----~~-------- By ________ <i?L~ -
--~g_!!! ____ g_~!t-~--~~-~!: __________________________ _ ,,,L. • ~'O'lll! ........ ~ s•·r-:-·."~:'a u.s.0.1. ..... rL--1" itle ------- _____ . _____ : _________________________ _ 

I· I. -011111' NlllTln -la 1........,... 



_......-ir;:;rm 9•881& 
(Feb. 1961) 

! I I ---t-tr·--
---:-- :----· I. • f •• 

: : : ----L--..... _: __ t ___ .. _ 
' ' ' ' . . . . . . . . 
' ' ' 

"411 .Ul.N. .I! L-.UU~'8f 
B,ECBlvED 

(SUBMIT IN TRIPUCATB) 

AUG 12195lJNITED STATES 

U. S. c:Q§g~ST~ OF THE INTERIOR 
Carlsbad, ~IM~OGICAL. SURVEY 

.... ..._ ... BllU. 

.A.ppnnl .... lHl-&. 

...... Oaiee-~'--Q.JSge_~
PPP D'J"F .... __ UL 066112 __ 

Unit------------------

SUNDRY NOTICES AND REPORTS ON WELLS 

NOTICE OF INTENTION TO DRRL--------------------- ----- SUBSEQUENT REPORT OF WATER SHUT-OFF ____________________ -----

NOTICE OF INTENTION TO CHANGE PLANS.----------------- ------ SUBSEQUENT REPORT OF SHOOTING OR ACIDIZING ____ -----· 

NOTICE OF INTENTION TO TEST WATER SHUT-OFF--------------- SUBSEQUENT REPORT OF ALTERING CASING---------------

NOTICE OF INTENTION TO RE-DRILL OR REPAIR WEJ.L _____ ----- SUBSEQUENT REPORT OF RE-DRIWNG OR REPAIR. ••. -----i---1 

NOTICE OF INTENTION TO SHOOT OR ACIDIZE..----------- ------ SUBSEQUENT REPORT OF ABANDONMENT----------------%
NOTICE OF INTENTION TO PULL OR ALTER CASING----------- SUPPLEMENTARY WE.L HISTORY----------------------

NOTICE OF INTENTION TO ABANDON WELL.------------ ----- --------------..:_---------------------------------------- ----· 

--------------------------------------................................................................................. --·-----------------------·----------------------·------------------- -----
(INDICATE ABOVE BY CHECK MARK NATURE CW~. NOTICE, OR OTHER DATA) 

_________ .l,upst._10_________ ' J C}l3_ 

. 2614' B, 217' ~f:. the SI cor. {E} . 
Well No. ____ U_l_ _______ 1s located ________ _. __ ft. from:. { S J line and --------ft. from W lmc of sec. __ 3Ja,_ 

_________ ;ml __ Seci •. .llL_____ _ __ %228:. ______________ mll_ __Jfm ________ _ 
G( Bee. an.1 Sec. No.) (Twp,) (Banp) (KlridlaD) 

------ .Edd;v---------------------------------- ------LK-lfert,,,, --------------(FleicI)"---------- (Coallt7 or Subdlvialotl) . (Sti&e er Tlirrltary) 

The elevation of the derrick floor above sea level is .31&32 ___ ft. 

DETAllS OF WORK 
(State ........ ol and •-t.cl depths to ob;.ctne aanda1 ahaw a-, '"'shta,'and lensth- of pnpo...i culnp1 lncllcate muddlnc J..-. -e.

lnc points, and all other Important propoead wOri<) 

Date Startecb 1-19-53 
Date Conpleted.1 8-7-53 
Top ot Sal.ados 988• 
Bottoa ot 124 Beds .1788• 
Total Depths 1880 I 

Shot oasini &t 910• le sso•. Palled 
692' leaving 2b2' 1D hole. The tollow:l.Dg cement 
plugs nre rmu . 

(l) 73 -*• of ce•nt mi:md wi:tll 3• 
~ md. brine at bottom of hole. 

(2) 4S -.cka of oe•nt mind with 
trash water bottomed at 881•. 

The reainder of the bole as f1l.lecl 
wi't;h cu1itWs1._t_f~-(oot arker post 

I unclantand that thla plan of work muat raceift approyal In .llsif..,.~~ef.:r~~ mq __ ........_ 

Company --Duva:l-Snlphur-.&.P.otaah- ColPD7---------------------~~-~~-Q1!~J~-~------~~G -~~953 _ 
P.O. Box SlO . U. S. Geological Survey 

Address ---~:r~•O-------
BJ'...l.---_L __ !------------------------------------------

B. F • Jfc<Juire 
htlu .. ___ J.ut~-Cbia! . .l!Gglneer ____________ _ 

By _____ £Ji~ 
Title --------~-~-~-~:~:::2_:.::~r-·:. on_u_.s._0.1_, __ 

.... - .. - ........ - 1-



____. --· ,. . . -· 
I -~·._., 

t 

~ 

~ I II 
' • 

8udpt .__ !Ko. 42-R•2.2 
A.,.....,U ...... Dec. U, 1914 

.,.......... a,,..., ,,., ,, s 3 

--· 400G OF PROSPECT BORE HOLE 
Loe• ol prospect bore bole• .,. to be tnonamltted ln duplicate to U.. .. at-1 mtnlna aupenl•or 

1-dletelJI' ,._ ccm•plaUcm of hole or abaft, « w"- wark Ilea be- au•.,_...d tndeflnJtel)'. 

Leaee or ·uee Duval Sulphur & Potash Compan.r 
Addrea ffllr111oor, Rillie :tsperson Slag., BOuitOn 2, Tii.is 
Driller leaver .DHl Jing COmpaJV", Cirlsbid, Iii IUico 
CommenCl!d..drilliill 7-19-53 Jtmiabed a;7=;3 

-i:z,-, · ., • 3U 22s Ja "'l!pr.:m~.--·-"'1111 ..... -:.xlr.. 
Hole No. ·-·-·· Sec_.:::_ T. -- R. -- IL D D ~.&
Method of driilinc ll>T.&17 Loaed by • • HteS.. 

The information &iven herewith ia a complete ancll correct record of the bore hole and all work done thereon, 
IO far u can be determined from all available records. 

(~d) ;2.f #,.,,4 .. · j 
Date t l0-2-53 

,.q.,.. • G. lliaaer 
(Title) Chie.t Engineer 

Sec:tiOD SS(A) ol tbe United Stata CrlmJnal Code, l8 17. I. C. IQ, makea it a criminal oireme to make a willfully fallc 
atatement ar repreacntatiaa to aD)' Dcpartmalt ar A&C'OCY ol the United Statca u to aD)' matter witblD lta jarildictioa. 

Elevation of top of hole 34321 Jl'ORllATl4:>H UCORD RECEIVED 
relative to 8e8 level ------ -

DSPTB 
GeolePc .... ·s-: cUnicterorroc1r1 oa. ..... ....iW 21953 ~ ,,,_._ ...... otllcr ....... __ .._ ,.._ 

u S GeolQBial is.N@'\· -
Alt -- ,,,, ,... ...... .... 

Carlsbad, N. M. 
0 lD 10 --~low Sand.1. li~~t gra.7 and caliche. -· 
10 30. 20 Bl.ow and, ~~J oallohe increasing dowmrard.. --·--
30 70 40 Sandstone'--~~~ & tine red blow andJ aom caliche. -·-· -
70 100 .30 Siltstone'--~· & cla71 so• caliche ' occasional. qtz • pe 

t -

bbl 

100 220 120 Siltstone, re~} little gra7 clq 'cal.1che. -· -
220 230 10 Shale red. - -
230 260 30 Siltstone, redJ 

/. 
little gra7 clay I caliche. ------P----

260 270 lD Cla7, red, ail:t7. ---
270 h70 200 Siltstone, -~~J li~~le grq cla:r &: caliche. - ---
h70 h80 10 Fine-grainea, it"ed, sand & clay. -------- -------
48o 490 10 SUtatone~~i:!:>ODJ little g1'1l7 cl.q, & calicbe. - -------
490 51.0 20 Sand, tine~Lned, red & cl.&7. - -·------· 
.510 550 40 Sand, med. gra~Lned & red cla7. ----·------
550 580 .30 Shale, maroon ~I: med. sandJ li tile caliche. 

~. -- -- - -- ·--
GPO•U•Jt570 



Form S 
lK Sheets 7'&2 

DEPTH (Feet) 

Frma To 

9l2 0 

~ Ln ol,, ,, 
-

oL1 I. 91.7 < 

ol.7 ~ ...., I. 

oa L mt.II: ~ 

mu:. _, 988 ~ 

988 tl m al I 
991 It! ~3 ~ I 

I 
m ~ 99S ~6 

99S .6 998 ~ 

. 

I 
I 

I 
I 

DUVAL SULPHUR & POTASH COMP AN'l 

INTERVAL 
Shale 

POTASH DIVISION RECEIVED 
CARLSBAD, NEW MEXICO 

OOHI LTIR0!.03? 

p 

; .JV 1~1953 

U. S. Geological St.:rve-:· 
C:.: ~:!:i.::l, N. ::.:. 

DESCRIPTION 
Feet ESTII(. % 

A.bbrniat.tonaa u. ftaUteJ P• Po~t.a. 

A,, Anb7dri taJ s. ~l'fiteJ L• 

I.aagtm mt.1 Le,, t.:>nitAtJ '· 
la!.ld.te1 JC.e. U.eeri •• c. oan.uita. 

starte4 ~----c--

9 l~ ~ .C1t:r - 1-

c: .o i Qray ell.~,,. and.staaa• little .,,..,,. .-ft .. ,_ ill 

"-"'· ia.z. ___ .... .__..,._ 
..• d 

1 . 0 2 
'A.ti __ ,_ . . . 

, .. ._.,._ inaw ela1n Y9l7 -
-~--" ---" tht.a lli:rl- o~ R. 

.... .7 10 "--- tr\ lb-. sanda1iom• eom nRY olaY d1aem.n-

ated 11"1'8_, __ .._ th~ . 
t th• ~. 

2 li2 ID w. ldl.tr andstG119J Yfll!7 tbalq 1Jl i.... 0.1•1 

t.. caaU H ar,ratala. 

2 ~a 2 H -4.1 t• -U pink P bleblt ': striDgers 

2 ·l 6 I R md.J - .... to large nd llbala ia:lailllul 

I deci.ald ng dlm:lJ occuional nal1 pink P blab 

a I s s I R ci.r.mc1. .... pidc p bleb•. atr1J:lgttn & 2, I 
I reel mai. inalDaons. 

__J 

2, s I 2 R clear,, -4. to COU'99J tn SIRll p11* P b~ 
·\-

It ocou1oml 191 8hal.• inal.uaion. 
I 
I 

I 

I IL 



{ 
' 

DRILLlNG stn.nWi;? ON DSP #12.3 

Date Started1 7-19-.53 Started to Corea 932 1 

Date Completeda 8-?-53 Total Depths 1880 1 

Top of Saladoi 988 1 Cored Intervals 9u8• 

D1"illed By: Weaver Drilling Co., Carlsbad, New -"exico 

'.IYPe Equipment: Sullivan 20~ Core :Drill, pulling 31 ft. of drill rods 
and coring with a 22 ~. core ba?Tel and 3 -13/l.6 inch 
diam:md \Ji t. 

Started drilling overburden with a 6t" rotary rock bit. stuck 
and unstuck drill pipe at 877 tt.. 

The 4 in. casing was set at 930.5 ft. The drilling .t1uid was 
replaced by a satu~ted NaCl-KCl brine solution and the rotary rock bit 
replaced by a diamond core bit and corE~ barrel. 

At 96rft;., ll.5 ft. of core was lost. Recovered same at 983 ft. 

Hung up casing at 1061 tt. comttd.n~t out of hole but got pipe loose. 

The core barrel plugged at.1106 f't., but was easily miplugged. 

Burned out a bit 117h ft. 

An air pocket was encountered at 118.5 ft., breaking the pipe seat 
loose. Spudded pipe & regained seat. 

Dropped core barrel in hole. Fished for and recovered same at 1433 ft. 

Shot 4 in casing at 910 ft. & 850 ft. Pulled fi)2 ft. leaving 242 ft. 
in hole. 

The following cement plugs were runs 

(1) 73 sacks of cement mixed with 3% CaCl2 and brine at 
bot tom of hole. 

( 2) 45 sacks of cement mixed with fresh \"Vater bottomed 
at 880 ft. 

The reminder of the hole was .fillE~d with cuttings, a 4-foot mark~r 
post set and the hole abandoned. 

B G 
"- ~ st%~1 .ong~I.eel7 

• • r.it::SSer 
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Notice of Intention to Drill, Subsequent Report of Abandonment, Borehole Log 
(sample page), Lithology Log (sample page), and Drilling Summary for D-207 (5 

pages total). 



Porm..aia 
<J'lb.1111) 

-----r- ---· ----
: I 
o I -----..- .---·· 
: I 
: : . . . -----:o·--:----:----. . . 

~ M~~ed t~ Wo.mAn:~ MAY 1 6 1958 

(SUBMrl' IN 7'RIPLJCAT~ 

RECEIVEibNITED STATES 

DEPARTMENT OF' THE INTERIOR 
MAY 15 t958GEOLOGICAL SURVEY 

_:..__:_...:-u. s. Geological Survey 

i..... 05ce ___ ..sant1 __ Fe ____ _ 

'--le.. __ Nfo{ __ Qe..~e_s _______ _ 
u ... t _____________ ·------ ____ ----------

SUND~bs AND REPORTS ON WELLS 

NOTICE OF INTEJCTION TO DRILL----------------------------~-- SUBSEQUENT REPORT OF WATER SHUT-OFF ______________________ I----_ 

NOTICE OF INTEJCTION TO CHANGE Pl.ANS-------------------------- 51~11SEQUENT REPORT OF SHOOTING OR ACIDIZING __________ __I ____ _ 
NOTIC£ OF INTENTION TO TEST WATER SHUT-OFF---------------- SUBSEQUENT REPORT OF ALTERING CASING.-------------------· 
NOTICE OF IHTEKTION TO R£.l>RIU. OR REPAIR WELL. ________ ------ SUBSEQUENT REPORT OF RE-DRIWNCI OR REPAIR __________ -----

NOTICE OF INTEJCTION TO SHOOT OR ACIDIZL. _________________ 1----- SUBSEQUEHT REPORT Of' ABANDONMEHT _____________________________ _ 

NOTICE Of' IN'TDITION TO l'UU.. OR ALTER CASING------------•----- SUPPl.£MEHTARY WEU.. HlSTORY ••• -------------------------------- -----· I . ~ 

-=~c:-~:::_:_:::_~::=::::::::::~:~:::r:::_ :::·::::::~::::::::::::::~:::::::::~~:::::::::::::::::::::::::::::~:::::t~:~· 
(INDICATE A80Ylt 1rY CHECK MARI< MATURI!~ RllJl'ORT, NOTIC&. Olt ~ DATA) 

--------------------------------------~I __ !,$_, __________________ , 19 __ s._~ 
approximately 1000• :N, 1500' E of SW Cor. 

Well No.DSP .. 207 _____ ia located __ j _______ f(lfm11~'iil------------~">'~ -w .'U --12----

____ $111 __ ~9-•.• ..l.9-__________________ t__ig _ _s _________ _R __ .31 .. E.______ _ ______ .mmi ____________ _ 
(J( Sec. and 8eo- No.) (Twp.) (Bazlce) (Mll:ldlaa) 

--------------(i'Wii)----------------- ___ fB,_!i_z ___ (coant;-Oiiiiiiiiii-f~Y-------------- ---~W-cs~~~t«Tf _______ _ 

The elevation of the derrick Boor above sea level is --~~:: ____ h. 

DET.A.IIS OF WORK 

This: hol,e will be drilled with a bf in. irock bit through the overburden am to the. · 
- top pf the Salado Halite. Upon encounteiring the salado, a string o.f' 4 in. casing ~:. 
will' be set. NaCl-KCl brine will then b•! substituted .f'or the mud as a drilling 
fiuid. The Sal.ado will then be cored w:1.1~h a diamond bit and core barrel to a ~ 
depth sufficient to explore the Salado fc>r camnercial deposits of soluble potash 
salts. 

Upon canpletion, the hole will be plugged. with cement frau the top of the Sal.ado 
to the bot tan of the hole. A solid cement plug will also be run through and 
between all aquifers. The remainder of 1;.he hole will be filled with cutting8, a 
four-foot marker post cemented over the 1~op and the location left in good order. 

I unclentancl that thla plan el wart. mu.at ........ •PPl'Oftl In writlna by the C.Olosical Sunwy w- _.t1ona m•J' be--......&. 

C.Ompany ____ .OWAL __ SULPHUIL&..Pm'AS.ILCOMPANY __ ----------------~~~-~~-~P-: _______ ~~~--~--! __ J_~~~-----------
U. S. Geological Survey 

Address --------~!' ___ Q!' __ J~~-5lQ,. __ C~l.s1>_f._~_, __ _N. Me;,~ • 

. )J£n ... J'l&£.•2~~~(__. ---~--ef-7-- . -., ~ 

I _Qh_~--~-1!-- ---- ... ___ ----~---- ------ ------------------- , 

By _£__/~-----------------------



~PY Mo~ef::J to V'/ashingtoo Bgdp& Bar.a U-JU61.1. 

J u l 1 ' - .A.ppl'on.l apll9 lHl-66. ll'orm .. 881 a 
(Feb-11161) 1-1 os.. ___ .s...nta_..le ___ _ 

i-.. .... --~-~~.es _______ _ I (SUBMIT IN TRIPUCATK} 
I I 
• I • -----}-·----!----- UNITED STATES 
: ~ I -r - ,...,. ~-~ 

-----~-l: --!----- ;:; ~ (' ,-. .DEPAK1 MENT OF THE INTERIOR 
: I ; .l.\. ~ '-' ,._. 

Ulllt -------------·· ---------·-------

-----~----!----+---- GEOLOGICAL SURVEY 
: : : \\ \L 1 ·~ r~~3 ..., ... 

Sl&DRY ~qT~CE'!S AND REPORTS ON WELLS 
--· r· .. . , .. ·. ~ _ .:. , . .,1. 

I I NOTICE OF INTENTION TO DRILL..-------------------------·--i-·---- SUBSEQUENT REPORT OF WATEt SHUT-OFF ______________________ -;----. 

NOTICE OF INTENTION TO CHANGE Pl.ANS. _____________________ , ______ SUBSEQUENT REPORT~ SHOOTING OR ACIDIZlltG •• --------•-----

NOTICE OF IN"TENTION TO TEST WATER SHUT-OFF------------1--- ............ lllPOR10< Al1'RINO ......________ [

NOTICE OF INTDfTION TO RE-DRILL OR REPAIR WEll.. ••••••• _ ----- SUBSEQUEHT REPORT OF RE-DRIWNG OR REPAIR-------- -

NOTICE OF INTENTION TO SHOOT OR ACIDIZE------------------ ------ SUBSEQUENT REPORT OF ABANDONMENT •••••••• -----------·· .J... 
NOTICE OF INTENTION TO PUU. OR ALTER CASING ____________ ------ SUPPLEMENTARY WELL HISTORY •••••• ---------------------------------

j 

-~~~::.~~-~::::-~:_::_:_:~:::::::::::::::::::::1:::::_ [:::::::::::::::::::~::=:::::::::::::::::=~::~:~~::::~:~:~:::~::::]:=:: 
(INDICATE A80VE ay CHECK MARK NAT\IRIE Of' ltlllrORT, NOTICIE, OR OTHER DATA) 

-
----------------------------------------------------~Yl,y_J.Q~----· t 9 . .5.ll 

1480• N ~<1~~30 1 E of SW Cor. 
Well No. __ 2Q7 __________ is located ___ J ______ JtJt';'ii1ygfMi.AMlllJllJfVl#J{1~r,K,i;',.bf sec. .. lJ _____ _ 

T 22 S R 31 E NMPM -----------(Jie.;c_·;n4·seo..·No:)----------- -----·rr;;p:5··-----------{li8ii;8)"----- --------(MiridiM) ________ _ 

-------------·--c¥.eiiir----------------- ---------------~--------------------------------(CoOD&7 or Babdl'l"lllGl:I) 

The elevation of the derrick Boor above sea level is -~Q§ ___ h. 

DETAILS OF WORK 
(Stat• namM ol and eqoectad deptha to obJectl,,. Mnda1 ahow a-, welshta.-aDd a.astJoa ol propoeed caalnp11no11-ta mucldlas Joi-,-~ 

Ins polnta, and all odow Important ............. wan) .. 
DATE STARTElh 6-16-58 
DATE CCJi!PI.ErED1 7•3-58 
TOP OF SAI.J.D01 8111 

BOTTCM OF 124 BED1 1519.8' 
TOTAL DEPrHt 1613•0' 

ill casing was pulled and the f ollawing cement 
plugs were runt 

(1) 66 sacks of cement mixed with 3% CaCl2 
and brine at bottan of hole. 

(2) 2S sacks ot cement mixed with tresh 
water bottomed at 560' • 

The remainder of the hole was tilled with cuttingE 
and soil, a four-foot marker poat set and the 
location left in good order. 

J und.ratand that thl• plan ol work rnuat r.c.1 ... eppro•al In wrltlns b,. the c-loatcal 5_,. bet- o--tloD8 .... ,. ... __ .._._ 

APPROVED· 1 3 1958 Company ____ nJITAL .. SULPHUR .. &_. Par ASH.J:; .cMP ANY. ___ . _____ ------------------- __________ : ___________________ .--------------------
P.O. Box 510 U. S. Geological Survey 

Address ....... Q.~i,_'\> .!!!!1! .. ll~~----~--

~.Y.L.z ----~--------- .... -~-------·--: __ :':::::°"" By _____ ti!_L_~-----------------
B. F. Mc 

____________________ Chi~t __ Eng;i,neer________________________ Title -~~-~-~~~!!'."_'!_~-~~!~~-'!:~--------------



... lHT 

0 

Locate hale conectly, si~ diatanco: in 
reet rrom N. or B. llDd &. or W. linc ohecucm; 
when hale ia uot vertic:al, siYe dinc:tiaa Del 
-.le. 

~ Mei1ed tc' Washington - 9. 
UNITED ST ATES 

DEPARTMENT OF THE INTERIOR 
GEOLOGICl'.L SURVEY 

';2.-J-g 
Bucfcet BuNeu ll:o. 4:Z.R352.2 
Approval ezplrea Dec. 31, 1954 

Santa Fe u. a. Land Oflice ------------------
laW •-• ••••• .ttLOO.i.es.. ____ _ 
n.te dfectin ····-----------------

LOG OF PROSPECT BORE HOLE 
Loia or proapect \lore holea are to be tranamitted in duplicate to the re1ional mininfii auperviaor 

ima:ediately upon comiJ,otion of hole or abaft, or when wcrk baa been auapended indefinitely. 

Lessee or permittee ..... P~~-SU~ &: POTASH_Qafi>Al.OC_ ___ _ 
Addresa _________________ __f!..O._Box 2~; carlsbadJev ~~!!O ___ _ 
Driller_ J~ ... !~~-~n!~mpany1 ~ls!>~_ii_, New Me,=xi=c=o __ 
Commencrc riling ________ Jl~§________ Finished ..... 1..-:H8. _______ _ 
Hole No. ___ Q _____ Sec: ... !.? .... T. __ g~-- R. J~--- M. -~- State .N .... M.a.. 
Method of drilling .J~Q~--------------------- Logged by __ j)_, __ .P..1. •. Rns1._ 

The information gi~en herewith jtlJ?4ii>!':f ~~fJct record of the bore hole and all work done thereon, 
ao far as can be detcnnmed from all •:~bic recordt.'' · /J~ 

._,fp 12 1~.9: (SiAned) ___ .__ (JI'.__ 
B. F. McGuire 

Date ___ 8-26-SB __ U. S. Geological Survey (Title) ... Chi.et EDiP nee.r -----------
Section 3S(A) of the United Statel ~e.tf.8 M- S. C. _so, makes it a criminal oft'en~e _to. ~e. a ~~ully falle 

statement or rcpreaentatioo to uy Departmc:Dt or Aaeney Oft11e U&ited States aa to an7 matter withiu 1ta Jurisdiction. 

Elevati?n of top of holc3406• PORMATIOH RECORD 
relative to aea level ------------

DEPTH 

,,,,, ~ Fld ~ "" DX 

Oeoloalc tarmatioaa; cbaracter or rock: oil. ... llDd water h..U-.; 
c:oe1 Del other mineral-.-

0 _ _;~------ -~-------- ~~-~~~1 ... !g~,L~.ru..!~ calicbe...__ ____ _ 

~----~o ____ ¥> _____ g~_x_. __ ._g~z,_ __ ~r.9.'lm .. ~ .. !IJ!rggn ....... --------------------------

20 ___ -~~----- -~---------- ~~z ..... ~.!!~ .... --~r.9-lm-. ____________ _ 
~-----1?___ _______ -~Q _______ gg....__~~l~I.1 .. 1>.r.~-~--Rl!MLlanda.f.Dm. ______________ _ 

]~------· SQ __________ ~------- --~.X.a.Jlil~--R~!D .............. ------=------------------
-~Q ________ 12~----- ~~Q _____ ~ .... .lll~ . ..br.oJi!IlJ. . .S.CllUl • ..brmm ff ne gra1 ned 9•nd1t om a 

]20 _____ 130 ------ ~---------- --~.Y...a.~~..t...Jil.tlY...k..Ant\Y..drika_. _________ _ 

J.30 _______ ~~-------- ~--------- --~.Y..1. .. ~rml.~il.t~.-".-Axlb.Y.dr.:it.e •.. clliJ--1ncrees1 cg .in h91eJ 301 • 

46Q_ ___ 4 70 _____ ~----------- .. MY.m-.1k.1. . .vh1tie.J . ..11.cne.. • .sil~~---------------------------
4 7Q_ ___ J,J90 __________ <?____________ _____ _ _____ _!!. __ !{h!~J .. ~~l!ll.9.Ml_~tI--cUJ.._ _________ _ 

490 ____ ?._20 ------- '-Q____________ _____ -~!&s...~~..1 .. Jlgl}§ __ Q.rmm cl.a,y & dolanit.ic 11 ms tone, gray• 

-520 ______ s.s.o. _______ 30 ___________ _ 
..-.~---~--~----

_sso ________ 5~ ________ 10___________ alanit.1.c • ..l.imes.tJloe, gnq & Anbydd t.e/<Tils~,~M .. t.e-.. __ _ 

..s6Q ______ -~O. _________ 60............ .G .. \dli.~ . .lltt.la ... gr~ .. .c.l.ay..._ __________________________________________ _ 
GP0· 13· 39570 
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DRILLING SUMMARY ON DSP #207 

Date Started: 6-16-58 
Date Canpleted: 7-3-58 
Top of Salado: 8ll t 

Started to Core: 8ll1 

Total Depth: 1613.01 

Cored Interval: 802 1 

Drilled by: Joy Drilling Company, Carlsbad, New Mexico 
Type Equipnent: Joy /1250 Core Drill pulling 41 .foot drill rods and 

~oring ldth a 21 fcot-~o?"9 ba.TTel .a....J'ld ~ 3-13/16 inch 
diamond core bit. 

Started hole with a 6-l/4 inch rotar;v rock bit. Drilled to top of salt 
and ran 4 inch casing. 

At this depth, substituted brine for the drilling mud and exchanged the 
rotary rock bit for a diamond core bit and barrel. Coring then began. 

Drilled to total depth without mishap and ran the following cement plugs: 

(1) 66 sacks of cement mixed with 3% cac12 and brine at bottom of 
hole. · 

(2) 25 sacks of cement mixed with .fresh water bottaned at 560 feet. 

Filled remainder of hole with cuttings and soil, set a four-foot marker 
post and left the location in good ord~r. 

xr~~ 
B. F. McGuire 
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Appendix E 

Compiled Information for SWMUs 001u, 001v, 001w, 
001ad, and 001ae (IMC-376, IMC-456, IMC-457, 

IMC-375, and IMC-377) 

Notice of Intention to Drill, Subsequent Repor1 of Abandonment, IMC Drilling 
Instructions, Driller Shift Reports, Log of Prospect Well (sample page), Plugging 
Sheet, and Recapitulation for IMC-376 (25 pages total). 

Notice of Intention to Drill, Subsequent Repor1 of Abandonment, Borehole Log 
(sample page), Log of Prospect Well (sample, page), and Recapitulation for IMC-
456 (5 pages total). 

Notice of Intention to Drill, Subsequent Repor1 of Abandonment, Borehole Log 
(sample page), Log of Prospect Well (sample page), and Recapitulation for IMC-
457 ( 5 pages total). 

Notice of Intention to Drill, Subsequent Report of Abandonment, IMC Drilling 
Instructions, Driller Shift Reports, Log of Prospect Well (sample page), Plugging 
Sheet, and Recapitulation for IMC-375 (48 pages total). 

Notice of Intention to Drill, Subsequent Repor1 of Abandonment, IMC Drilling 
Instructions, Log of Prospect Well (sample pcige), Plugging Sheet, and 
Recapitulation for IMC-377 (6 pages total). 



DOE/WIPP 97-2220& 

Notice of Intention to Drill, Subsequent Report of Abandonment, IMC Drilling 
Instructions, Driller Shift Reports, Log of Prospect Well (sample page), Plugging 

Sheet, and Recapitulation for IMC-376 (25 pages total). 



APR 2 1 1965 

Badpc aa- Ho. .... " 
APPIVftlapaw IHHO. 

(SUBMrr JN TRIPUCATB) 

UNITED STATES 

DEPARTMENT OF THE INTERIOR 
GEOLOGllCAL SURVEY 

1-1 as- ----~-~E-~-~--!:~~ M. 

--:---t ~:-
: : : 

----t ............... :_ L---, ' . 
' ' ' ' . . 
' ' ' ' ' ' 

Per mit NM 0384583 
~ -----· ----- ---
U..t ---------

.RECE!VEL 

SUNDRY NOTICES AND REPORTS ON WEl)~21196S 
- I .;. ... ~,-~ 

'-'; V I ;:). '7'-"-,--,....· 
NOTICE OF INTENTION TO DRIU...-------------------------- -"'°'-··- SUBSEQUENT REPORT OF WAlER ~ ,....,.--~='=~-,.r"":--AL- .:~---\ . ..a.r1S1J~i.t.,,. ,._...,-. ~· 

NOTICE OF INTENTION TO CHANGE.Pl.ANS--------------------------·· SUBSEQUENT REPORT OF SHOOTING OR ACJDIZING--------

NOTICE OF INlENTION TO TEST WATER SHUT.oFF _________ ----· SUBSEQUENT REPORT OF ALTERING CASUtG •• --------------

NOTICE Of' IN'l'PfTION TO R&ORILL OR REPAIR WEJ.L ______ ---· SU8SEQUEICT REPORT OF RE-ORIWNG OR REPAIR •• ------t--1 

NOTICE OF INTENTION TO SHOOT OR ACIDIZE..---------------- -----·- SUBSEQUENT REPORT OF ABANDONMENT __________________ -1---1 

NOTICE OF INTENTION TO PUU. OR ALTER CASING ________ ---- SUl'PLEM£NTARY WE.I.. HISTORY-----------------------------
NOTICE OF INTENTION TO ABANDON WELL------------------ ----- -------------------------------------------------------- -----
--------·------------------------·---------·-------·----------- ----· - ................................................................... --........................ -------------------------------- -----

{INDICATE A90VE llY CHU:K MARK NA'NRE Cll" REPORT, NOTICE. OR ontER DATA) 

··------------------~_p_:r_i_L_?_Q_,_ ____ _ ---·-· 19_§.Q._ 
S 75° E from NW Corner of 

N . s~. 
Well No. -----~'.l§ _______ is located ---~QQ ___ ft. :Damx:Q;cpdJ!zit1mt:lCCl:xx:K:Jtl::;xRJDRX:M1cpdJl1JCCJDalii=x._..2.<L 

-~_Jf ~---~e~t---~_Q ________ _ 
0( Sea. m.t Sea. No.) 

_I_~:~ _____ R__~~---- ___ _Neil~ M~----

Potash ---------------(Fieiii) __________________ _ ___________ J~~~~~~~y-------------- -- ----~~~~~-------

The elevation of the derrick Boor above sea level is __ 341Q __ h. 

DETAILS OF WORK 

Test well to be drilled for potash exploration. A rotary drill will be used 
from top to bottom. 

Saturated potassium chloride brine, and/or air will be used while coring. Four 
inch casing will be set in top of the isalt. All casing will be recovered. 

Well will be plugged and marked to comply with past U.S.G.S. requirements. 

I lllMMntaad that thle pl- el w..t. m-t ....,.._ ap.,....S In wrltllnc..,, the Ceoiostcal !:u_,.. ...,_ o_.do- may be----'-

C.Ompany _J_n_t~.rJJ~.ti_9_7;.l_~J ___ Mj._~~_:r-~J11 ___ ~--~~m, ___ QQr.p_.._ __ _ 
APR 21 lS65 

APPROVED: --s----ey-------
'O'. s. Qeologica.1 urv P.O. Box 71 

Addresser~:~~ 
K. O. Linn 

By_ 

----- Geo_~_~gj._~_! ________________________ _ 



Fonn 9·331a 
(Feb. 1961) 

376 :t i 
__ .., __ J ____ : _____ .J ____ _ 

' I ' I I I ' . . 

Cc 

(SUBMIT IN TRIPLICATE) 

UNITED STATES 

Jl'' 2 11165 
Budget Bureau So. 42-R3.58.4. 
Appro•-al expil't'S 12-31-00. 

Land Office 

Pennit 
JC'iiOi1'lliX 

Santa Fe 

NM 0384583 

Unit ___ ------- -------. ----- ----------------j·----it--1-----
, ' ' 
' ' ' ' ' ' ----- :·--- --:----- :·-- ---

PJ;)tUMENT OF THE INTERIOR 
!~.£ CEl v GEOLOGICAL SURVEY 

' ' ' : ' 

.. c ... --i,shad. l"t • ~ I 
NOTICE OF INTENTION TO 111U1&--------------------------------- ------ SUBSEQUENT REPORT OF WATER SHUT-OFF--------------------------·-

1 
NOTICE OF INTENTION TO CHANGE PLANS _______________________ ------ SUBSEQUENT REPORT OF SHOOTING OR ACIDIZING. _______________ I ____ _ 

NOTICE OF INTENTION TO TEST WATER SHUT-OFF ______________ ------ SUBSEQUENT REPORT OF ALTERING CASING _____ .·----·----------------

NOTICE OF INTENTION TO RE-DRILL OR REPAIR WELL _________ ------ SUBSEQUENT REPORT OF RE-DRILLING OR REPAIR-.·-·------·----------

NOTICE OF INTENTION TO SHOOT OR ACIDIZE---------·-------- ------ SUBSEQUENT REPORT OF ABANDONMENT--------------------------_! __ 

NOTICE OF INTENTION TO PULL OR ALTER CASING __ ··----------1------ SUPPLEMENTARY WELL HISTORY-----------------------------------i--·--· 

-~-~:~~-~~-~~~~~~~~-~~-~-~~-°.':_~-~~~:::::::::::::::::::J:::::: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::!:::::• 
(INDICATE ABOVE BY CHECK MARK NATURE OF REPORT. NOTICE. OR OTHER DATA) 

______________________________ -!~~-Y-__ ?_Q_ ____________________________ • J 9 __ ~§_ 
S 75° E from NW Corner 

Well No. _____ :r(_6 ________ is located .. ~.Q.Q ____ ft.XJ:am:D{l~::b:o:iam::xxxx:ma:tmEJ~~:iOm of sec. ____ ?_Q ___ _ 

NW 1/4 Sec. 20 ------- ----o:Isec:&n.i-se.;: N"o:>-------- --- T.22 S. R.31 E. N.M.P.M. ----·-c-r'Wi>:>·------------cR.aiiiei------ -----------cM"&riiff&iif _______ · --

Potash ------------------(f1ei.i)- -. -- --- ---.. --- --- ----- --_________ E.gg:y __ .Q_Q_Y_JJ:t;:y___________________ _ _____ Re~ ___ 11e_:?;C_i_9_9 ________________ _ 
(County or Subdivision) (State or Territory) 

The elevation of the derrick floor above sea level is __ q~,l.Q ___ ft. 

DETAILS OF WORK 
(State nam•• of and expected depth• to objec::tiv• aanda; ahow aiua. weishta,.and lenctha of proposed: caains•; indicate muddinc job•. cement• 

ins points, and all other important propoaed work) 

Plu~~in~ Schedule Work Schedule 

From To Int. Material Date Started: 6/15/65 
Date Completed: 6/23/65 

1702 800 902 Cement Top of Salt: 840 1 

800 720 80 Mud Base USGS 124: 1591' 
720 660 60 Cement Base USGS 126: 1700 1 

660 540 120 Mud Total Depth: 1702' 
540 480 60 Cement 
480 30 450 Mud 

30 0 30 Cement 

I underatand thet thla plan of work muat recei· ... appl'O'+'lll In writinc by the G-locicel Curvey before operation• may be commenced. 

Company J_;i !~r-~~-iiQ m~_j, __ Min~~~J=~--~--Qh~mi~~l_J~.Q?:P.•------------~~~-~~~~=-------------~--~-! ___ 1~~~-. 
P.O. Box 71 U.S. CeologicalSurvev 

Address ____ 9~.rJ~l>~_g_i--~-~-~--l1~xi_9_9 _______________ _ 

------------ -~~~.I~_-:_~~----------------------------'-'rs.A~ 
------------~~!~g~~-! __________ ---------------------------

By ______ #}~-:-~--------------------
• REGIONAL MINING SUPl!IVllOI U. L Clo .. 

T 1tle _ ---·--------------------------------------------
Gp0 8620•0 
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)YLES BROS. DRILLING coM· 
SHIFT REPORT 

·1 ,/I I 

JOB __ .-.._';_·_· · ..... ' ,....,.-_<-.... : __ LOC. "1" ( i r· ·'-"' i .y,,, : DA TE 

NY 
. - J . ~ ..- _-.j _!,,. 

. -~ ··-. 
/ -.. ·;r' -

SHIFT DAY __ (t __ SWING ______ "·~ITE ____ HOLE NO. 4'. ; !!" - "'5 
:.:.·-

.··, ·. 
RODS, END OF SHIFT ____ _ -'-:'. - "MUD 

;.::-:· ·----------
STICKUP, END OF SHIFT ____ _ 

DEPTH, END OF SHIFT _____ _ 

DEPTH, START OF SHIFT ____ _ 

DRILLED---------

C9!E RECOVERED-------
TY'~~F ROCK _______ _ 

NUM'BER OF RUNS ______ _ 

FEET CASED------- FROM 

FEET REAMED _____ _ FROM 

TYPE 

CAL-SEAL 

LUMNITE 

PORTLAND 

ADDmVES 

WATER 

-
TO SIZE 

TO SIZE 

CEMENT DRILLED ___ __..__ FROM TO ___ _ 

f' 7 TIME CHARGES 

(Jl/! ,<) ' CEMENTING _____ _ 

REAMING _________ _ EQUIP. REPAIR ______ _ 

CA~NG _________ _ STAND-BY OR SURVEY ___ _ 

SET-UP, TEAR DOWN _____ _ WATER DELAY __________ _ 

MIXING MUD WASHING OR CLEANING 

BITS AND SHELLS 

BIT NO •. ____ ~ZE & TYPE ___ OVERSIZE ___ ON ___ OFF __ 

SHELL NO. _____ TYPE __ .;__ _____ ON ____ OFf ___ _ 

BIT CONDITION REASON FOR RETIRING _______ _ 

.. • . /"l .-:. 
/I 

' -:. 
DRIU..ER----------- HELPER----------------

.< : ; I 
MACHINE NO. -----------

FOREMAN _________________ _ 

~ 7 ' - . _ .. ,.· 
.. ---- --- - ·--·-- - - . --- . --......:..;.----- ::~--.::-. 



- --·---- ·---· ·------ ------- ---

)YLES BROS. DRILLING co~ 
SHIFT REPORT 

~NY 

JOB LOC. _______ DATE _____ __;_ 

SHIFT DAY '-' ' SWING NITE _____ HOlf NO.)}' C:, 

RODS, ENO OF SHIFT _____ _ 

STICKUP, ENO OF SHIFT ____ _ 
DEPTH, ENO OF SHIFT _____ _ 

DEPTH, ST ART OF SHIFT ____ _ 

ORILLED---------
CORE RECOVERED-------
TYPE OF ROCK _______ _ 

NUMBER OF RUNS ______ _ 

FEET CASED-------FROM 

FEET REAMED _____ _ FROM 

CEMENT DRILLED ____ _ FROM 

MUD 

TYPE 

CAL-SEAL 

LUMNll'E 

PORTLAND 7'A 
ADDITIVES 

.WATER. 

TO 

TO 

TO 

TIME OfARGES -
DRILLING _________ _ CEMENTING 

_..::; 

REAMING _________ _ EQUIP. REPAIR 

CA~NG--~~=-------~ STANO-llSY OR SURVEY 

SET-UP, TEAR DOWN_...,,.J"---- WATER l:>ELA Y 

SIZE 

SIZE 

MIXING MUD WASHING OR CLEANING 

BITS AND SHELLS 

BIT NO •. ____ SIZE & TYPE ____ OVERSIZE ____ ON ___ OFF __ 

SHELL NO. _____ TYPE. _______ _ ON ___ OFF ___ _ 

BIT CONDITION EASON l~:ORETI NG 

REMARKS (Explain delays and hale con<!i!i• k~ 
-~~ . ~.....,,...,.~ ..... .,.~\.£ / 

/ 

A / j ~. 

DR•LUR <~? ~ELPER ·~. ,/~(,· 
F /...L/ ;r -

MACHINE NO. T FOREMAN 

7 



:>YLES BROS. DRILLING cot.. \.NY 
SHIFT REPORT 

JOB _s-_ c.J 
SHIFT DAY ___ SWING ,,,,:.....;._. NITE ____ HOLE NO.,:) 7 ~ 

RODS, e.ID OF SHIFT ____ _ MUD·----------
STICKUP, END OF SHIFT ____ _ TYPE _________ _ 

DEPTH, e.ID OF SHIFT ____ _ CAL-SEAL _______ _ 

DEPTH, START OF SHIFT ____ _ LUMNITE ________ _ 

DRILLED---------- PORTLAND--------
CORE RECOVERED ______ _ AODmVES _______ _ 

TYPE OF ROCK _______ _ WATER ________ _ 

NUMBER OF RUNS 

FEET CASED _______ FROM ____ TO ____ SIZE __ _ 

FEET REAMED FROM ____ TO ____ SIZE __ _ 

CEMENT DRILLED FROM ____ TO ___ _ 

TIME OiARGES 

DRILLING 
~~·..,.-~----

"' 

CEMENTING _______ _ 

t/V()-..- lrzr.e /UsJ~IP. REPAIR _____ _ 

...j - k j..-'S' STAND-BY OR SURVEY ___ _ CASING 

SET-UP, TEAR DOWN _____ _ WATER DELAY ______ _ 

MIXING MUD WASHING OR OEANING 

BITS AND SHELLS 

BIT NO •. ____ SIZE & TYPE ___ OVERSIZE. ___ ON ___ OFF __ 

SHELL NO. _____ TYPE ________ ON ___ OFF __ _ 

BIT CONDITION REASON FOR RmRING ____ _ 

- ·c 

.. ··t / , 
DRILLER-~--...----"' ..... -... ....._-r...,c==--_.._-=---- HELPER.-.lll~::::iE::::;;;;;.~::!:-;.;:.· ..... .t"'-"'~.:.l..:::L~£;i.,{;/4'/;....' --

MACHINE NO.#:-..., __ ,._....... -------- FOREMAN _________ _ 

7 . I 
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)YLES BROS. DRILLING co~ 
SHIFT REPORT 

\NY 

,- .· -. . .- r / I 
c,. { ' I . f r9 ,_. .. . . J ,. • -"' • 

JOB __ ,,_-..... -.... ·-'--LOC.' t - ·-'---:. .... - - . 
,_ i)-~_'· -

DATE ______ _ - .... 
SHIFT DAY L: SWING NITE HOLE NO. · · ·' i __ 

RODS, END OF SHIFT l 7 t:) </' MUD 

STICKUP, END OF SHIFT 7 TYPE 

DEPTH, END OF SHIFT 
,._ ,,, 

CAL-SEAL _.·r ;.._ 

DEPTH, ST ART OF SHIFT I ? Q 7 _ LUMNITE: 
DRILLED I ~ PORTLAND 

CORE RECOVERED 1!it . ADDITIVIES 

TYPE OF ROCK WATER __ 

NUMBER OF RUNS 

FEET.CASED _______ FROM ____ TQ ____ SIZE __ _ 

FEET REAMED FROM TO SIZE __ _ 

CEMENT DRILLED FROM ____ TQ ___ _ 

(/' DRILLING __ _.._,. ______ _ 

TIME CHARGES 

CEMENTING _______ _ 

REAMING ________ _ EQUIP. REPAIR ______ _ 

CA~NG _________ _ STAND-BY OR SURVEY ____ _ 

SET-UP, TEAR DOWN _____ _ WATER D'ElA Y _______ _ 

MIXING MUD WASHIN<::; OR CLEANING 

BITS AND SHELLS 

BIT NO. ____ SIZE & TYPE ___ OVERSIZE ___ ON ___ OFF __ 

SHELL NO. _____ TYPE _________ ON ___ OFf __ _ 

.-; 

_, / 
-~ 7-- i-;-· I 
' .. :.-;-,_ ~--.- ~-.~~ .-;·. "'.///._··_._ .. -...... .:~! ~-

CRIU..ER ... :-_~_....._.-:.. ___ ._ ___ __._:_~--'='--.... HELPER - ;_. '~-.....:. -; µI . ..;.....;;......._-'-------
MACH•NE NO. _..;;.....--''-------- FOREMAN--·---------

7 



:>YLES BROS. DRILLING co~ ~NY 
SHIFT REPORT 

~ / ?' ,-, .I .' , . "T 

JOB -31 - (~ 2 LOC. .. rr '· ,.,,,, ·t DATE . ..r - ~ - - ·'~ .. 
SHIFT DAY ___ SWING_-illl/j,._' __ Njfe __ '8 __ HOLE NO. .f 7 ~ 

RODS, END OF SHIFT ____ _ 

STICKUP, END OF SHIFT ____ _ 

1,fat DEPTH, END OF SHIFT ___ ..,..___.._ 
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CEMENT DRILLED----- FROM 

MUD 

TYPE 

CAL-SEAL 

LUMNITE 
-·· 

PORTLAND 

ADDmvEs 

WMER 

TO SIZE 

TO SIZE 

TO 

TIME OtARGES 

DRILLING _ __.,f?........,.d..._.-1...,~.,;.f.&...· --- CEMENTING _______ __ 
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REMARKS (Explain delays and hole condition>------------

..... -·-·. · 
-~-v-

CRIL.L.ER ,,---,_,, ' 

~?' J../-1 MACHINE NO. __ 2_..__.....;_;;....,. ____ FOREMAH----------

7 



)YLES BROS. DRILLING co~ \NY 
. SHIFT REPORT 

""" - I/~.>, <' ' . . . 1' ' JOB·---'__;;."'"__;../;:;;...._ ___ LOC. I. J; •."- - ,· ·:t,. ·:. DATE-.:..(...:.':·_-____ _ 
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BITS AND SHELLS 
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CA~NG _________ _ STAND-BY OR SURVEY ___ _ 
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BITS AND SHELLS 
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FEET REAMED FROM TO SIZE __ _ 
1' 

CEMENT DRILLED _____ FROM TQI ___ _ 

of TIME CHARGES 
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STICKUP, END Of SHIFT /3 _,, 
DEPTH, END Of SHIFT V 

TYPE_ . --------

DEPTH, START OF SHIFT --~- __ _ 
ORlllED------- .. _?/ ____ .. 
CORE RECOVERED ____ _ 
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NUMBER Of RUNS ________ --· 

CAL-SEAL ___ _ 
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PORTLAND __ 

ADDITIVES_---· _ 
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WATER DELAY 
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BJTS ANO SHELLS 
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INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
Page No. --1 __ 

P. O. BOX 71, CARLSB.U>, NEW HEXICO 
AGllOJLTUIAL CHEMICALS DIVISION 

LOG OF PROSPECT WELL Test No. 376 

DEPTH ... ~ 
INTEIVAL OVERBURDEN DESCRIPTION 

0 10 10 801: brown sam:L 20% white caliche .. . 

10 20 10 95% brown sand 2 5% white caliche 

-
20 140 120 Brown siltstone and shale 

:ti::E CEI V ~lJ 

140 150 10 Red-brown clai[ and silt SEP2 2 1965 
;!. S. Geological .'.:>urve~ 

Cirlsbad. N. M. . 
150 170 20 Brown siltstone and shale 

-
170 220 50 Red-brown cla~r2 5% white gypsum 

260 40 ~~% white gypsum ' 220 Brown shale, 

' 
260 290 30 Brown shale and siltstone, 5% gray clay 

-
290 110 L.o Brown shale arid s:iJ.:t~:tQne • 5~ Khite caliche 

·:no 170 110 ~.,,,, ~.,.n't.m c::n~ 1 e 
' 5~ Hhi:te caliche 

170 190 20 'R.,.nt.rn ~1 ~v ~~~ Hhite caliche 

~QO L.60 70 Brown shale. ~~~ white caliche 

L.60 L.90 '30 Red brown shale and siltstone 

... 
T"'\_ .J '------- _.:, J.--.1..--- --...l .... 1,......,1...... c"'c:' .... ,,__ -·· ---- ......... ._. - ..... l - ~ 
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660 S'IO 

St/O <fff O 

'l!'O 30 

3CJ 0 

- -
' 

PLUGGING 
SHEET 

IMC No. 3Jb 

Int. Material 

-
362 ~ 

<./ 0 ~ 

go ~ 

to ~:t 

!20 ~ 

60 ~ 

f S'O ,,-w.,u;l 

~,,.., 
..; v ~T 

-- -

Set casing 4 1 above surface 

Set Marker Plate Number ----
8-61 

I 

Size Ft. /Sack Sacks 

.. 
3 "Ii '/ . 

I ... ;/ ~o 

6 '1- 7, ~ 6 

6 ty /. 3 II . 
11 J. 3 % 

' f/,, y 7 . ., 1! 

6 Y; 7. 3 f 
I, 

6 /ii J. 3 ~o 

.f}1 }.3 r; 

-· . --

I 
I 

TOTAL SACKS 



Permittee: 

Operator: 

Permit No. 

Location: 

Surface Elevation: 

Total Depth: 

Type of Well: 

Drilling Contractor: 

Drilling Record: 

Casing Record: 

Water Horizons: 

Rustler Formation: 

Top of Salt: 

Top of USGS 124 Bed: 

Mineralized Beds: 

Copy Mailed to Washington cf:_ ;< ,;i. -{t- j - · ~ 
RECAP I TULA T_I 0 N 

TEST WELL IMC 37€i 

R. G. Haworth 

International Minerals & Chemical Corp. 

NM-0384583 

400 1 S750E from NW Corner of Sec. 20, T.22S., R.31E. 

3410' 

1702 I 

Potash Core Teat 

Boyles Bros. Drilling Co. 

Date Started: 6/Hi/65 
Date Completed: 6/23/65 
6-1/4 Rockbit: 0 -- 840' 
3-7/8 Rockbit: 840 - 1328' 
3-7/8 Corebi t: 13:?8 - 1702' 

liECEIVED 

SEP2 21965 
~~ S. Geological jurvey 

Carlsbad.. N. M. 

4" Casing: 0 - 840 1 All Recovered 

Unknown 

500 - 840' 

840' 

1581' 

None 
\ 

-
; 

5"~ ~-0 - Io .'1 ~{i/i._ 



DOE/WIPP 97-2220a 

Notice of Intention to Drill, Subsequent Report of Abandonment, Borehole Log 
(sample page), Log of Prospect Well (sample page), and Recapitulation for IMC-

456 (5 pages total). 



FOrm •·33la 
(Fet.. 11151) 

' ' 
: I t -........ , _____ , _____ . --·. 
l 22 1 ---- ·: ----· :----. :-··. 

........... -- ····----- ·----. . . . 

(SUBMIT IN TRIPLICATE) 

UNITED STATES 

DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

lludgct lluruau So. 42-R&51.t. 
A11pro,·a1ezpjn'S12-31-«I. 

L.ncl Oftiee .•.....•.•.••••••.••••••• 

1-MNo. NM .. 03.6.4.5.8~ 

Unit ....•...... ·····················-

' . 
RECEIVED 

SUNDRY NOTICES AND REPORTS ON ~fi1:f, 976 

: x: 

NOTICE Of INTENTION TO DRILL . . . .. I x I SUBSEQUENT REPORT Of WffR S!lf{1ebi~cai s~ .. 
NOTICE OF INTENTION TO CHANGE Pt.ANS ...•.• ··1· . SU8S1EOUENT REPORT Of SHOOTIN<y9: ¥;.1£'a<( N."M ____ ,_1__ 
NOTICE Of INTENTION TO TEST WATER SHUT-Off . . •. .. . .. SUBSIEOUENT REPORT Of ALTlRING'tilih:a" . . •..•.••.••••••••••• 

NOTICE OF INTENTION TO RE-DRILL OR REPAIR WELL ••..•.•.. I .. · 1 SUBSlEOUEl'fT REPORT OF RE-DRILLING OR REPAIR ········-···· ••••• 

NOTICE OF INTENTION TO SHOOT OR ACIDIZE .••.•.•••••••••••• ,...... SUBSIEOUENT REPORT OF ABAN::>oNMENT ...... . ....•..•••••••••••••• 

NOTICE OF INlENTION TO PUU OR AlTER CASING ....••••.•. 1 .•... 

1 

SUPPl.EMENTARY Y/ELL HISTORY .•.......•••..•..•..••.••••••••••••••• 
• I I 

-~:~J~~-~F INTENTION TO .ASAHDON WnL ....................... , •...•. •·•···· ·••·· ... ··•·•· .•..•....•.... ··:··· ····:····:::·:::·:r::: 
(INDICATE: ABOVE BY CHE.CK MARK NA.TURK OF ltt.rORT. NOflCt:, OR orHE:ft OAlA} 

____ §(!.'.~!?.~---·-······· .. --···-··-·········---------------------· 19 ...••. 

Well No.·--~-~-~----···· is located . 3. ~~ ... ft. from . ri line and.~.?~~ .. ft. from~ line of sec. ----~-? ..... 
SW 1/4 SEC 22 T 22S R31E NMPM 

·-·-·· ··-"(qs;.;. iui.J ·s;c." NnT .. · ·· ·· ·· ·· <Twi•Y · · <l:i.i.i.aici· ···· ·· · ····· "(t.f;:.·"11;.-;.;; ···-·· 

Potash 
----·-· ....••.••.. iF;.-~ii ........ _Eqd y _ ....... _ ........... . 

(County or Sut.divlslon! 

The elevation of the derrick floor above sea level is -~-~-~~-- ft. 

DETAILS OF WORK 
(State name• of and ex~ted cleptha to obiecti•• Mnda; ehow •izee, weil'hta.and Jen .. tha t:<f pro~ caein ... ; Indicate mucldint jobe, c.rnent.

inc points, •nd all other important propoeei.d wor.I.:) 

Test to be drilled for potash exploration. A rotary drill will be used from top 
to bottom. 

Saturated potassium chloride brine will be! used while coring. Four inch casing 
will be set in top of the salt. All casing will be removed. 

Well will be plugged and marked to comply with past USGS requirements. 

· APPROVED· ,. / 
Company J~tern~.t~q!lal Min~rqi.~ ... & .. Qh_em_ic;qJ .. G.or.P.~---···u·····-······-_. _____ o/ .. (-!.:/Z.~ .. -...... -... . 

· S. Geologicol Survey 

Addre.;s --~-: .. ~: ... ~~~-?.-~ ....................... : ...... . 
----------(:--~~1'-~t<:e:w M !'!Xi!<~ §§~_? 0 By L£~--- -----------
------------:~w' :_ .. !T·.'···~w: .. ~:-:-=.......... . fik1. l~C·I-~~~-~-·~·-~-~~~~~·-~~--~~-:-~:.!-_______ _ 

.L.A.) ~ ..,/ f' !'.:/'/:-':-? 
Ch

. f 11 A' • • E . " ~ GCl\!JtNM£NT l'lllNTll•G OFTIC£ II~ ·0·391"60 (,, ,:..-<-< L-o .:. .. ~- - .. ie 1.r11n1ng ng1neer d ..... • · · 



--1-- -·· 
---:---,---i---· 

' ' ' : l : ----· .. ----··--- ---· ' ' ' . ' . : x: : . . . 

(SUBMIT IN TRIPLICATE) 

UNITED STATES 

DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

Fora A pprond 
Badget Bwe&a No. 42· R0358 

Lan4 OCfiee •••••••••• ······-····-

NM 0384584 
t-..N.. .... ···-·······---

Unit ·--·····---------

SUNDRY NOTICES AND REPORTS ON WELLS 

NOTICE OF INTENTION TO DRIU.. •••••••••••••••• -·····-······· ·-·-· SUBSEQUENT REPORT OF WATER SHUT~---············-······ •••• 

NOTICE OF INTENTION TO CHANGE PUNS •••••••••••••••• ·-····...... SUBSEQUENT REPORT OF SHOOTING OR ACIDIZING •• ----·-·-· -·

NOTICE OF INTENTION TO TEST WATER SHUT-ftE~~"-E .. ~DuENT REPORT OF ALTERING CASING •••••••••• ---····-······

NOTICE OF INTEHTION TO RE-DRILL OR REPAIR WElL........ •••••• SUBSEQUENT REPORT OF RE-DRILLING OR REPAIR •• ·-·····- ·-·· 

NOTICE OF INTENTION TO SHOOT OR A<.;IDIZE •••••• NOV-"3 .
0
.
1 

~SEQUEHT REPORT OF ABANDONMENT •••••••••••••••••••••• -. _lC_ 
NOTICE OF INTENTION TO PULL Ort ALl'CR CASING.-······-··...... '~EMTARY WELL HISTORY •••••••••••••••••••••••••••••••• _. ---

-~:~:-~:.~~-':-~:. ~-:~. ~~!I~::$.;.J~~!~ ···:~~ . ::$.~~~::::::::::::==::::::::::::=::::::::=::::::=::::·: ::::: 
REPORT, NOTICE. OR OTHER DATA) 

____________ _!J_~~-E!-~e~E--~------·· 19 .ZE. 

W di No ....... ~§.~----·· is located. .. }Q.9 ... ft. from.. {r} line and .?..2.~.9 ... ~. from {i} line of sec. .... i.i __ 

·sw1/4: Sec.22 
--····()ia;;..·aii:iieO."No:)······ .•••• 

Potash 
--·····-··'(F"ieid) ... ···········-··· 

T22S R31E NMPM ·-···(TWP:r···-······"<R&DP>···-· ·-----·<M"iridi&D>"·-······· 

·····-············~ggy_________________________ ... ____ J~~~--M-~-~~-9..Q ________ _ 
(Coant1 or SubdlTlsloll) (S&aie • Terrll«J) 

The elevation of the derrick floor above sea level is .3.S.Z.Q .. ft. 

From 

1975 

DETAILS OF WORK 

Plugging Schedule 

To Intezval Material 

0 1975 Cement 

Date Started 
Date Stopped 
Top of Salt 
Total Depth 

All casing recovered. 

6/22/76 
7/7/76 

1080 
1975 

Set 4" pipe 4 1 above ground, marker plate se· 
Drill site cleaned and mud pit filled. 

I 1&ndent.ancl that thh plan of work muat recelft approwal In writlnc a.,. the C.01.,.t-1 !:une7 bet-• operatlona ma7 be -m•naed. 
·l\ 

C>mpany -~~~~~~~.!~-~?.~---~!-~~r.'?.!.!? .. ff. .. 9.h~E!!£?..~--gg_z:p~6f~_~g~~?.: ... :.~!1.i.zzl.. _____ _ 
P. 0 • Box 71 U. s. Geologica\ Sut'W7 : 

Address ... .Car~w . .Mexico. .. .aa22 0 · 

__ _L~~~ .. L .. !i.~ .......... :.~~------··--··------ By LL-~-------w. T. Dow 
__ C,hie.f..M.inin<;1..Ellgineer ______ _ 

~ &.\"'llHV suPEtviSOl u. s. o. s. Title ____________ , ______ _ 

· ~ 1m" I . ~ ?JJ.M..,. . . 'r :l/'//17 t:P«> _. ,.~q 



9-1147 

lAHtc hole cCWTertly, si••ii• diat&Mt ia 
kirt from N. « 8.. ..,d lt. f1' W. ~·of .. cti-; 
•hen hole ii DOl Yertical, pH 41nctiCD M4 
llAlk-

UNITED STATE:S 
CEPARTMENT OF THE INTERIOR 

GKlO&...OGICAL SURVKY 

Budget Bureau No. -42·R352.• 
Appronl Expires 9·30·73 

U.Ll.Md Oflllce ···-·-----·-

llrial Numbw ·····--··--··---Datadectln •• _____ . __ 

LOG OF PROSPECT BORE HOLE 
Loca of proapect bore hole1 are to t.e 1r ... 1mllt1d In duplicate to the R•clonaJ Minlnc Sup1 ,....tew 

l"""edlatelr up- cocnpJetlon of hc>I• or ahalt, or when wortr ha• been auapen«Md lndefl.Utely. 

Lessee or perP1:~~ B-~~!~I~~g~No~i~~~}j:-~-~~~~~]_Corp · 
Addreaa ·······-··-·····----··---------------··-·-···--·--
Driller _______ JJ.QY.l~§_er.qtb;.rnz-···-···---··---·--r. .... '7....----
commenccisinmna __ __§/__? 2 • .? 6______ Finidled ____ ZL.?L.ZL_ 
Hole No. --·----·· Sec.--~~--- T .. f.?.~ .. R. ~1~--- ?4 .. N.M.~-~Sute N.!-M • 
Method of drillin1 •..••••••.. 9.9.Z:~................ Logged by _____ JS<;>_~r!!.9. ... __ _ 

The information given herewith ia a complete and correct record of the bore hole and all work done thereon, 

'°far as can be determined from e.ll available records. .._ ~ 

(Si,ried) __ LJ_l_,__J_ __ ._ __ ~_b,..+-

Date ....... JJL!.gL7 .§._____ (Tit le) _______ Q.ht~LMtrr~ .. f..!19.~!}-~-~!: ...... .. 
Tbe United Statea Criminal Code, 18 U. S. C. 1001 me.Zea it a criinina.I oflcDSe to m•ke a willfully falae statement or 

representation to 1111y Department or Agency of the United States M to 11iy mauer within ita jurisdiction. 

Elevation or top ol hole 
relative to tea level ............ . FORMATION ucortD 

DEPTH 

"--- T-

-----···------· ·--·--·-··· ·-·---------------R·E~-E-I-¥-E-D--·------··------
------·--------· --------· ---·-·-----·---------··-Ncrvn·T3·~-------------··---------·-··-----, ----,.. _________ ·-----·---·- ·---·-·----{i"s:··t;~~iogi;tl s urv __ e_y ___________________________________ _ 

------· ·-·-····----· ···-··········· ····----·-······-·····-GaFl~-...,N....M,------·····--·· ·-----·-······················----

------··· ·········---·- ··------·-- ··--------------·--------------------·-····------~€.-e~c-f;_' _______________ _ 
~\US 

------····-··· ................ ------··-····· ------------·--·---------------·-'Ga'lt:.~\\.A.~---~---------·····-·····---·-···--------
------ ................ ·········-----· ---···-·-------;~~\t-~l ... -~.:...-..... _. ___________________________________________________ _ 

--------· --·----------- .......................................................... ----------------------·-······----------------------------------·------·-·-·-···---

·---- ------------ ................................. ------------------------------------.. --------------------------

GPO 192-030 



IN1 ... ,NATIONAL MINERALS & CHEMICAL ""'RPORATION 
Page No. 1 

r. o. BOX 71, CAHl.SH.\.U. NEW JOaJCO 
".r1rul TUIAL CHtMICAlS DIVl$10H 

LOG OF PROSPECT WELL 
Test No. 456 

DEPTH ... 1IO 

1 40 40 Surficial quartz sand and silt, with 3-5% reddish-. __________ .,._ ___ _ 
I 

40 ! 740 700 
---________ ..__ _______ _ 

740 760 20 

760 790 30 - ·------~---------t 
10 800 790 --· 1 

---- - . ---------+ 
I 

800 I 810 10 - ----i-----1------

. --·---------------

830 880 50 
·- ....... ---+-----+------t 

--;;eo-+.oo 
- - ·-----t-------+-·------1 

20 

--- ----+---+------1 
900 I 930 30 -- . --- --r---------
930 ! 940 10 

-------------------~ ! 
' - ___ _.! __________ _ 

I 
I 940 950 10 

. --·~-----1-----~ 
950 -- - 980 30 ____ .,.._.__..:;....;;..... _ __.., ____ __ 

I 

! 
- - ___ __,l _________ --1 

980 ' 1030 50 -·- ·- ----·--·------------4 
I 
I -----·-r 

-- --------------t 
I 
I 

. ------+·----+-------! 
' 

I 

brown clay; 30-40% caliche, white, @ 10-20. 

Reddish-brown clay; 50-60% quartz silt @ 160-
170 and 5-15% quartz silt@ 60-70, 90-110, 
and 120-130: traces light green clay@ 50-60 

Clean quartz silt. 

Quartz silt with traces to 5% reddish-brown clay. 

Anhydrite, light gray and satinspar gypsum, 
colorless, with 10-20% quartz silt and traces 
reddish-brown clay. 

Anhydrite, light gray, with 15-20% limestone, 
gray; 3-5% reddish-brown clay . 

Anhydrite, medium gray, with 5-10% quartz sand 
and traces reddish-brown clay. 

Quartz silt: traces reddi31-brown clay and with 
5-10% anhydrite @ 830-840, and 15-25% @ 
anhydrite @ 860-880. 

Quartz silt with 5-10% caliche, white, and traces 
reddish-brown clay. 

Reddish-brown clay with halite lenses @ 910-920 

Quartz silt with 10-15% anhydrite, grayish-pink 
and traces reddish-brown clay. 

Anhydrite, medium gray with 2-3% reddish-brown 
clay. 

Reddish-brown clay with 3-5% anhydrite and 15-20% 
halite, colorless. 

Halite, colorless, with 40-5~~ reddish-brown clay 
and traces orangish-red polyhalite. 



OPEP.ATOR: 

LEASE NO.: 

IDCATION: 

SURFACE ELEVATION: 

TOTAL DEPTH: 

TYPE OF WELL: 

DRILLING CONTRACTOR: 

DRILUNG RECORD: 

CASING RECORD: 

WATER HORIZON: 

RUSTLER FORMATION: 

MINEP.AUZED BEDS: 

RE CA PIT·U LA TIO N 

TEST WELL IMC 456 

International Mim~rals & Chemical Corporation 

NM 0384584 

300 FSL-2650 FEL, Sec. 22, T22S-R31E 

3520 

1975 

Potasr" Core Test 

Boyles Brothers 

Date Started: 
Date Completed: 
6-1/4" Rock Bit 
3-7/8" Rock Bit 
3-7 /8" Core Bit 

4" Casing 

Unknown 

Top of Salt 

Top of USGS 

10th Ore Zone 

4th Ore Zone 

RECEIVED 

NOV 2 2 1976 

U. S. Geological Survey 
Carlsbad, N. M. 

5 • 6 I 

Barren 

6/22/76 
7/7/76 
0 - 940 
940 - 1580 
1580 - 1975 

All Recovered 

1080 

124 bed 1852. 8 
126bed 1960.4 

2. 6% K20 Sylvite ( . q .3 L · 
3 .5% K20 Lang • 

. ~3 

... f-vK. u ... ~ GQ'{.~MENI US1E ONL 'C' . .r. ~ - 4- . 4) L 

yl·p 

WTD:Jvw 



DOE/WIPP 97-2220a 

Notice of Intention to Drill, Subsequent Report of Abandonment, Borehole Log 
(sample page), Log of Prospect Well (sample page), and Recapitulation for IMC-

457 (5 pages total). 



rorm 9•83ta 
(Feb. 1i61) 

. 
-----:-----·-----:-----. . . 

' ' 

(SUBMIT IN TRIPLICATE) 

UNITED STATES 

lludcei llu-u No. 4,_RW.t. 
A11proval ezplrta 12-Jl-«I. 

uncl Office •••..•.• ·•·•••••• -------

L..e•No. NM 0384584 

. -- --: . -.. - j _ ...... -~ -. -. DEPARTMENT OF THE~ INTERIOR Unit ...•...... ·······-·············-

: ! 

. -...... ' .. ----~ ... -.. -... ~- ...... -

x : : 
GEOLOGICAL sunvEY RECEIVED 

SUNDRY NOTICES AND REPORTS ON WELLU~ 2 3 1976 
u. s 

NoT1cE oF 1NTENT10N To DRILL .. . . . . I X l suas.tQuENT REPORT oF WATER SHUT-OFF .Carlsbad, ··N' M:. 
NOTICE OF INTENTION TO CHANGE PLANS ••..••• ··1· . SUBSEQUIENT REPORT OF SHOOTING OR ACIDIZING ..•••.••.••••••••• 

NOTICE OF INTENTION TO TI:ST WATER SHUT-OFF • . •• •. . .. SUBSEQU.ENT REl'ORT OF ALnRING CASING .••.• ---····--· ••••• 
i 

NOTICE OF INTENTION TO RE-DRILL OR REPAIR WELL ••.•.... ! .. . SUBSEQUIENT REPORT OF RE-DRILLING OR REPAIR ..•.••••• ...:. •••••••• 

NOTICE OF INTENTION TO SHOOT OR ACIDIZE .................. 1...... SUBSEQUENT REPORT OF ABANDONMENT ••••••. . .•••••••••••••• ---·· 

NOTICE OF INTENTION TO PUU. OR Al TER CASING .•..••.••••.•• : .•••. 

1 

SUPPLEMENTARY WELL HISTORY .................................. -·--· 

-~~~-l~E .OF INTENTION TO .ABANDON WE\.L .•••••••••••••.••••••• i ...... ··· ···· ···· .: :·· · ....... ···········:· ·::--···:·:····:::·:::=+:::: 
(IHDICA11E. ABOVE •Y CH~C:K MARK HATU"S: OF ftU•OAT. HOllCE.. Ott OJHEtt OAIA) 

• ..................... J~~~--~-~L--~-~_?.~---····-·-----·--------• J 9 ____ _ 

Well No.---~~? ......... is located .. ?.9.9 ... ft. from .. f?i line <and_)? ~.9. ft. from~ llne of sec. -~_? ___ _ 

SW 1/4 SEC 27 T22S R31E NMPM 
··-··· ·· ··(i:is.;.;. M°.J "ti.=C." NoT ...... . · · <fui•i· ... ·······- ·<1'f-.:rld·1a;;;······ 

Potash New Mexico 
·------...... ---·. i f;.,~ii E_~dy 

1cci\iilir ·.;. suhdiviSk.;;;·· · ··· ·••· ··- ·· ·· · ···{.;~c-.·;;;;;ii.MY-i······ ------· 

The elevation of the derrick floor above sea level is --~~-~i-~- ft. 

DETAILS OF WORK 
(Stat• n•,..•• or an<I ••-ted depth• to obiec:tlff .. nd11 ehow ohr.eo, welchta, an<d l•nctho ol _,....... c:aelnp1 lncllcat• "'uddlnc jolM, __ ._ 

inc point•, and .u other lrftportent propoMd worlr.) 

Test to be drilled for potash exploration. A rotary drill will be used from top 
to bottom. 

Saturated potassium chloride brine will be used while coring. Four inch casing 
will be set in top of the salt. All casing will be removed. 

Well will be plugged and marked to comply with past USGS requirements. 

r'-"' ~ ..w/ • ...; • ....._..,_, ~-· 
~' ·-. 

I underetand that thle pl•" o( work nuut receh·• •Ppro.al In wrltlnc b, t~1 C.olostcal ::uney before operation• ntay M c.onunenClelll. 

Company J~tern~t~qn.a 1 M in~_raJ~ ... & .. Qhemicq_l __ (:_orp "···---u~~-~~~~~-~-= ...... ~.:-::.~_1.:: .. Z~-----·---·· 
. S. Geolog;col Survey 

Address .. ~.: .. ~: ... ~~~----~-~---······ ..................... . 
Carlsbad . New Mexico 88220 

:--------·-·--···---~----·--·~ . . ..................... . 

_________ _(),/ .'. .. !. .. ! . ...... !..L •. _yl .. /~ .. . 
'~' .,... n,..., .. , 

By ........ @.d:..P~----------
• IEGIONAl MINING SU'EIVISOI U. S. 0. S. 

Title ...... .,.._. 'J',.H·c~·---··············---------
~ ~ . .. ) . . .. -



.rorm •·asta 
(Feb. 1961) 

. -· 

=.±t::: 
: : l . . . . . . . . . ----- .............. __ ......... ... . . . . . . :x : ; 

(SUBMIT IN TRIPLICATE) 

UNITED STATES 

DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

Fora A pprond 
Badget Burua No. ·'2· R03~8 

La ... Ofliee ·-----------·-·----··- . 

NM 0384584 
i-.. Ne. ·---- ·-------------- . 

Unit ----·······----·--·-·-

SUNDRY NOTICES. AND REPORTS ON WELLS 

NOTICE OF INTENTION TO DRIU. •••••••••••• ·-··-·········--· •••••• SUBSEQUENT REPORT OF WATER SHUT.oFF ••••••••••••••••••••••••••• 

NOTICE OF INTnCTION TO CHANGE PlANS •••• ---R·EU I·· ~ REPORT OF SHOOTING OR AC!DIZING •••• -------··· ••••• 

NOTICE OF IN"Tl:NTION TO TEST WATER SHUT-OFF •••••• ·-···- •••••• s~tlfENT REPORT OF ALTERING CASING •••• ---···-··········· ••••• 

NOTICE OF INTENTION TO RE-DRILi. OR REPAIR WEU._
1 

(T° •••• SUBS£QUENT REPORT OF RE-DRIUING OR REPAIR ___________ ••••• 

NOTICE OF INTENTION TO SHOOT OR A<;IOIZE •••••••• JJil:t ..... 0. QJ&QUENT REPORT OF ABANDONMENT •••••••••••••••••••••• ---~-
SUPPLEMENT ARY WEU.. HISTORY-··········-··-···············-···

. .Sune~---···················-··-·························-- -----· 

(INDICA"n; ABOVE BY C:HEC:K MA,.K NATURE 0.- .. ~RT, NOTICE., OR OTHER DATA) 

November 24 19.Z~ --------------------------------,......------· 

Wdl No. --~-~-Z _______ is located ... ?.Q.Q ___ ft. from .. rs'} line and 1g_Q_Q ___ ft. from {~} line of sec. ... ?.?. __ _ 

·sw 1/4 Sec. 27 
--------Ois;c_·&ii.i"seo:No:)·---------

Pota sh ----------·-·cr!dd>·------------------

T22S R31E NMPM 
---·rr;;pJ··----------(iiiii9)_____ --------(iferiCft&ii)'"'---····-

-----------·-··cco~ii~74!rsubCi1:;isii,D)"""""·-------- --- ·-----~-f~l~!.~9---------

The elevation of the derrick floor above sea level is -~-~-~Q .. h. 

DETAll.S OF WORK 
(State nam .. ol and •-t.d deptha to ob)ecthre aandar ahow alz.ea, welcht9'ancl lencdt• of propo.ed caalnc•a lndl_.. muc&cllnir Joba. cement. 

Inc point•, and all other lrn-tant propo.ed work) 

Plugging Schedule 

From To Interval Material 

1885 0 1885 Cement 

Date Started 7/8/76 
Date Stopped 7/22/76 
Top of Salt 980 
Total Depth 1885 

All casing recovered. 
Set 4 11 pipe 4' above ground, marker plate s2· 

Drill site cleaned and mud pit filled. 

I u ..... tancl that thh plan of worii m ... t ,_..,. •p-.U ln writJnc ~ ti.. c-ioirtcaJ !:un•,. before oper•tl- .... ,. i.. -mano.L 
·I\ 

Company -~~ ~~~~~!9.~~~-- .M~-~~!.~.!-~---~-_g_h~.m!~~-Lg_Q!.P._._6ff.~.9.~?.: ... ~---?.:/i./zz.l .... _ ..... __ _ 
P. 0. Box 71 u. s. Geologicet Su~ ; 

Addre3s __ .car~.ew.Mexico. .. .&822 0 · 

__ _li~~--L-.. ~~~--: .... ::::.~~------------------ By __ z:_c_~----------
w . T • Dow '-;,;.,. .,, . .,,HG sutuv1so1 u. s. a. s. 

____ ..Ghie.LMininc.i.E.ngineer________ Title -----------------------·-----
~-{; ~'{'i (_ i./J//77 



9-1147 

( 

UNITED STATES 
CEPARTMENT OF THE llNTERJOR 

CllllOC OCllCA&. SURY1£Y 

811J1~1 Bu.ruu No. '42·R352.4 
Approval E&pius 9-30·73 

U.La.-!Olln ·----

llri.a ..... ·-···-·-··-····--

Dita .rectttt ··········-----··-

LOG OF PROSPECT BORE HOLE 
Loca or -•.-ct ltcwe holo• are lo t>.1 tr .. ornltted ha dupllcote lo the Roctonel M.ln!Ac 9'1po,...loor 
~•dlotelr ~ coaapJoUoa ol hole or ohat1. or..,,,. .. work ta.a beaa a111p-•d lftdo4nUelr. 

Lettee ~ permittee __ ]~~:,national Minuals_.~-~h=-.n:i_cal Corp 
Addreaa __________ L_Q .. Box 71, Carlsbad, N •• M. _§_~llQ.. 
Driller. . .• _Bo~~s Brothers _______ . ____ _ 
Commenced dri1lin1 ._ZLa.L.Z.6. .... -....... P'iDiahed _____ l/.ZU:li-
Hole No. -~-S.Z .. Sec. .21 ..... T .... 2.aS R. 3Lt ... M. NMP.M State .NM.. 
?frtt~~i)--····C.or.e.............. Loued by bs:>.e.n.lg __________ _ 

The information civen herewith it a complete and correct reicord or the bor~ hole and all work done thereon, 
IO far u can be determined from all ·~~6 \:, 

U. S. Geological S~ted) ·--~--.!.-L .. -4,h~-==-----
Date ..•.• ~/31/76 Carlsbad, N. M. (Title) ..... SJ!!~1~1lr.!~£.n9.!!!~Sl..-...... . 

Tiie Ullited Stat•• Crillliaal Cocle, 18 U. S. C. 1001 makee it e a-lminal offeue to make a willfully falee etatemut or 
repreeeDteliOD to •Y Department Of Agency or tlle Uaited Statee - to •1y matter within it• juri11dictlon. 

Ekvation of top of hole 
relative to aea level ......... . 

Na..,_ 
PORMATlOH UCORD 

0.-..SC '-~i cllenctn ol"""k; oll. 1aa Ul4 ••-~; 
- ... ~ ala•al r.e,.,,._ 

OVERBURDEN 

••.t0R U. S. GOVER ~JM ENT r JSE ONLY" 
--~-----i----·--·· ·······--··-·--···-··---·-·····----------------·------------

l 0 __ ~--3 ~--- --~.Q ...... --~ 111 ~!<2...ll.!..~!!!.!!'.~~.l.!J.Q..:Jli_~- recJ_~H s h::P.X:£>.'!!!L£!~Y: ...•. ------·-

-·~E_ ........ ?.~~---· ·--~~_9 _____ .•. g1~x~~~-~-~9 .. ~!.Cli.Y..!. •• !~~.9~i§E=-~!.2~!} .•... ~gh __ ~_@£~§ .. 9.L ..... -
caliche (possible contarnina tion of sample) at 

-·-··-··· ········--·---- ~--·-··-··-··· ·--·-·-··--1?.Q::.3.~JL ... SUld .. ~.lth..O.A.l=-0 .... 2 .. mm .. a12b.~r.e.a.Q.f..Qf.aY. •••• 
claystone at S50-660. 

--··--····· ·······-······· ·---··--·· ·-·---·--······"'···················-····-····-----······-···-·······-····-···········-·r-
660 720 60 Anhydrite, light gray and whitish, with reddish-brown 

----··-· ·-···---·----· --·········--· ·····--·------·········-···-···-·········-··--····-·····--····-·-···-···---········-------·--·-· clay, 10-20% 

----- ·····---·--·· ·--·-······---· ·-·-·····-------·····--··-···········-··-·····---·····-·······-·--···--··-····-·····--···--···--····· 
72(1 760 40 Anhydrite, gray, with white . 

----· ------···-· ·--·····-·--· ·····-----·--·-··-··········-·······-····------·······-··--·-·--··----------······--
760 840 80 Gypsum, white, with traces reddish-brown clay. 

- ~------- ----··-·-···-- -------------·-··-·--·-········-····--·------····-··-·-···-··-------------
84 O .. -----~~JL __ ..... ~.Q ....... ·---~nbYfil.u.e..,__gJ~Y. .. 9.D.d...l'llUU:ib.:_~n.ta.1n.s_.3:.S.}l...ceJ1di sh-hro.wn clay 

in lower 10 feet. 
----· ·--·-·· .................. ··-·------·········------·· ---··--··-···-·------------------

880 900 20 Missing samples. 
----···- ···-··-·- ............................ -------····--------------··-····---------
·-- -- ······-- •t--·--··-··--- ·······- . ----···-··-·····- .... -.... ·········-··········-···---· 

Gl'O H2-0l0 



INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
P. o. BOX 71, CAKLSD \.D. NEW KBDCO 

Page No. 
AGllCULTUIAI. OttMICAlS DIVISION 

LOG OF PROSPECT WELL Test No. 

Dal'TM ... 1D INfll'IAL CORE DE&CRIPTIOf'I --
1480.0 1484. 5 4.5 Halite rock interval. 

Halite, colorless, fine to medium grained. 
Polyhalite, pinkish-orange, 6-8% as minute to small blebs 

USGS MARKER BED 116 

1484.S 1486.2 1.7 1.0' Polyhalite, reddish-pink, with brownish-gray 
anhydrite. 

0. l' Ha Ii te rock . 
0. 6 1 Polyhalite, reddish-pink. 

1486.2 1491.5 5.3 Halite rock interval. 
·• - Halite, colorless, fine to medium grained. 

Polyhalite, reddish-orange to pinkish-orange, 3-4% as 
minute blebs. 

VACA TRISTE SANDSTONE MEMBER 
.. 

1491.5 1507.2 15.7 Halite, colorless, fine to medium grained. 
--· Polyhalite, reddish-orange, traces to 1% as minute blebs. 

Clay, reddish-brown, 20-30% overall, variable from 5 to 
70% as minute to extremely large clots and layered; 
layers at 1493.7-.9, 94.3-.4 and .7-.9, 95.3-.4 
and .9-96.0, 98.1-99.1and1500.4-.5; partings 

-- at 1501.1 and 1502 .2. 
-

1507.2 1528.B 21.6 Halite rock interval with argillic zones. 
---- Halite, colorless, fine to mr dium grained. 

Polyhalite: reddish-pink, 10-12% as minute blebs and thi n 
stringers at 1507 .2-09.8, and layered at 1509.8-

-· --- 1510.0; reddish-orange, 8-10% as minute blebs an d 
thin stringers at 1510.0-12.8, 3-4% as minute 

-- blebs at 12.8-14.2, traces as scattered minute 
blebs at 14.2-15.8 and 1525.8-28.8, and 5-6% 

- -·- as minute blebs at 1515.8-25.8. 
Clay, reddish-brown, minute to medium clots, 15-20% at 

1515.3-.8 and 8-12% at 1525.8-28.8; partings at 
1512.4, 26.8 and 28.l; partial partings <lt 1514·"~\ ar 
15.8. 

- -

-



.· 

OPERATOR: 

LEASE NO.: 

lDCATION: 

SURFACE ELEVATION: 

TOTAL DEPTH: 

TYPE OF WELL: 

DRILLING CONTRACTOR: 

DRILLING RECORD: . -'· 

CASING RECORD: 

WATER HORIZON: 

RUSTLER FORMATION: 

MINERAUZED BEDS: 

RE CA P I T·U LA TI 0 N 

TEST WELL IMC 457 

International Min1~rals & Chemical Corporation 

NM 0384584 

200 FSL-1200 FWL Sec. 2 7, T22S-R31E 

3460 

1885 

Potasr_ Core Test 

Boyles Brothers 

Date Started: 
Date Completed: 
6-1/ 4" Rock ·au 
3-7/8 11 Rock Bit 
3-7 /8 11 Core Bit 

4 II Ca.51ng 

Unknown 

Top of Salt 

Top of USGS 

10th Ore Zone 

4th Ore Zone 

7/8/76 
7/22/76 
0 - 940 

RECEIVED 

NOV 2 2 1976 

U: S. Geological Survey 
Carlsbad, N. M. 

940 - 1480 
1480 - 1885 

980 

980 

5 .4 I 

2. l' 

All Recovered 

12 4 bed 177 7 • 3 
126 bed 1880.1 

0. 3% K20 Sylvite 
8.5% K20 Lang •. 

0 % K20 Sylvite 
7.6%K20Lang. 

"FOR U. S. GOVERNMENT USE ONl't'' 

WTD:jvw 



DOE/WIPP 97-2220a 

Notice of Intention to Drill, Subsequent Report of Abandonment, IMC Drilling 
Instructions, Driller Shift Reports, Log of Prospect Well (sample page), Plugging 

Sheet, and Recapitulation for IMC-375 (48 pages total). 



375 

Foan9-181a 
(l'eb.1961) 

Copy Mailed to 'vV.::s:,;r:g·~on 

(SUBMFI' IN TJUPLICATB) 
k i I I -----t--t---- ri.~ CE!.:;! £,L UNITED STATES 

---+--3!3-1----- DEP~RTMENT OF THE INTERIOR 

~-----l-~---- :\f'R l i ~"J GEOLOGICAL SURVEY 
o I o 

' ' ' 
: : : oi ._._ 1~ iri...-4J. .:)u.tV~ 

Badpt B-u No. G-Bl&t. 
A..PPNftl upUea D-11-tO. 

1.anc1 05ce ____ $_~-~!~--!~i __ N. M. 

Permit NM 0359161 
~ ·---- --------------
Ualt -----------------

J~ ~o U"-'L·.J':::,·-~ ,..s,:-

SUNDRY'NOTICES AND REPORTS ON WELLS 

NOTICE OF INTENTION TO DRILL.--------------------------·---- __ x __ SUl&QUENT REPORT OF WATER SHUT-OFF-------------------------·-
NOTICE OF INTENTION TO CHANGE. PUNS---------------------- ------ SUllSEQUENT REPORT OF SHOOTING OR ACIDmNG ___________ -----· 

NOTICE OF INTEMTION TO TEST WATER SHUT-OFF ______________ ------ SUllSEQUENT REPORT OF ALTERING CASING·---------------------· 

NOTICE OF INl'pfTION TO R&-DRIU OR REPAIR WELL.-------------- SUllSEQUENT REPORT OF RE-DRIWNG OR REPAIR ____________ _ 

NOTICE OF INTENTION TO SHOOT OR ACIDIZE----------------- ------ SUllSEQUENT REPORT OF ABANDONMENT ________________________ _ 

NOTICE OF INTENTION TO PUU OR ALTER CASING __________ ------ SUl"PLEMENTARY WEU. HISTORY---------------------------------- ---

NOTICE OF INTENTION TO ABANDON WELL.--------------------- ------ --··------------------------------------------------------------------- -----
_____________ ,.. ______ .. __ .,. ___________________ .,..., ______________________ ------ --------------·-------·----------------------·-------------------------- -----· 

(INDICATE AllOVE av CHECK MARK NAT\IRIE •l)F' REPORT. NOTICE.°" OTHER DATA) 

--------·----------------~.P..r..il __ !;l _____________________ , 19 _fi~-
s 27°E from NW corner of 

Well No. ------~1.§ _______ is located __ J,§Q ___ ft.~~~ -~~£_._--93 

__ fili.:_J-1~------~-~£ ~---~~----------°' Sec. aD.1 Sec. No.) 
_ _1 __ ~~--,S _________ R__~l---~~--- ____ J~_.H.._f_._M. _______ _ 

(Twp.) (Ranp) (Meridian) 

Potash ------------------(i'ieid)------------------- __________ E.d~~i~~~~1vfii0ii>_______________ --- _____ N_~~tl~~~-----------

The elevation of the derrick floor above sea level is --~-q~Q __ ft. 

DETAILS OF WORK 

Test weitl to be drilled for potash explora1tion. A rotary drill will be used from 
top to bottom. 

Saturated potassium chloride brine, and/or air will be used while coring. Four 
inch casing will be set in top of the salt. All casing will be recovered. 

Well will be plugged and marked to comply with past U.S.G.S. requirements. 

' 

I unclentand that thla plan of.._.. mU11t ....,.._ ap-1 In writlnc I.,. the Ceolostcal s__,, before o-atlona m&J' i.. _ .......... 

Company _J_nJ_~_:r_n.!l!JJ9_m1J ___ Min~r.1:1_ls_ __ ~ __ Chf!t11 ... __ Cs;tz:11 ... ____ 4l_P&O~,;_ _____ ~R ]_!_~-
P. o. Box 71 U. 8. Geological 8une7 

A~n_~~~-== By_~~----·--
K. O. Linn 

____ GeoJ..QK!.~J____________________________ Title ---~!!~-~'-'!!._~~"IOll • ... =•::.• ---



Form. 9·331& 
(Feb. 196 

*i ' ' ' ---... -~--1-----!-----· 
' ' ' ' ' ' 

c I Mailed ta Wathin.gl'on - ~ -- ; l- ~ 

. .., 'fJBMIT IN TRIPLICATE) 

ti.£ CE!~~ '
1

UNITED STATES 
' ' ' ----+--3-)----i----- D~TMENT OF THE INTERIOR 
j ! i ~J\'f 18 GEOLOGICAL SURVEY ................. -----'----- ··-----
' ' ' 
' ' ' 

Budget Bureau Xo. 42-R358.4. 
Approval e:rpirt'S 12-31-M. 

Land Office s~~~ ... r~----------
Pe~ No. ID!-:Q359.l61. ________ "'""' 

Unit·-----·---------------------------

: ! : J. ;3. <;toh>gi~ ::;un:~i 

SUND~b¥i~ES AND REPORTS ON WELLS 

NOTICE OF INTENTION TO DRILL •. -------------·----------------------· SUBSEQUENT REPORT Of" WATER SHUT-OFF ••.•••••••••••••••••••• --··

NOTICE OF INTENTION TO CHANGE PLANS •• ----------------·---------- SUBSEQUENT REPORT Of" SHOOTING OR ACIDIZING •••••.••.••.•••• ----

NOTICE OF INTENTION TO TEST WATER SHUT-OFF ••• -----·----------- SUBSEQUENT REPORT OF ALTERING CASING ••.. ------------------------· 

NOTICE OF INTENTION TO RE-DRIU OR REPAIR WELL ••••••••• ~----- SUBSEQUENT REPORT Of" RE-DRILLING OR REPAIR ••••••• -----------· 

NOTICE OF INTENTION TO SHOOT OR ACIDIZE •••••••••••••••••• ------ SUBSEQUENT REPORT OF ABANDONMENT •••••••• ----------------- .X.~. 
NOTICE Of" INTENTION TO PULL OR ALTER CASING •••.•••••••.•• ------ SUPPLEMENTARY WELL HISTORY ...... ---------------------------------· 

NOTICE OF INTENTION TO ABANDON WELL •• -------------------- ------ ------------------------------------------------------------------------ -----· 

......... ________________________________ -- ------ -------- --------------- ----' ------ .................. ----------------------------------------------------- -.................................. ------
(INDICATE ABOVE BY CHECK MARK NATURE OF REPORT. NOTICE. OR OTHER DATA) 

____________________ M@...J: __ i1 _______________________________________ , 1995-__ 
S 24~ from NW Cor. 

Well No ..... .3-75-_______ is located ... lhlL __ ft.BCHX ~§1fuuuxuXXDIU Im ~p of sec. _33 _____ _ 

-----~---------~_c;_! __ jJ_________ _l_?_?§ _______________ J!.3.U:_______ _ ___ N!».!.P.!.M! .. -------·· __ 
0( Sec. an.1 Sec. No.) (Twp.) (Range) (Meridian) 

Potash ___________________ ];_Q,_Q._y:____________________________ New Mexico 
------------------(i-ieiii)"""""""""···------- (County or Subdivision) --- -------(stai8CX-"'ferritOrjT""""""""" ___ _ 

The elevation of the derrick floor above sea level is .JJ..9..Q ___ ft. 

DETAILS OF WORK 
(State name• ol and expected deptha to objective aanda1 ahow 1iu1, welcht1,and lencths of propoeed caalnc•1 Indicate muddlnc joba, -men~ 

inc polnt1, and all other important propoeed work) 

I underatand that this plan of work muat recelM appron.l In writlnc by the CaoloCical !:uney before operation• may be commancecl. 

GPO 862040 
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fLES BROS. DRILLING COMF. ~y 
· SHIFT REPORT 

JOB ·7·_ /. 3 LOC.....;. a .• 1 ~~ .,,.{ I "o·ATE _/_ , ~-__ , __ v;_______ ,,.; . ."f: - ' •I c · ;j Jt"q'3.v c..,I' .. G 0 /. 
~-

SHIFT DAY ___ SWING __ ~ __ NITE ____ HOLE NO. 3 7 5 

RODS, END OF SHIFT ____ /_i_6_ 
I _... 

STICKUP, END OF SHIFT-----'....,,::>,,.... 
DEPTH, END OF SHIFT ___ ..... ~-=3-
DEPTH, ST ART OF SHIFT--___,,,....0-...... 

/; 2 
DRIUED--------'-:Z.-d...._ 

MUD_--'.3~-~~-u....;......;;;.e~~...;;;....;:.• __ _ 

TYPE---------~ 
CAL-SEAL _______ _ 
LUMNITE ________ _ 

PORTLAND _______ _ 

ADDmvEs __ .....,......_--=---
W*f!R z ~a-~d5 . 

FEET CASED ______ FROM ____ TO_.__ ___ SIZE __ _ 

FEET REAMED FROM TO SIZE __ _ 

CEMENT DRILLED----- FROM TO ___ _ 

/ TIME CHARGES 

DRILLING __ ~,L""-"-h"""'tK#5:;.....i:;; ..... ·---- CEMENTING _______ _ 

REAMING_________ EQUIP. REPAIR ______ _ 

CASING-------~'--

SET-UP, ?EAi COWN __ /....._.....2'-'-p ____ -

STAND-BY OR SURVEY ___ _ 

WATER DELAY ______ _ 

MIXING MUD WASHING OR CLEANING 

BITS AND SHB.l.S 

BIT NO. ____ SIZE & TYPE ___ OVERSIZE ___ ON __ OFF __ 

SHELL NO. _____ TYPE ________ oN ___ Off __ _ 

BIT CONDITION REASON FOR RETIRING ____ _ 

·REMARKS (Explain delays and hole condition 1------------

.-

DRIL.L.ER__,,.._._ ___ (_ __ -_~ __ .M ___ ~ ........... -.4.._.,,.c __ HEL.PERr'77.ePt 

MACHINE ~o. __ P........_.2....._.Z~--- FOREMAN _________ _ 

._ ...... _! -"-"'"-



\ 

B /LES BROS. DRILLING COMF. ~y 
SHIFT REP~T;J f, . 

i...-: / -; //A~4 eo-~~~ ti- - 2</-'- ~ -
JOB_-';'----""(p-' ___ LOC. · DATE · 

SHIFT DAY ___ SWING ____ NITE L- HOLE NO. 37) 

ROOS, END OF SHIFT ~ } ' -

STICKUP, END OF SHIFT J 7 
DEPTH, END OF SHIFT 10 / <fS 
DEPTH, ST ART OF SHIFT '!f .., _ 
ORI LLED l°IJ;;l,.2_. 
CORE RECOVERED /y;;;;g_d',.;,( 
TYPE OF ROCK ______ _ 

NUMBER OF RUNS 

MUD 

TYPE 
CAL-SEAi. ________ _ 

LUMNITE ________ _ 
PORTLAND _______ _ 

ADDITIVE:S __ 
1 
______ _ 

WATER ~ 

FEET CASED ______ FROM ____ TO. ____ SIZE __ _ 

FEET REAMED FROM TO. SIZE __ _ 

CEMENT DRILLED _____ FROM TO. ___ _ 

I TIME CHARGES 

DRILLING __ ~~------ CEMENTING _______ _ 

REAMING_________ EQUIP. REPAIR ______ _ 

CASING__________ STAND-BY OR SU~ 

SET-UP, TEAR DOWN_____ WATER Dl:LAY ______ _ 

MIXING MUD WASHING OR CLEANING 

BITS AND SHELLS 

BIT NO •. ____ SIZE & TYPE ___ OVERSIZE ____ ON ___ OFF __ 

SHELL NO •. _____ TYPE ________ ON ___ OFF __ _ 

BIT CONDITION _________ _...EA~ .. R RETIRING. 

ORIL.L.ER 
1?Z;; fX-R-2--v-( 

MACHINE NO. --~-· ....;;;_,_/)_ ____ _ 

7 

, , L 
/ :..;. HELPER~~ -

I 
FOREMAN 



B !LES BROS. DRILLING COMF. JY 
SHIFT REPORT 

:.- . -... " _, {_ . 
JOB-' 'C"· -

__ I_ A,,,_:_· __ ,-_•....;.;;.., __ .- -'---J_. __ \'_ DATE ,'.,~ ~ -..,_: ·.t. .. .~ .} LOC •. ~ _ _1· ' ' ' - . ' .,-; "'.~::-:·. -

SHIFT DAY ;T 
:. ........ -.. 

SWING ____ NITE ____ HOLE NO. -. _/ -.i 

RODS, 8'10 OF SHIFT _____ _ 

STICKUP, END OF SHIFT__,.--~-
DEPTH END OF SHIFT JJ u 

I -'\ & 
DEPTH, START OF SHIFT_-..&./ ..... -:>_._ __ 
DRILLED-------/_::...._ ... __ .. ) .... -. 
CORE RECOVERED--=-' ... ___ _ 
TYPE OF ROCK. _______ _ 

NUMBER OF RUNS 

MUD _________ __ 

TYPE _________ _ 

CAL-SEAL ________ _ 
LUMNITE ________ _ 

PORTLAND·-------
ADDITIVES_---------
WATER _________ _ 

FEET CASED __________ FROM ____ TQ ____ SIZE __ _ 

FEET REAMED FROM ____ TQ ____ SIZE __ _ 

CEMENT DRILLED FROM ____ TQ ___ _ 

TIME OiARGES 

DRILLING---'.1=--------
REAMING _________ _ 

CASING _________ _ 

SET-UP, TEAR DOWN _____ _ 

MIXING MUD 

. CEMENTING _______ _ 

:2.. EQUIP. REPAIR ______ _ 

L.L 
STAND-BY OR SURVEY_-,,,_ __ 

WATER DELAY ______ _ 

WASHING OR CLEANING 

BITS AND SHELLS 

BIT NO •. ____ SIZE & TYPE ___ QVERSIZE. ___ ON ___ QFF __ _ 

SHELL NO. _____ TYPE ________ ON ____ OFF __ _ 

BIT CONDITION EASON FOR RETIRING ____ _ 

HELPER-----------

MACHINE NO. ----------
FOREMAN __________ _ 

7 



------- --

B !LES BROS. DRILLING COMP. JY 
SHIFT REPORT 

I . . 

JOB_~_·_-__._ ___ LOC •. _~..:..--~~·''--'--'-~;~·-~~~:...·/_r __ DATE_·_/---'_'--_; __ -'-1~ __ 

~ 
SHIFT DAY SWING __ ."'--· __ NITE __ _ HOLE NO. _ _.:_~-

RODS, e.ID OF SHIFT ___ ...... __ 

STICKUP, END OF SHIFT _____ _,._ 
; • .,,t; """' 

DEPTH, END OF SHIFT ___ rr_•"""J _<-'_' 

DEPTH, START OF SHIFT--=~__::....)_v_· 
DRILLED·--------..;:5;...._;;~~-
CORE RECOVERED ___ ___,f---;-· -
TYPE OF ROCK. ___ /1""1_,...,.L.:..."--,t;t..t:-·· _. ·-

NUMBER OF RUNS __ J._ ... _c_·_' __ _ 

MUD 

TYPE 
CAL-SEAL ________ _ 

LUMNITE •. ________ _ 
PORTLAND ________ _ 

ADDmVES ________ _ 

WATER 

FEET CASED _______ FROM ____ TO_, ____ SIZE ___ _ 

FEET REAMED FROM TO_ SIZE ___ _ 

CEMENT DRILLED------ FROM TO ----

I TIME OfARGES 
cl / 

DRILLING __ ...;;;0'-.1 _/_ ... ...;...·:
7

""".:: ..... ·---- CEMe.ITING _______ _ 

REAMING ________ _ EQUIP. REl~AIR _______ _ 

CASING _________ _ ST AND-BY OR SURVEY ____ _ 

SET-UP, TEAR DOWN _____ _ WATER DELAY _______ _ 

MIXING MUD WASHING OR CLEANING 

BITS AND SHEUS 

BIT NO .. ____ SIZE & TYPE ___ OVERSIZE ____ ON ___ OFF __ 

SHELL NO. _____ TYPE ________ .()N ___ OFF __ _ 

BIT CONDITION REASON FOR RETIRING ____ _ 

' I .../ 

REMARKS (Explain delays and hole condition )_.::..i-":..::..'-°;...::'<-::::.:;../J."J"'--'1 
,,_' _'7..;...;:..P...:..' &-"'-t2£..-.._.l:...o/;;....;....' _'..;.:....;/." 

/1,r/1 I~ ... ~I or /1..../6. <-I 5 (' ""-'??e'1.·""6· 

_// /·~ / I { II 
,,,., 4• r ·-1· -. YM I ·" •J .• ,. e I 

ORILLER _---.__:..· ---""f_,,"'-'t!?~'-"' _,,_,,-_£..-.._ HELPER-..1..~.lt..~..L.---1~ . ..;._' ·•.:...'-' :_'-=.-· _._ 

i?z-z-
MACHINE NO. ---------
7 



·--·.--- -

B /LES BROS. DRILLING COMP. JY 
SHIFT REPORT 

SHIFT DAY ____ SWING ____ NITE I._ 

..-...., .... ...... 

RODS, END Of SHIFT .,)4 ., - ~-- ~- MUD.,....----------

STICKUP, END Of sHIFT 'J¥Jl/!t(-." -~ :J:!~.--~."',...:. _________ _ 
DEPTH, END Of SHIFT 7~ ·:~~ . :~~L _______ _ 

DEPTH, START Of SHIFT . ~j' -{~~ _-- WM~ITE_-_-_. +' ------

,.DRILLED -. ="' · ~,\r ~~'- PORRAND__, _______ _ 

CORE.RECOVERED .• / -: .,.#'. < : ~.~,, ADDmVES 
"'~. "":"· ~ ----.;-,------

WATER ____ ,,,_ ______ _ TYPE Of ROCK _______ _ 

NUMBER Of RUNS 

' 
FEET CASEo ________ FROM ___ ........;.. to _____ SIZE ___ _ 

FEET REAMED ,•·{. ~ FROM TO SIZE ___ _ 
r . ~ 

CEMENT DRILLED ___ -_---- FROM TO ___ _ 

TIME CHARGES 

DRILLING __ _.Z'-------- CEMENTING _______ _ 

REAMING ________ _ EQUIP. REPAIR __ / ____ _ 

CA~NG _________ _ STAND-BY OR SURVEY ____ _ 

SET-UP, TEAR DOWN _____ _ WATER DELAY _______ _ 

MIXING MUD WASHING OR CLEANING ___ _ 

BITS ANO SHELLS .i_f. -
BIT NO. ____ SIZE & TYPE_' __ ....... OVERsge ___ oN ___ OFF __ 

SHELL NO. _____ TYPE __ ' _______ oN ___ oFF __ _ 

BIT CONDITION REASON f.OR RETIRING ____ _ 
I . 

I l 
;· I 

MACHINE NO. FOREMAN-----------

7 -"-~----



B !LES BROS. DRILLING COMP. ~y 
SHIFT REPORT 

JOB~ -- f. J LOC._//l'f c_ _DATE y- fa·_• 'J _, 
SHIFT DA Y_,8".__ __ SWING NITE ___ , HOLE NO. _;; ~ -

RODS, END OF SHIFT ____ _ 

STICKUP, END OF SHIFT ____ _ 

DEPTH, END OF SHIFT J ~ tJ 
DEPTH, ST ART OF SHIFT Ji' 9'° 
DRILLED j % 

~ ·' CORE RECOVERED f5 · ;~ . 
TYPE OF ROCK _______ _ 

NUMBER OF RUNS 

MUD 

TYPE 
CAL-SEAL ________ _ 

LUMNITE ________ _ 

PORTLAN!) ________ _ 

ADomvE:s ________ _ 

WATER 

FEET CASED ______ FROM ____ TO _____ SIZE __ _ 

FEET REAMED FROM TO_ SIZE __ _ 

CEMENT DRILLED _____ FROM TO_. ___ _ 

TIME CHARGES 

DRILUNG __ G. ______ _ CEMENTING _______ _ 

REAMING ________ _ EQUIP. REPAIR_.2=------
CA~NG _________ _ ST AND-BY OR SURVEY ____ _ 

SET-UP, TEAR DOWN ____ _ WATER DELAY _______ _ 

MIXING MUD WASHING OR CLEANING 

BITS AND SHELLS 

BIT NO. ____ SIZE & TYPE ___ OVERSIZE ___ ON ___ OFF __ 

SHELL NO. _____ TYPE ________ C)N ___ OFF __ _ 

BIT CONDITION REASON FOR RETIRING ____ _ 

C/Ylu~ 
ORIL.LER ___ -=------- HELPER------------

, .!Jr.l./. 
MACHINE NO. --------- FOREMAN 
7 



8 /LES BROS. DRILLING COMF. JY 
SHIFT REPORT 

JOB-..,,,--~----___ t,_3......__LOC:f Y» C- (~ ~t/k </DA TE </ - ,jo - ~;. 
SHIFT DAY ___ SWING lj' NITE HOLE NO. J 7 5 • 

RODS, 811D Of SHIFT tLr MUD 
STICKUP, END Of SHIFT I;,- TYPE 
DEPTH, 811D Of SHIFT -37.-i' CAL-SEAL 
DEPTH, START Of SHIFT -j(pO LUMNITE 
DRILLED 3~ PORTLAND 
CORE RECOVERED ADDmves 

TYPE Of ROCK ~,.ck · · WATER 
NUMBER Of RUNS 

FEET CASED ______ FROM ____ TO ____ SIZE __ _ 

FEET REAMED FROM---- TO ____ SIZE __ _ 

CEMENT DRILLED FROM ____ TO ___ _ 

. I TIME CHARGES 

DRILLING _ ___,;~ .. l ..... / .... 1'-'-'KS...:;;.._·____ CEMENTING ___ _..... ___ _ 

REAMING __ '_______ EQUIP. REPAIR __ q,~&-.ti--'• :::...::./'-~. __ _ 
CA~NG _________ _ STAND-BY OR SURVEY ___ _ 

SET-UP, TEAR DOWN _____ _ WATER DELAY ______ _ 

MIXING MUD WASHING OR CLEANING 

BITS AND SHELLS 

BIT NO., ____ SIZE & TYPE ___ OVERSIZE ___ ON ___ OFF __ 

SHELL NO. _____ TYPE ________ ON ___ OFf __ _ 

BIT CONDITION REASON FOR RETIRING ____ _ 

REMARKS (Explain delays 
.? R 

ORILLER Y.' ~ /1,/W/'I .c/ HEL.PER.....;(',_,(~·...::;·m~-~mL...l..,_;.fc~~z:....· ..... ~=-=t"--'v'1 
~ ?2-2.. I 

MACHINE NO. Q... FOREMAH----------

__ 7 - -- - -- ------ ···--- ----



B .'LES BROS. DRILLING COMP. lY 
SHIFT REPORT 

JOB_'-7'""""-_-__ /p'--'-""J __ LOC/t1fC ~ DATE/1:-JO-l;. .S" 

HOLE NO. J ';> ~ -SHIFT DAY ___ SWING ____ NITE V 

RODS, e.ID OF SHIFT ff 7 ,,- MUD 

STICKUP, e.ID OF SHIFT t, TYPE 

DEPTH, e.ID OF SHIFT J/- ~ CAL-SEAL 

DEPTH, START OF SHIFT 7 LUMNITE 

DRILLED PORTLAND 

CORE RECOVERED ADDITIVES 

TYPE OF ROCK WATER __ ~ 
NUMBER OF RUNS 

FEET CASED ______ FROM ____ TO ____ SIZE __ _ 

FEET REAMED FROM TO. SIZE __ _ 

CEMENT DRILLED _____ FROM TO ___ _ 

TIME OIARGES 

DRILLING _ _;)_-______ _ CEMENTING _______ _ 

REAMING ________ _ EQUIP. Rl:PAIR_3"-------

CASING _________ _ STAND-BY OR SURVEY ____ _ 

SET-UP, TEAR DOWN _____ _ WATER DELAY ______ _ 

MIXING MUD WASHING OR CLEANING ___ _ 

BITS AND SHELLS 

BIT NO .. ____ SIZE & TYPE ___ OVERSIZE ___ QN. ___ OFF __ 

SHELL NO. _____ TYPE ________ .ON ___ OFF __ _ 

BIT CONDITION ________ _ 

I 
FOREMAN 

---------~- ..... :.~---- ----· -- ~ ..... --- ------ -·· ;.--1----·---~-



B~ .Y LES BROS. DRILLING· COMP, 
. SHI~~ RE~f,Tj 

Jois.S~-' .3 toc//11~ ~.v;:-- · · DA~--r-_,! 
SHIFT DAY ___ SWING ____ NITE ____ HOLE NO.)'..,~,;. 

RODS, END OF SHIFT: ____ _ 

STICKUP, END OF SHIFT __ ,,,,..., __ 

DEPTH, END OF SHIFT J./- 7 f 
DEPTH, ST ART OF SHIFT ft=(, :J. 
DRILLED 1' 
CORE RECOVERED_ .... fi..._._ld __ -_. __ 
TYPE OF ROCK _______ _ 

NUMBER OF RUNS 

MUD _________ __ 

TYPE _________ __ 

CAL-SEAL ________ _ 

LUMNITE ________ _ 
PORTLAND _______ __ 

ADomvEs _______ __ 
WATER ________ _ 

FEET CASEo ______ FROM _______ yo ____ SIZE __ _ 

FEET REAMED FROM TO SIZE __ __ 

CEMENT DRILLED----- FROM TO ___ _ 

TIME CHARGES 

DRILLING __ ~------- CEMENTING _______ _ 

REAMING ________ _ EQUIP. REPAIR___./,..,,·"-------
CA~NG _________ _ STAND-BY OR SURVEY ___ _ 

SET-UP, TEAR DOWN _____ _ WATER DELAY ______ __ 

MIXING MUD WASHING OR CLEANING 

BITS AND SHELLS 

BIT NO •. ____ ~ZE & TYPE ___ OVERSIZE ____ ON. ___ OFF __ 

SHELL NO·-----,-T'J!i·--------ON OFF __ _ 

BIT CONDITION ~ REASON FOR RETIRING ____ _ 

.--. 
.. . -.;.i-:..o..:: 

/lAtl . ·~/, -~. 
ORILI.E.R7/V.. ""'.: 

MACHINE NO.---------
FOREMAN ________ -:---

7 - ---· ----------·· -



.. 

JYLES BROS. DRILLING COtv. \NY 37 -: 
SHIFT REPORT 

.. ::~ ,;-z .-- 1 : t 
JOB.--:--'--'-""~---Loc.'1fr~ ~~ " .• ~ ... ,/__ DATE 5-/-t_,,~ 

/' 
SHIFT DAY ___ SWING __ -....:...·.l __ NITE __ HOLE NO . .J 7 5 

RODS, 8'10 Of SHIFT _____ _ 

STICKUP, END OF SHIFT ____ _ 
DEPTH, 8'10 OF SHIFT _____ _ 

DEPTH, START Of SHIFT ____ _ 

DRILLED---------
CORE RECOVERED------

TYPEOFROCK.-------
NUMBER OF RUNS·-------

MUD _________ _ 

TYPE 
CAL-SEAL ________ _ 

H:JMNITE: ________ _ 

PORTIAND·---------
ADDITIVIES __ ___: _____ _ 

WATER 

FEET CASED _______ FROM ____ TO ____ SIZE __ _ 

FEET REAMED FROM TO SIZE __ _ 

CEMENT DRILLED----- FROM TO ___ _ 

TIME CHARGES 

DRILLING _________ _ CEMENTING _______ _ 

REAMING _________ _ EQUIP. REPAIR_......;:<-(.._ ___ _ 

CA~NG _________ _ STANO-BY OR SURVEY ____ _ 

SET-UP, TEAR DOWN _____ _ WATER DELAY _______ _ 

- MIXING MUD WASHING OR CLEANING 

BITS AND SHEW 

BIT NO. ____ SIZE & TYPE ___ OVERSIZE ___ ON ___ OFF __ 

SHELL NO. _ ___,,___ __ TYPE-~-------ON ___ OFF __ _ 
"""'" ' BIT CONDffiQN __________ REASON FOR RETIRING ____ _ 

,..... ~ 

· REMARK~ (Explain delays and hole con"dition )._··...:.·..:...:: ':...:.---''""'--. :....·~..::...-.LJrt-'~--, _ _..;;,,~~-=-· __ 
; /j. j,f, ";' /,_/. __ ._.,._. 1 
t-' .• 

..... _ . :. :: 



. 
r 
; 

- .JYLES BROS. DRILLING cotv. \NY 
SHIFT REPORT 

JOB '-)-- c J Loc.LMC fc--4V DATE~- J- ( ~-
SHIFT DAY---"[,;'--_SWING ____ NITE ____ HOLE NO.);>) -

L.-f 'S -
RODS, END OF SHIFT_..:../~---

STICKUP, END OF SHIFT / 1-
DEPTH, END OF SHIFT "' / "J 
DEPTH ST ART OF SHIFT # / '.2.. 
DRILLE~ 9/,t;,, 
CORE RECOVERED /(~ 
TYPE OF ROCK _______ _ 

NUMBER OF RUNS 

MUD _________ _ 
TYPE _________ _ 

CAL-SEAL ________ _ 

LUMNITE ________ _ 

PORTLAND·--------
ADDITIVES_~------
WATER __ :t: ______ _ 

FEET CASED------ FROM ____ TO ____ SIZE __ _ 

FEET REAMED FROM TO SIZE __ _ 

CEMENT DRILLED _____ FROM TO ___ _ 

TIME CHARGES 

DRILLING ___ &,~------ CEMENTING _______ _ 

REAMING_________ EQUIP. REPAIR_.c..,t_,~-----
CASING__________ STAND-BY OR SURVEY ____ _ 

SET-UP, TEAR DOWN______ WATER DELAY ______ _ 

MIXING MUD WASHING OR CLEANING 

BITS AND SHELLS 

BIT NO •. ____ SIZE & TYPE ___ OVERSIZE ___ ON ___ OFF __ 

SHELL NO. _____ TYPE ________ oN ___ OFF __ _ 

BIT CONDITION REASON FOR RETIRING ____ _ 

· MACHINE 

'·· __ .1.-



' . ~ 

I• 

--- -- --------·· ·- --- -

.>YLES BROS. DRILLING CO~. ,NY 
SHIFT REPORT , -

JOB .j- ~ f,,,,j Loc//ff ::_ ~""~":_;'_ :•~(DATE~",...] ..,. (,) 
~.- ~-~ ,..-.- .! ;e~ SHIFT DAY ___ SWING v- NITE ____ HOlf NO. ___ _ 

RODS, END OF SHIFT _____ _ 

STICKUP, END OF SHIFT_~--
DEPTH, END OF SHIFT ..!) ~ \.J 

DEPTH, ST ART OF SHIFT ,,j ~,~,~ 
DRILLED------~...1----
CORE RECOVERED ______ _ 
TYPE OF ROCK. _______ _ 

NUMBER OF RUNS 

FEET CASED ______ _ FROM 

FEET REAMED _____ _ FROM 

CEMENT DRILLED ____ _ FROM 

MUD 
TYPE __ 

CAL-SEAL 

LUMNITE 

PORTLAIND 
ADDITIVES 

WATER. 

TO SIZE 

TO SIZE 

TO 

TIME CHARGES 

DRILLING __ ~7 ______ _ CEMENTING _______ _ 

REAMING _________ _ EQUIP. l~EPAIR_......._ ____ _ 

CASING _________ _ 
STAND-l~Y OR SURVEY ____ _ 

SET-UP, TEAR DOWN _____ _ WATER DELAY ______ _ 

MIXING MUD WASHING OR CLEANING ___ _ 

BITS AND SHELLS 

BIT NO •. ____ SIZE & TYPE ___ OVERSIZE ____ ON ___ OFF __ 

SHELL NO. _____ TYPE _________ ON ___ OFF __ _ 

1 :· Bit CONDITION __________ REASON FOR RETIRING ____ _ 

;. . 

ORl~R lti~~ . ..(.., .. ~t 
,/ 

r MACHINE NO. --__,,..__......_,,..:...._ __ 

' J .--: __ -- h~t;;.~;~. ii 

~ . )j~ _,.,,, ... !! ' . .,,,._,,,,,_p .., u HELPER,.,;-:.,_;··;;..,_;; _______ _ 

FOREMAN 



BOYLES BROS. DRILLING COMjJANY 
SHIFT REPORT 

JOB .~·" -~-6,? LOC. :·· :',, d.~.b'rl.f DATE £'- 3.- ~ 5 
SHIFT DAY ___ SWING ____ ~ ~ HOLE NO. ~' 7 ..5 -

RODS, END OF SHIFT ____ ~..;;;:.J_ 
I-~ '-· ,.~ICKUP, END OF SHIFT __ ___;:....;.._ 

_ : DEPTH, END OF SHIFT ___ 2.._·-=,..;._.z._-

DEPTH, START OF SHIFT __ ....:)~··""'::...'_,;.;~ 

DRILLED----------'--

CORE RECOVERED------• 
TYPE OF ROCK __ ~r/;......_J.,_..J...,tl1.._7~· 
NUMBER OF RUNS {,;Y-"Ji?// 

MUD _____________ _ 

TYPE ______________ _ 

CAL-SEAL _____________ _ 

LUMNITE ________ _ 

PORTLAND _______ _ 

ADDITIVES _______ _ 
WATER _______________ _ 

FEET CASED _______ FROM _____ TO ____ SIZE __ _ 

FEET REAMED FROM TO SIZE __ _ 

CEMENT DRILLED----- FROM TO ____ _ 

TIME CHARGES 

. DRILLING s.Jj .... C 
~ ~,~... 0 t" F=" • 

CEMENTING _____________ _ 

EQUIP. REPAIR ______ _ 

- CASING ____________ _ STAND-BY OR SURVEY _____ _ 

SET-UP, TEAR DOWN ________ _ WATER DELAY _________ _ 

MIXING MUD WASHING OR CLEANING 

BITS AND SHELLS 

BIT NO. ____ SIZE & TYPE ___ OVERSIZE ___ ON ___ OFF __ 

.... SHELL NO. _____ TYPE ________ ON ___ OFF __ _ 

BIT CONDITION REASON FOR RETIRING ____ _ 

HELPER __ <· ...... ?-_• __ J?'J-+----j-/1.:..1.:.....'---r.;.,;:. 
1

;::..i!._~'--J__,_. -· 

FOREMAN _________ _ 



JOB 

BOYLES BROS. DRILLING COMPANY 
SHIFT REPORT 

t.,-... (, ") toc,b-!,{( ~_i;a.;. DATE I,-- u_ fc c..-, 

SHIFT DAY_!-/_' ___ SWING ____ NITE ____ HOLE NO. J> «; -

ROOS, END OF SHIFT ____ _ 

STICKUP, END OF SHIFT ____ _ 
DEPTH, END OF SHIFT _____ _ 

DEPTH, START OF SHIFT ____ _ 

ORILLED---------

CORE RECOVERED-------
TYPE OF ROCK_· ______ _ 

NUMBER OF RUNS 

FEET CASED------- FROM 

FEET REAMED _____ _ FROM 

CEMENT DRILLED----- FROM 

MUD 

TYPE 

CAL-SEAL 

LUMNITI: 

PORTIAND 

ADDITIVES 

WATER 

TC> SIZE 

TO SIZE 

TC> 

TIME CHARGES ~ ___ t ________ ~ CEMENrlNG _______ _ 
// 

vREAMING _________ _ EQUIP. ~~EPAIR ______ _ 

CASING _________ _ STAND-BIY OR SURVEY ___ _ 

SET-UP, TEAR DOWN _____ _ WATER C>ELAY ______ _ 

MIXING MUD WASHING OR CLEANING 

BITS AND SHELLS 

BIT NO. ____ SIZE & TYPE ___ OVERSIZE ___ ON ___ OFF __ 

SHELL NO. _____ TYPE ______ _ ON ___ OFF __ _ 

BIT CONDmON __________ REASON FOR RETIRING ____ _ 
.. c 

·- MACHINE FOREMAN 

::.. l_ . -



----------

BOYLES BROS. DRILLING COMPANY 
SHIFT REPORT 

:.;-- I ., I . .-. :? ' L- l. - I <' 
JOB----~-~~---LOC /t't .~ '-·~·.r . .:., . ·. -:- -" DA TE --' - 1..f. - w-
SHIFT DAY ___ SWING ~ NITE ____ HOLE NO. J 7~ _, 

RODS, END OF Sf:llFT _____ _ 

STICKUP, END OF SHIFT_....,,-__ _ 

DEPTH, END OF SHIFT ~; -'?' 
DEPTH, ST ART OF SHIFT~- 'L7 
DRILLED ~ 3 .:....,£ 
CORE RECOVERED I \ • ~ · -TYPEOFROCK _______ _ 

NUMBER OF RUNS ______ _ 

MUD __________ _ 

TYPE __________ _ 

CAL-SEAL ________ _ 

LUMNITE ________ _ 
PORTLAND ________ _ 

ADDITIVES ________ _ 
WATER _________ _ 

FEET CASED _______ FROM ____ TO ____ SIZE ___ _ 

FEET REAMED FROM TO SIZE ___ _ 

CEMENT DRILLED _____ FROM TO ___ _ 

TIME OIARGES 

DRILLING _ _.g:,.:.._ ______ _ CEMENTING ________ _ 

REAMING ________ _ EQUIP. REPAIR _______ _ 

CA~NG _________ _ STAND-BY OR SURVEY ____ _ 

SET-UP, TEAR DOWN _____ _ WATER DELAY _______ _ 

MIXING MUD WASHING OR CLEANING ____ _ 

BITS AND SHELLS 

BIT NO. ____ SIZE & TYPE ___ OVERSIZE ___ ON ___ OFF __ _ 

SHELL NO. _____ TYPE ________ ON ___ OFF __ _ 

BIT CONDITION '- REASON FOR RETIRING ____ _ 

.• .JI!.·-
::~.,.. . 

. -,,. ORlLLER µ~!J.,(.J'\_.·~.*~ 

t_:i;MACHINE NO. ------~ / __ _ FOREMAN __________ _ 

t. 7 



·--· ----

BOYLES BROS. DRILLING COMPANY 
SHIFT REPORT 

JOB _::- & 3 Loe.:'" ,,1-K"- /,'u ~'«..k</DATE 5 - <.!--: (c j 

SHIFT DA Y ___ SWING biftE .:('. HOLE NO. S 7) -

RODS, END OF SHIFT _____ _ 

STICKUP, END OF SHIFT ____ _ 

DEPTH, END OF SHIFT ___ 5--L-z--'?..,,""' 
DEPTH, START OF SHIFT _ __,,&<.::....:..-=..Jo....-...;.Ci_ 

< <' 
DRILLED-------__,~_,~ 

CORE RECOVERED-----..,...-~L 
TYPEOFRolK ___ ~v~·-~L~~ 
NUMBER OF RUNS p -~ c ~ ' 

MUD 

TYPE 
CAL-SEAL ________ _ 

LUMNITE __________ _ 

PORTLAND ________ _ 

ADDITIVES ________ _ 

WATER 

FEET CASED------- FROM ____ TO_. ____ SIZE ___ _ 

FEET REAMED FROM TO_ SIZE ___ _ 

CEMENT DRILLED----- FROM TO ____ _ 

-. I TIME CHARGES 

DRILLING __ _.~_.1.....,J ..... j_...f? __ 5.._· __ _ 
:,, I 

CEMENTINIG _______ _ 

REAMING ________ _ EQUIP. RE:PAIR _______ _ 

CASING _________ _ STAND-BY OR SURVEY ____ _ 

SET-UP, TEAR DOWN _____ _ WATER DELAY _______ _ 

MIXING MUD WASHING OR CLEANING 

BITS AND SHELLS 

BIT NO., ____ SJZE & TYPE ___ OVERSIZE ____ ON ___ OFF __ 

SHELL NO.____ TYPE ________ J:>N ___ OFF __ _ 

BIT CONDmON __________ REASON FOR RETIRING ____ _ 

REMARKS (Explain delays and hole condition>--------------

\-~~-. -----
. . .. ··-:·-

--- ' I I/ ,..... r 

ORILLER__,,...._.....___.......,~-....-..""-'---'--- HELPER ... J ; 1 
./ .... / 

: .. MACHINE NO. , __ 7 
l. - -

IJ z_ 2-- FQw,iR!1SEo=M1o9o• .... N--·-----------



BOYLES BROS. DRILLING COMPANY 
SHIFT REPORT.....-

JOB___.i;_-:_._(_ . .P_~_,; __ LocL/1/f C l"e--AA.#oATE )-:.. S .._ l ~ -
SHIFT DAY (_.- SWING NITE HOLE NO.~ ') ) -

RODS, END OF SHIFT t. LJ A/
STICKUP, END OF SHIFT 2 d 
DEPTH, END OF SHIFT ' g 'f-
DEPTH, START OF SHIFT tz7 ,_.... 
DRILLED _,,- #i 
CORE RECOVERED Jf:d~ 10 
TYPE OF ROCK _______ _ 

NUMBER OF RUNS 

MUD 

TYPE 

CAL-SEAL 

LUMNITE 

PORTLAND 

ADDITIVES ;z:: 
WATER 

FEET CASEO ______ FROM ___ _ TO SIZE 

FEET REAMED FROM ___ _ TO SIZE 

CEMENT DRILLED FROM ____ TO ___ _ 

TIME CHARGES 

DRILLING __ &_______ CEMENTING _______ _ 

REAMING ________ _ EQUIP. REPAIR_1.~·------
CASING _________ _ STAND-BY OR SURVEY ____ _ 

SET-UP, TEAR DOWN _____ _ WATER DELAY ______ _ 

MIXING MUD WASHING OR CLEANING 

BITS AND SHELLS 

BIT NO. ____ SIZE & TYPE ___ OVERSIZE. ___ ON ___ OFF __ 

SHELL NO._. ____ TYPE ________ ON ___ OFF __ _ 

BIT CONDITION ________ _ 

. ,. /) 

::1 ~- !/ : ~R1·u.~R~J._u,,.,_£ 
·~~~ L . MACHINE NO. ~ . 

~- z ____ -- "'!".:... --

••en•• ~f~ w~-/ 
FOREMAN __________ _ 



BOYLES BROS. DRILLING COMPANY 
SHIFT REPORT 

.-- I ~ 
JOB~ ~ #; -.J 

i . , 
LOC.1 

·"""· -

.,,,.. ~ ,,,,.. . ,,-
DATE-j ... .S "' · t....:.: 

SHIFT DAY ____ SWING __ ;f.._-_· __ NITE __ _ 
1-\ - .--

HOLE NO . ...;,Q 

RODS, e.ID OF SHIFT _____ _ 

STICKUP, END OF SHIFT ____ _ 
J .,- f 

DEPTI-f END OF SHIFT ;.jU,,.. ;:, , . ZS: 
DEPTH, ST ART OF SHIFT 4 -' ·.·~ 
DRILLED a._.; 

,;..: :~ 

~ORE RECOVERED · -, - / 
'< 

TYPE OF ROCK _______ _ 

NUMBER OF RUNS 

MUD 

TYPE 
CAL-SEAi. ________ _ 

LUMNITE ________ _ 

PORTLAND _______ ~ 

ADDITIYE:S ________ _ 

WATER 

FEET CASEO _______ FROM ____ TO. ____ SIZE ___ _ 

FEET REAMED FROM TC>.. SIZE ___ _ 

CEMENT DRILLED----- FROM TO .. ___ _ 
==================== 

TIME CHARGES 

DRILLING_~r_-_______ _ CEMENTING _______ _ 

REAMING _________ _ EQUIP. REPAIR _______ _ 

CA~NG _________ _ STAND-BY OR SURVEY ____ _ 

SET-UP, TEAR DOWN _____ _ WATER DELAY _______ _ 

MIXING MUD WASHING OR CLEANING 

BITS AND SHELLS 

BIT NO. ____ SIZE & TYPE ___ OVERSIZE ___ ON ___ OFF __ 

SHELL NO. _____ TYPE _________ ON ___ OFF __ _ 

BIT CONDITION REASON FOR RETIRING ____ _ 

REMARKS (Explain delay~ and hole condition) _____________ _ 

. - ::--:. ( 
HEL.PER~.-·--_· •. _.,,.._ _______ _ 

;""--:MACHINE NO.--------- FOREMAN 
'iE 7 



·. BOY:LES. ,-BROS. DRILLING COMPANY 
. ' · :. · . · '. \ . : SHIFT REPORT 

,• 
, I s. ~ .· 1 ,'I I . Ii ..<;-' /,., . 

JOB .t-, LOC. .. l'' -- ' . '(.' l•1='=l>ATE .£ -
SHIFT DAY SWING 

-z .. ,,:J RODS, END OF SHIFT ___ _._ _ __._.•»' 

STICKUP, END OF SHIFT _____ J-=v 
DEPTH, END OF SHIFT ______ ~_..d._._7 

DEPTH, START OF SHlfT ___ ·-h~ff.....,4'-. 

DRILLED-----------'</'-'/'

CORE RECOVERED------
TYPE OF ROCK 

NUMBER OF RUNS 

.-- ~ NtTE .. HOLE NO. 

MUD _________ _ 

TYPE _________ _ 

CAL-SEAL ________ _ 

LUMNITE ________ _ 
PORTLAND ________ _ 

ADDmVES ________ _ 
WATER _________ _ 

FEET CASED------- FROM ____ TO ____ SIZE __ _ 

FEET REAMED FROM TO SIZE ___ _ 

CEMENT DRILLED----- FROM TO ___ _ 

DRILLING 9 /, ~5 
TIME CHARGES 

CEMENTING _______ _ 

REAMING ________ _ EQUIP. REPAIR _______ _ 

CASING _________ _ STAND-BY OR SURVEY ____ _ 

SET-UP, TEAR DOWN _____ _ WATERDELAY _____ ~--

MIXING MUD WASHING OR CLEANING 

BITS AND SHELLS 

BIT NO. ____ SIZE & TYPE ___ OVERSIZE ___ ON ___ OFF __ 

SHELL NO. _____ TYPE ________ ON ___ OFF __ _ 

BIT CONDmON REASON FOR RETIRING ____ _ 

REMARKS (Explain delays c:md hole condition ) __ ..L.._/_: .__,,..._;..,,;,#---/ __ /,,_. -rn-.z~J<-..... >-1--~,· ·_.· 

~'..: ·-. 

/! .~:_'. i.:~ 

. ..., ,.1 c· ,4 ,r . HELPER_~_...r-1-'"-.... --cvi"'"+,-lq"'+ ........ ...,...=J ..... :----"--.......... · ~-'-'-· r '2 '2< . FOREMAN __________ _ 



.)YLES BROS. DRILLING co~ ~NY 
SHIFT REPORT 

JOB ~-£3 - -LOC.~ ,e?7 C 
,;:;-

__ DATE·-/ -G. - b <$ 

HOLE NO. 5 7..£ SHIFT DAY 
-~:" 

/~SWJNG __ ---.··s<..t...,.~ITE __ _ 
v .~·. ·~~-

···.;.J:.--
~~ --

.~.;.-_ .. _. ~~.:-~.-· -
RODS, END OF SHIFT_-..___ __ -~~ ~.MUD 

STICKUP END oESHIFT -~ -.!" TYPE 
DEPTH, ~D OF~IFT ~ 7 CAL-SEAL ________ _ 

DEPTH ST ART OF SHIFT ..:&"J? 7 LUMNITE. 
DRILLE~ ~L. .~/) PORTLANI-> --------

CORE RECOVERED Jt:_ ~ ADDITIVES ________ _ 
TYPE OF ROCK _______ _ WATER 
NUMBER OF RUNS _____ _ 

FEET CASED ______ FROM ____ ro _____ SIZE __ _ 
. 
FEET REAMEO ______ FROM TO_ SIZE __ _ 

CEMENT DRILLED _____ FROM TO ____ _ 
... r- ~ TIME CHARGES 
i.::.\:DRILLING C2- CEMENTING _______ _ 
p-r REAMING EQUIP. REPAIR ______ _ 

j 

f 
r 
~ 

' r 
' 

CASING STAND-BY OR SURVEY ____ _ 

SET-UP, TEAR DOWN ~ci::r.!\VATER De:cly_··-------
------ > - ... ·~-.lio~- -~..,..: 

MIXING MUD WASHING OR CLEANING 

BITS AND SHELLS 

.BIT NO •. ____ SIZE & TYPE ___ OVERSIZE ____ ON OFF __ 

SHELL NO •. _____ ·TYPE _________ ()N OFF __ _ 

BIT CONDITJON _________ REAS.ON FOR RETIRING ____ _ 

• REMARKS (Explain delays~nd hole condition)___,.___.· -·---------

1- ----.,.----.,~-------------·---------
; ... ~ -4~...;__.,;;;._,,_~~~;::._,;~1.... HELPER~~~z::rce.~.::......:..,§i_L~~:!::::_ ~_,!!c::::-:::;r:::::, 

FOREMAN-~·---------
-.. .:. --- ___ __.__. 



,---- -- ---- --------------- --

·-

MUD·----------
JYPE _________ _ 

CAL-SEAL ________ _ 
WMNITE ________ _ 

PORTLAND·---------
ADDmVEs, ________ _ 

,-
' · TYPE OF ROCK _ _._......., ____ _ WATER _________ _ 

NUMBER OF R\jti$- ,. · -

FEET CASED "fl-0 ~: -··- FROM 0 TO 7f P SIZE :-f. ~ . 
FEET REAMED:...._ _____ FROM ____ TO ____ SIZE ___ _ 

CEMENT DRILLED _____ FROM TO ___ _ 

- ·TIME CHARGES 
DRILLING _ __.!l--.. ___ -....__.:·_-__ CEMENTING _______ _ 

·~REAMING_________ EQUIP. REPAIR ______ _ 

CASING--'-.-:-------- STAND-BY OR SURVEY ____ _ 

J.. SET-UP, TEAR DOWN _____ _ WATER DELAY _______ _ 

·.WASHING OR CLEANING 

t BITS AND SHB.1.S 
~ - ~ -
~;B~ NO •. ____ SIZE & TYPE---... ~~ERSIZE ON ___ OFF __ 

~-~ELLNO. _____ TYPE ________ t'N---"'OFf __ _ 

[_.BIT CONDITION_....::..... _______ _.. EASON FOR RETIRING·-----

~ _ MIXING MUD 
;;. -- -

t-:~ ---------------------------
.,.-

~ · --------------------...:=:..:......~ 
~ a.tA 
~-- DAIL.LE. R~td73/ ~- . . 

~ ""~~- ·- f'":.4 -u z :,;~_:"'3' - - . - - --£-.;,,. 
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oOYLES BROS. DRILLING COMl"'ANY 
SHIFT REPORT 

JOB---,., ..... ,..<--__;..&_3"--__ Loc. :::!" • r (t - · .·~ • ... 1d/..c~ DA TE 5 - !'- - tf ~ 
SHIFT DAY ___ SWING NftEJ'_:_HOLE NO. ,,:$ 7 j 

RODS, &lD OF SHIFT ____ _ 

STICKUP, END OF SHIFT ____ _ 
DEPTH, END OF SHIFT _____ _ 

DEPTH, START OF SHIFT ____ _ 

DRILLED---------
CORE RECOVERED-------
TYPE OF ROCK _______ _ 

NUMBER OF RUNS 

MUD 

TYPE--·---------
CAL-SEAL ________ _ 

LUMNm: ________ _ 

PORTLAND·---------
ADDmVES _______ _ 

WATER ~ .L,., e.../S-. 

FEET CASED _______ FROM ____ TC1 ____ SIZE __ _ 

FEET REAMED FROM T01 SIZE __ _ 

CEMENT DRILLED _____ FROM TCI ___ _ 

I TIME CHARGES 

DRILLING·_,Ufi=...-:'--"-""::.....;..;:~=---'--'-· -- CEMENTING ___ ...,...... ___ _ 

REAMING __ __,,________ EQUIP. REPAIR __..<".,..i'_ •. , ___ lfS_..._rt' __ _ 

CASING __ z_.Z"--'"re ............ s____ STAND-BY oR su~----
SET-UP, TEAR DOWN _____ _ WATER CiELAY _______ _ 

MIXING MUD WASHINc:; OR CLEANING 

BITS AND SHEUS 

BIT NO. SIZE & TYPE OVERSIZE ___ ON OFF __ 

SHELL NO. TYPE __ ON OFF 

BIT CONDITION EASON FC:)R RETIRING 

REMARKS (Explain delays and~le condition I .',£.: ~4- ,,.~rt . 'w 3 5--. fl .. 
. : /....,/ ~ 7- /1 /? .. _,, :? . d '-../. ('/T u 5''" K---2': -w .f7 4 '2"'°' • 
-· >T< .- d' I tr 'tr . . ~ 

DRILL£~~-7· : /I~ /?/ ~A"'-L HELPER ~~r~ .,1..'1 1>71 r {:t: lf}..i 
(~ { , 7 --.,.-..-..----,-----.-.....---

. MACHINE-.Nci. L Z 2·c FOREMAN '--------~-·r ... ~ .... : .. _ ...... ~--t 7 .· . '!-:;;, 
~-- -- =------



isOYLES BROS. DRILLING COMt'ANY 

r-''> 
SHIFT REJ><?Rf '.' 

Loc.,'lV7 ~ f,;...,J:.,vf~ DA TE ';;-_ 7- G ~ -.. JOB "/ 1c 

SHIFT DAY l--· SWING NITE HOLE NO. '") / ) -

RODS, ~D OF SHIFT 9 ) 5{ 
STICKUP, END OF SHIFT j <[ 
DEPTH, END OF SHIFT __ -.,._'""';l"~
DEPTH, START OF SHIFT__.~_,_ __ 

DRILLED-----_,...!-""-M'=--,_ 
CORE RECOVERED __ ..:..;,.-.........::;.c,=.~-
TYPE OF ROCK ______ _ 

NUMBER OF RUNS _____ _ 

MUD _________ _ 

·rvPE _________ _ 

CAL-SEAL ________ _ 

LUMNITE ________ _ 

PORTLAND-------

ADDITIVES = . 
WATER J~-

FEET CASED ______ FROM ____ TO ____ SIZE __ _ 

FEET REAMED FROM TO SIZE __ _ 

CEMENT DRILLED----- FROM TO ___ _ 

I 
TIME CHARGES 

DRILLING 0 CEMENTING _______ _ 

REAMING ________ _ EQUIP. REPAIR_..;...~-=-----
CA~NG _________ _ STAND-BY OR SURVEY ___ _ 

SET-UP, TEAR DOWN _____ _ WATER DELAY ______ _ 

MIXING MUD WASHING OR CLEANING 

BITS AND SHELLS 

BIT NO. ____ SIZE & TYPE ___ OVERSIZE, ___ ON ___ OFF __ 

SHELL NO. _____ TYPE--------. ON ___ OFF __ _ 

BIT CONDITION ________ _ 

- OROLU~.,..__'-1_~~-' - H<LP~ -~ ·'"7fi . 7 
MACHINE NO. ----------FOREMAN _________ _ 

7 --·· . .:... - - - - &.&........:.-....__ -- -- - ___ __... -...-... 
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asOYLES BROS. DRILLING COMrANY 
SHIFT REPORT 

• ,. -.. 4 • ,,.. 

JOB. ! .. '>ii .,,$ LOC. f .A.·1 k DATE -~ '":. l - l _; -
SHIFT OAY ___ SWING + NITE _____ HOLE NO • .J -~j ·-

RODS, e.ID OF SHIFT ____ _ 

STICKUP, ENO Of SHIFT_...,,,.......-.:,..--
OEPTH, e-10 OF SHIFT q ~ ~ 
DEPTH, START OF SHIFT .:;7 ;!.~ 
DRILLED 6 ! 
CORE RECOVERED l?+,. 3 
TYPE OF ROCJC _______ _ 

NUMBER OF RUNS 

MUD 

TYPE 
CAL-SEAl. ________ _ 

LUMNITE ________ _ 

PORTLAND·---------
ADDITIVES ________ _ 

WATER 

FEET CASED _______ FROM ____ TO _____ SIZE __ _ 

FEET REAMED FROM TO. SIZE ___ _ 

CEMENT DRILLED----- FROM TO_, ___ _ 

TIME CHARGES 

DRILLING __ .3 ______ _ CEMENTING _______ _ 

REAMING _________ _ EQUIP. R.EPAIR _______ _ 

CA~NG _________ _ STAND-BY OR SURVEY ____ _ 

SET-UP, TEAR DOWN _____ _ WATER DHAY _______ _ 

MIXING MUD WASHING OR CLEANING 

BITS AND SHEUS 

BIT NO. ____ ~ZE & TYPE ___ OVERSIZE ____ ON ___ OFF __ 

SHELL NO. _____ TYPE ________ ~ON ___ OFF __ _ 

BIT CONDITION _________ .... EASON fO'R RETIRING ____ _ 

~lJt-' -··-,,,. CRILUR fj'.,. • • .,, ..... ·.,...- I 

,. .. .· i. . _;yf . 
HELPER_· ... ~ ___ .-._'-_.> '-_.~_-.._~1 _____ _ 

~--· "'.~ ./ ... -.,._ 
. ·MACHINE NO. -· _.....___._ _____ FOREMAN 

:,_~. 7. . 
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asOYLES BROS. DRILLING COMt'ANY 
SHIFT REPORT 

•\· ., .... .. . ,,. '... 
_ . JOB . -t.i • r,=-. / DATE ~~ S"- k ) "'-

SHIFt f?A"J . b_. SWJNG ____ NITE ____ HOLE NO.) 7 '.)' 

RODS, ~q_ OF-~~ j J { i 
STICKUP, ENO OF SHIFT...,....,...-"" ......... -
OEPTH END OF SHIFT I / ) I 
DEPTH: ST ART OF SHIFT t:p; ?-= 
DRILLED /. 1 'f 
CORE RECOVERED 1"-':: //,.,...,! 
TYPE OF ROCK ______ _ 

NUMBER OF RUNS 

MUD _________ _ 

TYPE _________ _ 

CAL-SEAL ________ _ 

LUMNITE ________ _ 
PORTIAND _______ _ 

ADDITIVES. _______ _ 
WATER ________ _ 

FEET CASED ______ FROM ____ TO ____ SIZE __ _ 

FEET REAMED FROM ____ TO ____ SIZE __ _ 

CEMENT DRILLED FROM ____ TQ ___ _ 

TIME CHARGES -
ORILLING _ __;;;'--------- CEMENTING _______ _ 

REAMING _____ ...,.-__ _ EQUIP. REPAIR_") _____ _ 

CASING _________ _ STAND-BY OR SURVEY ___ _ 

SET-UP, TEAR DOWN _____ _ WATER DELAY ______ _ 

MIXING MUD WASHING OR CLEANING 

BITS AND SHEUS 

BIT NO •. ____ SIZE & TYPE ___ OVERSIZE. ___ QN ___ OFF __ 

SHELL NO. _____ TYPE ________ ON ___ OFF __ _ 

BIT CONDITION ________ _ 

:··om:: ~~LP .. __ 

MACHINE N: ~1--, FOREMAN _________ _ 

r .1 ________ _ ·-··--a••----~-·- ___ ..,;,..- ___ _....,,, .. ....:'."~_:_ ___ ::-. -



. ISOYLES BROS. DRILLING COMt' ANY 
SHIFT ·REPORT 

. .. ,-• _ .. 
DATE .~ -~ ~··-~- . . 5-- f _'l . • -

JOB 
J,. . LOC 1· .t,.;: ; ------- ·---~---~--·~/.---

.... 4S 

SHIFT DAY ____ SWING_..,,,5,___ __ NITE __ 
'"'} -~ _ _. 

HOLE NO. -c • · · 

RODS, END -OF SHIFT ____ _ 

STICKUP, END OF SHIFT-.-.---
DEPTH, END OF SHIFT I :! J '
DEPTH, ST ART OF SHIFT I I : } 

I ~! DRILLED-----........ --'-~'2'----
CORE RECOVERED I,; I ~ 
TYPE OF ROCK _______ _ 

NUMBER OF RUNS _____ _ 

MUD __ 

TYPE __ 

CAL-SEAL 

LUMNITE' 

PORTLAND 

ADDmvr:s 

WATER 
: .# _t .......... ., !..':,, ,.,... ..... , 

FEET CASED ______ FROM ____ TO ____ SIZE __ _ 

FEET REAMED FROM TO SIZE __ _ 

CEMENT DRILLED----- FROM TQ ___ _ 

TIME atARGES 

DRILLING __ , ______ _ CEMENTING _______ _ 

REAMING ________ _ EQUIP. Rl:PAIR ______ _ 

CASING _________ _ STAND-BY OR sUiV'EY ____ _ 
·~ 

SET-UP, TEAR DOWN _____ _ WATER Dl:LA Y __ -._:. _____ _ 

MIXING MUD WASHING OR CLEANING 

BITS AND SHELLS 

BIT NO. ____ SJZf & TYPE ___ OVERSIZE ___ ON OFF __ 

... ... SHELL NO. _____ TYPE ________ ON OFF __ _ 

BIT CONDmON _________ REASON _fC>R RETIRING ____ _ 

• I J _/ AE· 
R~R~S ( Ex~l~in, de,ys an_d, ~~e condition>----···-_ .. ·_·..-_ _,,_2.-·•_,._ .. _u.-_;_y._· __ 

.. • •• ;- .I~ "": 

· .. '· .. 

i . ·---::?"""==-----------------..:.·'---'!!!'~ ...... -'"----·~) . . 0 .:.__ , 1 -r..;~-.,_.,._.:.~ .·:_~~-:.. • ~1 .."'1:'...,-A r 

· DRILLER _______ .,.._,_· ----·HELPER---·-----· _ .. ___ _ 
,; 

MACHINE NO. --------- FOREMAN __ 

"t..-7 



ISOYLES BROS. DRILLING COMt'ANY 
SHIFT REPORT 

.-
·' ;" -

: .. JOB ~· - c;. :; LOC. ., -· · __ ,,·: /·, · 1 DATE :. -
; i ..:...-~.-">.::. -----""---'--....:-...: __ ,=- _....;;;,_ ____ _ 
~Y~1H~FT DAY ____ SWING _____ NITE _ __..') __ HOLf NO. ___ _ 

.. 

RODS, e.ID OF SHIFT MUD 

SilCKUP, END OF SHIFT TYPE 

DEPTH, END OF SHIFT ·~ .;.? CAL-SEAL 

DEPTH, ST ART OF SHIFT ,'.:.:; 0 LUMNITE . ~ 
DRILLfD I~~ PORTLAND 

CORE RECOVERED .-. ADDmVES 

TYPE OF ROCK :"' i;l -~) . WATER 
NUMBER OF RUNS t..... ()'-

r '~ 
FEET CASED------- FROM ____ TO ____ SIZE __ _ 

FEET REAMED FROM ____ TO ____ SIZE __ _ 

CEMENT DRILLED FROM ____ TO ___ _ 

' , TIME QIARGES 

DRILUNG __ , .. z_··_,~_-'=-""-"c.__ ____ _ CEMENTING _______ _ 

· REAMING _________ _ 

~pt .. ""•"'"'ir . , ' 
EQUIP. REPAIR ______ _ 

: CASJNt; __ .._/_. •_c..""'-"-......----- STAND-BY OR SURVEY ____ _ .. 
' SET-UP, TEAR DOWN _____ _ WATER DELAY _______ _ 

MIXING MUD WASHING OR CLEANING 

BITS AND SHEUS 

BIT NO .. ____ SJZE & TYPE ____ OVERSIZE. ___ ON ___ OFF __ 

SHELL NO. _____ TYPE _________ ON ___ OFF __ _ 

BIT CONDITION EASON FOR RETIRING ____ _ 

' -REMARKS (Explain delays and hole condition), _ _.....··..:..-'-· ..:...··-· --=----..:.-·-· __ _ 
;f ,; ·1 ~ 'l I • 

-l-"tJ.; '; . ,-~(';. ll I ~~.- :,. ~. f ,,. •! :-., • • .• ; t" 

; u 

/,;" .. ; / 4 / . ·• ... _~· -l:_·_. ,i._ ., 
ORIL.l.E:R_.;.../.' __ .__...".;...· ...._,....;:...· -...;1·'-=1-";.,__;,'-\..;.... -- HELPER_..;._...;."_.·,.....:....--~·_..;;.....:...;..._.,-__ 

-~· 7 z., MACHINE NO. __ .......,__,___._oc;;.. ___ _ FOREMAN __________ _ 

! _ _!_ _ _:-.= -



8\. . LES BROS. DRILLING COMP, 4y · 
SHIFT REPORT 

JOB 
)-.£ J [/fA _,., C· /· · /(_ ./ L- //.- l _.......__.._ ___ LOC. · '- ~ · ~·- ~ · ·~· DATE I - ""' -

SHIFT DAY L.,..;" SWING NITE ____ HOLE NO. J /) -

RODS, END OF SHIFT / "J J_ ') 
STICKUP, END OF SHIFT 7 
DEPTH, END OF SHIFT 1 J / ~. 
DEPTH, START OF SHIFT 129% 
DRILLED Iv 
CORE RECOVERED I ~ A 

TYPE OF ROCK ____ $.Jft:~~""-·-
NUMBER OF RUNS _____ _ 

MUD 

TYPE 
CAL-SEAL _______ _ 

LUMNITE _______ _ 

PORTLAND _______ _ 

ADDmves _______ _ 

WATE~.---------

FEET CASED ______ FROM ____ TC>---- SIZE __ _ 

FEET REAMED FROM ____ TC>---- SIZE __ _ 

CEMENT DRILLED FROM ____ TC>----

TIME OfARGES 

DRILLING _ _..b=------- CEMENT11NG __ _.;.._..;,... __ _ 

REAMING ________ _ EQUIP. l!EPAIR __ 1.-... ___ _ 
CASING _________ _ STAND-EIY OR SURVEY ___ _ 

SET-UP, TEAR DOWN _____ _ WATER C>ELAY ______ _ 

MIXING MUD WASHING OR CLEANING 

BITS ANO SHELLS 

BIT NO. ____ SIZE & TYPE ___ OVERSIZE ____ ON ___ OFF __ 

SHELL NO. _____ TYPE _________ ON ___ OFF __ _ 
·' 

BIT CONOITION _________ _..EASON ~OR RETIRING ____ _ 

; " 
• DRILLER~ ,JJ_~ 

MACHINE . NO. ~~~_;._, ,i4_~:· 
7 ' ' --·-.. ----· ·-~ -·--- ' _____ :_·. - --· -

HELPER 

FOREMAN--·---------



Bl . LES BROS. DRILLING COMP1 .Y 
SHIFT REPORT 

.- ~ ~ - . -
JOB :l - !c2 ~ LOC. I'd ( DATE • ) -/ F:-~; 
SHIFT DAY ___ SWING v' wNITE ____ HOLE NO .. J7_.;.,-

RODS, END OF SHIFT ____ _ 

STICKUP, END OF SHIFT ____ _ 

DEPTH, END OF SHIFT . l :J J J.. 
::::;, START OF SHIFT I ~ 
CORE RECOVERED---.-~~~--
TYPE OF ROCK----,:,.,---
NUMBER OF "RUNS -2 

MUD _________ _ 

TYPE _________ _ 

CAL-SEAL ________ _ 
LUMNITE ________ __ 

PORTLAND ________ _ 

Aoomves ________ _ 

WATER---------~ 

FEET CASEO ______ FROM ____ TO ____ SIZE __ _ 

-FEET REAMEO ______ FROM ____ TO SIZE ___ _ 

CEMENT DRILLED----- FROM TO ___ _ 

TIME OfARGES 

DRILUNG_..,.,3 _______ _ CEMENTING _______ _ 

REAMING ________ _ .-EQUIP. REP AIR--"..,,;.__ ____ _ 

CA~NG _________ _ STAND-BY OR SURVEY ____ _ 

SET-UP, TEAR DOWN _____ _ WATER DELAY _______ _ 

MIXING MUD WASHING OR CLEANING 

BITS AND SHELLS 

BIT NO. ____ ~ZE & TYPE ___ OVERSIZE ___ ON ___ OFF __ 

SHELL NO. _____ TYPE ________ QN ___ OFF __ _ 

BIT CONDmON EASON FOR RETIRING ____ _ 

-.:.1 
J •· • 

~- "'' .. 
cR11.LER L i'&vL-....,,. /;,t"'L 
MACHINE NO. -·----,""'"---- FOREMAN _________ _ 

7 
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Bl. · LES BROS. DRILLING COMP# .Y 
SHIFT REPORT 

. ·.,,) / . 
JOB _5 ·~ 3 LOC. /. ,. - ' -'." ;.;,. iDATE .:.,. ___ ............ __ _ 
SHIFT DAY ____ SWING ____ -N1re_d __ HOLE NO. _ _.t::_,. .....,;'----

i .. 2'" RODS, END OF SHIFT ____ ~ 

.' C.i STICKUP, END OF SHIFT ___ ...;.....;;'--
DEPTH, e.ID OF SHIFT _____ _ 

.,. ... ... 
DEPTH, START OF SHIFT---------

DRILLED--------~""'--

;< . , 
·'; ~ 

' 

CORE RECOVERED ____ __..__.._ Zr2 . , 
-~ ;;,.../J"" TYPE OF ROCK _________ _ 

NUMBER OF RUNS 7 

MUD 

TYPE 

CAL-SEAL 

LUMNm: 

PORTLAND 

ADDITIVES 

WATER_ I lue.L 

FEET CASED _______ FROM ____ TQ1 ____ SIZE __ _ 

FEET REAMED FROM ____ TO ____ SIZE __ _ 

CEMENT DRILLED----- FROM T01 ___ _ 

TIME CHARGES 
' DRILLING ____ t-Y"_. __ f ._t::.._.~_<-_1 __ _ CEMENTliNG _______ _ 

REAMING ________ _ EQUIP. REPAIR ______ _ 

CASING _________ _ STAND-BY OR SURVEY ____ _ 

SET-UP, TEAR DOWN _____ _ WATER DELAY _______ _ 

MIXING MUD WASHIN(:7 OR CLEANING 

BITS AND SHELLS 

BIT NO. ____ SfZE & TYPE ___ OVERSIZE ____ ON ___ OFF __ 

SHELL NO. _____ TYPE _________ .oN ___ oFF __ _ 

BIT CONDITION REASON F()R RETIRING ____ _ 

REMARKS (Explain delays and hole condition>--------------

ORIU.ER 

MACHINE NO. 

7 

/ 

.._-- t I .; 

,' 
/ 
/· "//'/A• HELPER~-°"'r<.Jt.f';...i-,_ ...... _.~_·.;....: .&..' J_ • ..;..;.-:'-"'.h.:........f'-'/._·.._1. 

? ;; 2,.,, ,> FOREMAN . --·,..,.--·-·------
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Bl LES BROS. DRILLING COMP 1 .Y -
SHIFT REP9ip' . 

JOB_"'-~ ... _-_(.,,_> __ i.oc/_#<: e~C, . .f;,: f DATE~...._!/ ... ~~-

SHIFT DAY £---
J "")~-SWING ____ NITE ____ HOLE NO. -

RODS, END OF SHIFT I LI ~ ~ 
mCKUP, e.ID OF SHIFT--.--......='"""'..--

. DEPTH, a.ID OF SHIFT . Jq 7 fl 
DEPTH, ST ART OF SHIFT / ~ ~ ~ 
DRILLED _______ 7_0 __ 

. CORE RECOVERED--~".__/.l~,.,..;;~;.---
TYPE OF ROCK _____ k"'¢<.__.'-_-b.~I;!--_· _ 
NUMBER OF RUNS 7 

MUD _________ _ 
TYPE ___________ _ 

CAL-SEAL ________ _ 

LUMNITE ________ _ 
PORTLAND _______ _ 
ADDmvEs _______ _ 
WATER ________ _ 

FEET CASED ______ flOM _____ TO ____ SIZE __ _ 

FEET REAMED FROM TO SIZE __ _ 

CEMENT DRILLED _____ FROM TO ___ _ 

d TIME CHARGES 

DRILLING ___ Q.______ CEM~TING ________ _ 

REAMING_________ EQUIP. REPAIR ______ _ 

CASING_________ STAND-BY OR SURVEY ____ _ 

SET-UP, TEAR DOWN______ WATER DELAY ______ _ 

MIXING MUD WASHING OR CLEANING 

111'5 .AND SHB.LS 

BIT NO. ____ SIZE & TYPE ___ OVERSIZE ___ ON ___ OFF __ 

SHELL NO..._.. _____ TYPE ________ ON ____ OFF __ _ 

BIT CONDmON EASON FOR RETIRING ____ _ 

REMARKS (Explain delays and hole condition>------------

~·· 
DROLLER ~A~ . .._~!JL:t; ~ 

. MACHINE NO. __ <{OJ.: ....:~-----,.._· ---- FOREMAN _________ _ 

0 . ·--
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Bl LES BROS. DRILLING COMP> .Y 
SHIFT REPORT 

JOBj ... -.;;· ..,5 LOC. J A1 C 
, •I " -

DATE 
... _,,_ .~ : 
-· .i "..qi!!-

--.. 
SHIFT DAY ___ SWING _;..· NITE __ HOLE NO ... 'l ;: --

RODS, END OF SHIFT _____ _ 

STICKUP, END OF SHIFT _ .,. 
DEPTH, END OF SHIFT f .::; e ·· · 
DEPTH, ST ART OF SHIFT ' .... _ ~ ~ 
DRILLED ;,,;... l 
CORE RECOVERED _____ ... __ .~ .... -----..~--_ 

TYPE OF ROCK ____ -"___.,.~--

NUMBER Of RUNS __ =''-------

MUD 
TYPE 
CAL-SEAIL 
LUMNITE 
PORTLAND 
ADDITIVES 

WATER 

FEET CASEO _______ FRQM ___ _ TO 

FEET REAMED FROM ___ _ TO 

CEMENT DRILLED FROM TO ___ _ 

TIME OfARGES 

SIZE 

SIZE 

;(' DRILLING _________ _ CEMENTING _______ _ 

REAMING ________ _ EQUIP. Rl:PAIR ______ _ 

CAgNG _________ _ 
STAND-s~r OR SURVEY ____ _ 

SET-UP, TEAR DOWN WATER Dl:LAY _______ _ 

MIXING MUD WASHINC; OR CLEANING 

BITS AND SHELLS 

BIT NO •. ____ SIZE & TYPE ___ OVERSIZE ___ ON ___ OFF __ 

SHELL NO. _____ . TYf»E ________ ON ___ OFF __ _ 

BIT CONDITION EASON FC>R RETIRING ____ _ 

REMARKS (Explain delays and hole condition), _____________ _ 

-'---·,7_1_:_._' -~-~-'----~_~_,,:J ____ H"'' ,.ER~ .:.:· ,_· -->....,_). - ~,.L_ _,~iZI_. ~t 
DRILLER_ . • - - +- .......- ~ -
MACHINE NO. --------- !'OREMAN------------

~ __ 7 . t-, 
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Bl LES BROS. DRIWNG COMP, .Y . 
SHIFT REPORT 

l'j ; I. - .-/ I- ... JOB _ _. ....... · _-_i.i'"_.· _______ LOC. !~" :• .... .,. I . j.;_. :'1 DATE . -; - / . - . : ;:. ._ 

SHIFT DAY ___ SWING ____ Nife ff' HOLE NO. -f .7 5 

RODS, e-ID OF SHIFT ____ .- ·-h_-; ~i 
STICKUP, a..D OF SHIFT ____ ...,.L 

DEPTH, e-ID OF SHIFT_. __ • ..... :· ......... f_<' 
DEPTH, START OF SHIFT I .:,;e;). 5 
DRILLED--------2...-:oo_·· 
CORE RECOVERED _____ 7.......:&,},_.. 

TYPEOFROCK _______ ~~~"'""-/1_ 

NUMBER OF RUNS 7 

MUD _________ __,.. 

TYPE ___________ _ 

CAL-SEAL _______ _ 
LUMNITE ___________ _ 

PORTLAND-----------
ADDmvES___,.. _________ _ 

WAliR= ff,&· ..!2,_ 

FEET CASED-------FROM ______ TO _____ SIZE __ _ 

FEET REAMED FROM TO SIZE __ __ 

CEMENT DRILLED FROM ____ TO ____ _ 

I TIME OtARGES 
DRILLING __ . i>---i-;f ..... 5.,,_._. -- CEMENTING ______ _ 

REAMING ________ _ EQUIP. REPAIR ______ _ 

CASING _________ __ STAND-BY OR SURVEY ___ _ 

SET-UP, TEAR DOWN ____ ";\:_ WATER DELAY _______ _ 

MIXING MUD WASHING OR CLEANING 

~ BITS AND SHEUS 

BIT NO. _____ SIZE & TYPE ___ OVERSIZE ___ ON ___ OFF __ 
.. ~ 

SHELL NO. _____ TY~E _________ ON ____ OFF __ _ 

BIT CONDmON REASON FOR RmRING ____ _ 

REMARKS (Explain delays and hole condition•-------------

-.---;~~-------------------------------------,.. 
. '·""'-------.---....----------------------...,,.....--/ -~- \ p _.' -~ -.J I J. 

, )_/' ( _-;· r n;c</(J V H£1.P~--+l.-...c;.m""-+-·\.._(-1-)1 ...... :,._.4.,._e ........ b ..... Q.-::;...·__,..·_i 

. ~ 32 r FOREM:.._•-----------
--------



BL . LES BROS. DRILLING COMP1- . • Y 
SHIFT RE~~ ,,. 

~ -- ( r ~ Loc//f/f e (' ,.,_,J:A.,/~' - DA TE <;-11- C- ~ -JOB 

SHIFT DAY V- SWING ____ NITE __ HOLE NO. -; / !,-

RODS, END OF SHIFT / 6' ~ 2 
STICKUP, a.ID OF SHIFT / 
DEPTH. END OF SHIFT 11; r G 
DEPTH. START Of SHIFT I c...-9 ,:...,-
DRIUEO ~ 
CORE RECOVERED = 
TYPE OF ROCK . 

NUMBER OF RUNS / 

MUD 

TYPE 
CAL-SEAl. ________ _ 
LUMNITE ________ _ 

PORTLAN.D·--------
ADDITIVE'S~._A/,._. 
WATER /~....--.2. 

FEET CASED------ FROM ____ TQ _____ SIZE __ _ 

FEET REAMED FROM TO. SIZE __ _ 

CEMENT DRILLED----- FROM TO_, ___ _ 

ct DRILLING ___ ·-.-./ _____ _ 

TIME CHARGES 

CEMENTING _______ _ 

REAMING ________ _ EQUIP. REPAfR ______ _ 

CA~NG _________ _ STAND-BY OR SURVEY ____ _ 

SET-UP, TEAR DOWN ____ _ WATER DEUY _______ _ 

MIXING MUD WASHING OR CLEANING 

BITS AND SHELLS 

BIT NO •. ____ ~ZE & TYPE ___ OVERSIZE ____ ON ___ OFF __ 

SHELL NO •. _____ TYf>E ________ JON ___ OFF __ _ 

BIT CONDITION EASON FOR RETIRING ____ _ 

REMARKS (Explain delays and hole condition), ___ ·---------

MACHINE NO.--....:.-....;.... _____ FOREMAN--·---------

'"'\._l _ ____ . ---· ~·"'·---~". -------· 
. ' .. 
-~~ - --



-------- -----------------

8\.. . LES BROS. DRILUNG COMP" • Y 
SHIFT REPORT .-

JOB ~ -.. G, 3 LOC / J"1f DATE ~ • •. / ~ • :~ 
~ ~~·-SHIFT DAY ___ SWING l NITE ____ HOLE NO:_. I.., 

RODS, END OF SHIFT ____ _ 

STICKUP, END OF SHIFT' ____ _ 

DEPTH END OF SHIFT J ~ 'tf ?f 
DEPTH: START OF SHIFT' I .~-~.-.2 ... ~ 
DRILLED ~ r:;J 
CORE RECOVERED ~I'- i) 
TYPEOFROCJC ______ _ 

NUMBER OF RUNS 

MUD 
TYPE 
CAL-SEAL 
LUMNITE 
l'.'QRTl.AND 
ADDmves 
WATER 

FEET CASED------FROM ___ _ TO 

FEET REAMED FROM ___ _ TO 

CEMENT DRILLED FROM---- TO ___ _ 

,,.,/ TIME OfARGES 

SIZE 

SIZE 

DRILLING_ ... ~=-------- CEMENTING _______ _ 
REAMING ________ _ EQUIP. REPAIR ______ _ 

CASING _________ _ STAND-BY OR SURVEY ___ _ 

SET-UP, TEAR DOWN ____ _ WATER DELAY ______ _ 

MIXING MUD WASHING OR CLEANING 

BITS AND SHELLS 

BIT NO. ____ SIZE & TYPE ___ OVERSIZE ___ ON ___ OFF __ 

SHELL NO. _____ mE ________ oN ___ oFF __ _ 

BIT CONDmON ________ _.. 

; .. , 
DRILLER 'p;_ -~ r.A·~-""~A 

_/ 
MACHINE NO. --------- FOREMAN _________ _ 

L.7 



Bl . LES BROS. DRILLING COMP>_ • Y 
SHIFT REPORT 

,t:./' L 3 : . .'i I , I r-" -. ,. . 
JOB_...;:·--'=-----v---_:;;.._ __ Loe. : :y.("• - ~ (! ~ . .., ~c;-. •.;.DATE __;:..3::;...-- ·-_._,f.1_' c--=--· _-....;~::::.. .. -~ 

SHIFT DAY ___ SWING ____ NITE __ _ HOLE NO • 
. - < 
~ /-

. , 7-;3 RODS, END OF SHIFT __ __,_-=-;;.,,~c:. 
STICKUP, END OF SHIFT ___ ---'o.._· 
DEPTH, END OF SHIFT ___ _, ..... · °7._' ~ ... l_,,b"'--
DEPTH, ST ART OF SHIFT · j k· ,; t2 
DRILLED-------~-.... : .... 0.__ 

;;- () 
CORERECOVERED----~J~-
TYPEOFROCK _____ __.1~''-'...;~_. 
NUMBER OF RUNS 

MUD 

TYPE 
CAL-SEAL.. ________ _ 

LUMNITE_. ________ _ 
PORTLANC1 ________ _ 
ADDmves; ________ _ 

W:dfR__ $ R. , .-y =f.. 

FEET CASED ______ FROM ____ TO ·---- SIZE ___ _ 

FEET REAMED FROM ____ TO·-·---- SIZE ___ _ 

CEMENT DRILLED FROM ____ TO ___ _ 

I TIME OfARGES 

DRILLING _ _......J.......__h~f!~5,,,__· --- CEMENTING _______ _ 

REAMING ________ _ EQUIP. REf'AIR ______ _ 

CASING _________ _ STAND-BY OR SURVEY ____ _ 

SET-UP, TEAR DOWN ____ _ WATER OB.AV _______ _ 

MIXING MUD WASHING OR CLEANING 

BITS AND SHELLS 

BIT NO •. ____ SIZE & TYPE )'7,£". OVERSIZE ____ ON ___ OFF __ 

SHELL NO. _____ TYf)E ________ ()N ___ OFF __ _ 

BIT CONDITION ________ _..EASON FOil RETIRING ____ _ 

·; /.~ ,_ · !"· 1, ·-' ,;'1 I HELPER_ .. r ___ -_· _, ..... _,_,_ . ...;: ,...;..,.;....·_. ,_: _~_[_,_~ __ 
DRIU..ER 

-~ 2 "> 
MACHINE NO.-""'---'-·'--~--- FPPEM'N 

~ .7 



~ 

/ 

. ~ 

Bl . LES BROS. DRILUNG COMP~- • Y 
SHIFT REPORT-~ 

JOa_'7 ... _-_,_-:; ___ ~ M e~;J DATE j-- I J-~ 5 
SHIFT DAY Y SWING NITE HOLE NO. ~ ..,.'?~ ~ 

RODS, END OF SHIFT ·: . MUD 
STICKUP, END OF SHIFT TYPE 
DEPTH, END OF SHIFT. CAL-SEAL 
DEPTH, ST ART OF SHIFT LUMNITE 

DRILLED PORTLAND 
CORE RECOVERED ADDITIVES 

TYPE OF ROCK WATER 
NUMBER OF RUNS 

FEET CASED FROM TO SIZE 

FEET REAMED FROM TO SIZE 

CEMENT DRIUEO FROM TO ___ _ 

TIME OIARGES 

DRILLING 
5- CEMENTING ____________ ___ 

-
REAMING ·EQUIP. REPAIR __________ .....;__ 

CASING :J STAND-BY OR SURVEY _____ __ 

SET-UP, TEAR DOWN WATER DELAY ______ ___.;. ____ _ 

MIXING MUD WASHING OR CLEANING 
.. 

BITS AND $Ha.LS 

BIT NO. SIZE & TYPE ___ OVERSIZE ___ oN _____ oFF __ 

SHELL NO. TYJ»E ------------ON OFF ____ _ 

BIT CONDmON 

REMA~~*s and 

.r J1 ~ 

-·- ~-------:::__- .. ·-· ---·---=--'---'"'""-'---



Bl. . LES BROS. DRILLING COMP; . Y 
SHIFT REPORT 

I' ~,1.r .. , .. ' ' • 
LOC. ~;;,,J DA~ ... ..J a ~~· 

.. 
: ,i4I .... ,. . ;19 

SHIFT DA Y ____ SWING ,,. NITE ____ HOLE NO • .,.: -·j 

RODS, &lD _OF SHIFT ____ _ MUD 
~CXUP, END OF SHIFT ____ _ TYPE 

DEPTH, &lD OF SHIFT_· ----- CAL-SEAL 
- . 

DEPTH, START OF SHIFT ____ _ LUMNmE 

ORILLED---------- PORTLAtlfD 
CORE RECOVEREO _______ _ ADDmV'ES 
TYPE OF ROCK. _______ _ WATER_ 
NUMBER OF RUNS 

FEET CASED ______ _ FROM TC> SIZE 
FEET REAMED _____ _ FROM TC> SIZE 

CEMENT DRILLED ____ _ FROM TC> 

TIME OiARGES 

DRILLING _________ _ CEMENTING ________ _ 

REAMING ________ _ EQUIP. R:EPAIR ______ _ 

CAgNG _ __,.~"---------- STAND-B·Y OR SURVEY ____ _ 

SET-UP, TEAR DOWN _____ _ WATER C~ELAY ________ _ 

MIXING MUD WASH!~:; OR CLEANING ____ _ 

BITS AND SHELLS 

BIT NO .. ____ gze & TYPE ___ OVERSIZE ___ ON ____ OFF __ 

SHELL NO. _____ TYJ»E _________ ON ___ OFF_.:...-_ 

BIT CONDITION _________ _.. 

~.-.;.\ ., .;. ). _, - -.. 
DRILL.ER ~., 1/i . .Jll..;;•~-- ,!'. ~--~ 

I 
MACHINE NO.---------

_ _7_ 



RODS, &ilD OF SHIFT ____ _ 

STICKUP, &ilD OF SHIFT ____ _ 
DEPTH, &ilD OF SHIFT ____ _ 
DEPTH, START Of SHIFT ____ _ 

DRILLED--------
CORE RECOVERED------
TYPE Of ROCJC ______ _ 

NUMBER Of RUNS 

MUD---------~ TYPE _________ _ 

CAL-SEAL _______ _ 
LUMNITE ________ _ 

PORTlAND--------
ADD ITIVES _______ _ 

WATER--------~ 

FEET CASfD ______ FROM ____ TO---- SIZE __ _ 

FEET REAMED FROM TO SIZE __ _ 

CEMENT DRILLED----- FROM TO----

TIME atARGES 

' DRILUNG ________ _ CEM&mNG _______ _ 

EQUIP. REPAIR ______ _ 

STAND-BY OR SURVEY ___ _ 

REAMING ________ _ 

CASING_-~8'~-----
SET-UP, TEAR DOWN ____ _ WATER DELAY ______ _ 

MIXING MUD WASHI~ OR CLEANING 

BITS AND SHBLS -

BIT NO. ____ SIZE & TYPE. ___ OVERSIZE ___ ON, ___ OFf __ 

SHBLNO •. _____ ~·--------ON ___ O~---

-BIT CONDmON REASON FOR RETIRING·-----_,-. 

_ .... _7 - ·- --- ----- ___ __._ __________ - ------- -·-----·-"-- - - . 



LES BROS. DRILLING COMP / .Y 
SHIFT REPORT 

·- l , 
LOC. j A'J C,. .DATE_) -/Ir/- ..,.s 

bl ~~-~ 
SHIFT DAY ___ SWING ~ NITE___ HOLE NO~'~ 
• 

ROOS,- END Of SHIFT ____ _ 

STICKUP, END Of SHIFT ____ _ 

DEPTH, END Of SHIFT ____ _ 

DEPTH, START OF SHIFT ____ _ 

DRILLED----------
CORE RECOVERED ______ _ 

TYPE OF ROCK ______ _ 

NUMBER Of RUNS 

MUO: 

TYPE 
CAL-SEAL ________ _ 

LUMNITE --_,;jlj~.-.,.......,..,_""""°_._ 

PORTLANl~--=-.z:;;_-----
ADDITIVES _________ _ 

WATER 

FEET CASED ______ FROM ____ TO_, ____ SIZE __ _ 

FEET REAMED FROM ____ TO_, ____ SIZE __ _ 

CEMENT DRILLED FROM ____ lQ_, ___ _ 

TIME OfARGES 

CEM9'mNG_lf=-------DRILLING ________ _ 

REAMING ________ _ EQl:flP. RE:PAIR ______ _ 

CA~NG _________ _ STAND-BY OR SURVEY ____ _ 

SET-UP, TEAR DOWN _____ _ WATER DE:lAY _______ _ 

MIXING MUD WASHING• OR CLEANING 

BITS AND SHBlS 

BIT NO., ____ SJZE & TYPE ___ OVERSIZE ___ ON, ____ OFF __ 

SHELL NO., _____ TYPE ______ __;.._QN ___ OFF __ _ 

BIT CONDITION REASON FCIR RETIR NG ____ _ 

Jrri ... . i, '_/.;,•~ HEU'ER 

MACHINE NO. · 4- "OREMAH--·---------

7 ~----· 

DRl'-LER 



- --- ------- ------- ------------- --- -- - ---- -- ----

a~ _1.ES BROS. DRILLING COMP1 .Y 
SHIFT REPORT 

JOB _5 ~ 3 UX._/ fn\.- t:(J ~!,k_cf. DATE 5- /f/;-4? 5 

SHIFT DAY SWING ~ d /, tt HOLE NO. 3 7 f 

RODS, END OF SHIFT. ____ _ 

STICKUP, END OF SHIFT ____ _ 

DEPTH, END OF SHIFT_------
DEPTH, START OF SHIFT ____ _ 

DRILLED---------
CORE RECOVERED-------
TYPE Of ROCJC ________ __ 

NUMBER OF RUNS 

FEET CASED------ FROM 

FEET REAMED·------ FROM 

MUD 
TYPE 
CAL-SEAL 
LUMNITE 

PORTI.AND 
ADDmVES 

WATER 

TO SIZE 

TO SIZE 

CEMENT DRIUED----- FROM TO ___ _ 

TIME CHARGES 

~ r be\. 
!Jf'~~~---------

CEM&mNG _________ _ 

EQUIP. REPAIR ______ _ 

CASING _________ _ STAND-BY OR SURVEY ____ _ 

SET-UP, TEAR DOWN ____ _ WATER DELAY _______ _ 

MIXING MUD WASHING OR OEANING 

BITS AND SHBLS 

BIT NO •. ____ SIZE & TYPE ____ OVERSl1'-'ZE~--oN ____ oFF __ 

SHELL NO •. _______ TYJ»E ________ oN ___ oFF __ _ 

BIT CONDITION EASON FOR RETIRING ____ _ 

DRILL.ER r c... rz/ wA ../ 
MACHINE NO. ----Bi ...... z.ic;;_ ... koe;;_/ __ 

--- _7 

.. ~..;,_. 
~ . ..,.:..,,.. = 

FOREMAN ___________ _ 



B 

JOB ~'-(, ~ 

:LES BROS. DRILLING COMP. 4Y 
SHIFT RE~RT . tJ 

,:?,. '/ 15..vt:?.. '~- I,. . I 
LOC. //!( e ._~~·-· . DATE :Z - :J - - ~-. 

SHIFT DAY ~ SWING NITE HOLE NO. -:J7 J-

RODS, e.lD OF SHIFT ____ _ 

STICKUP, e.ID OF SHIFT ____ _ 

DEPTH, END OF SHIFT ____ _ 

DEPTH, START OF SHIFT ____ _ 

DRILLED----------
CORE RECOVERED ______ _ 

TYPE OF ROCK _______ _ 

NUMBER OF RUNS 

FEET CASED _____ _ FROM 

FEET REAMED _____ _ FROM 

CEMENT DRILLED ____ _ FROM 

MUD 

TYPE 
CAL-SEAL _________ _ 

LUMNITE ___ ........., __ __L_ _ _,_: __ 

PORTlANC>_~'-'---· A~:uJ'k=-~· _ 
ADDITIVES ________ _ 

WATER 

TO_ SIZE 

TO_ SIZE 

TO_ 

TIME CHARGES 

DRILLING ________ _ 

REAMING ________ _ 

·-CASING _________ _ 

SET-UP, TEAR DOWN_-=~---
MIXING MUD 

CEMENTING 3 
EQUIP. REPAIR 3 
STAND-BY OR SURVEY ____ _ 

WATER DELAY _______ _ 

WASHING OR CLEANING ___ _ 

BITS AND SHELLS 

BIT NO. ____ SIZE & TYPE ___ OVERSIZE ____ ON ___ OFF __ 

SHELL NO. _____ TYPE ________ ()N ___ OFF __ _ 

BIT CONDITION REASON FOR RETIRING ____ _ 

============================================================= 
REMARKS (Explain delays and hole condition>-------------



I~ rtRNATIONAL MJNtH~L:S & CHEM!CAL GORPORATiuN 
P.O. BOX 71, CA.RLSBil>. ~W MEXICO 

Page No. 

LOG OF PROSPECT WELL 
Test No. _ ~~-

AGllCULT\JLU OIEMICAlS DIVISION 

DEPTH 
DESCRIFTIC"'Q 141 C."F~lVED ... '° 

IN1'EIVAL OVERB:WDE~J 

--
0 30 Jy_ Sand - r~'.l 1.-/:2.~- ~~'.~ tar: ca!:~cr.,,, 

S£P2'l -. I 
_, __ ~_, 

s ' - " 0. • """ u N. ?L 10 ~c 20 Cla.v-S~1·"' :-ed w/1()-lc'.~ ~-- C3':·:.- .• • _.l - L.;O.:.& ~ra"'' 

~o 200 15'0 Cla7 ~- ~ :·'3d. .,,bro'--n -::.lt ?"'~.•"': ~r:~ -.y: .. 
~.!1 (;.S. l :. !_! :-.:· - 0r.a..;..e. ... ~-~--..... -·., -· 

. 

200 210 10 Cla~'-Shale - w/10-1~'.t t~.n->2'rav .~~lich.o 

! 

210 270 Lo Sand - red-hro"h"I1· .fine &>rained 

I 
270 280 10 I Cla.-..r - red-brol .. "'tl. coarse 2raineJ -

280 1110 60 I ClAv-ShalP - rf';d w/20-c;'O~ '1' ... .,.,... r:;-nmim 

0d"'r ti 0 c.· i "', "''i1""''r1' -P.<"••l + i-.c ; ., ~ .... c:+. ·""..; ._1 ...... .,;:::•.!'. .., .... 
-

ilrO 180 ho I Cl~ -...·-. .Sh~~ e -· ::-ed-br•·i:m w·/1 ~- "')(1..:( '7"'~'T C''.l"':"l~1~T'!'I 
-

i 
I 
I 

-

380 4h0 60 I Clav-Sh.al-:: - red-b~;..11 , w/30-SUi ~~ ... ~si.:n1 i:i. .~a.T.:.. t:.t:.=:.3 

i ( r nr• l- circt:la:':·: er:\ ........ --.) ..., ---

I ' 

440 470 30 I Cla:v-Si!;i.:.e - :-eJ .... r:r .. 1ir:-·t. w/-t::-~c~:".! of ~ .. r~211:r1 

I 
j - ------------------ --- ·----- ---------·· 
I 

470 520 50 i .Ar.h~::iri tA - er·a-;-to:4. fl i::J. L ·.- - ':'~~~?·"' ... 7 - 1"-.l:1~ ... :: C'".~. ~ ~ "'-~ --
I 

I l 
I - -----
I : __ ,.._ 

::- _)' .. ..' ' i c i a.~y .. -~) .t !. ..:i "i :·. ... , .. , : ... ~ ' ___ , .. --:--

I -----~-----,__! ____ __,: ______________________________________ _ 

5-1\ _._,Q I r C i ,_• ,:. - , .. ,· L. -
---"''-"j;;...;U'- __ _.__~),':-..;;._. _ _._ __ .;;;;::._J ___ , ---~·-..;;.·•""'"' ·-'-"-~'-----~ :"t:- -~-

,,.,.,.L. .l .; -- ..... 

- t;=== 



c.{!b-s-:~ 

c;"2b-5'~b 

S-.j A~:..,.;.~c &' 17 
. 'f 2."' ·-

S-16- r..10 

4)b- 74 t> 

C)'i 
Lr t ~ .. Jr,J,;k PLUGGING ,.., ll ·"° 

SHEET 
C-.,p 

,,. - g1/) /); • w,. I!,, ? IMC No. 37S--
flt> - h? ,-1- 1'/t-

From To Int. Material Size Ft. /Sack Sacks 
·-·· - - ... ·"'- ---- -

-

-
11'1l.o

1 
-~-t-7' 

I 

Ceme1Lt; s 7 /g ,, .. 1~·2 'I ''l sz 
·$17 SIO "Jj 0 i Ce~11..--t. {., ').., ,, I.~ 42 

I ' ' 3fi, J1 510 ;zo '-I 'I 0 M~ . 
AD (J. 2.o ' (~~·t ">/q" ~.CJ LI 

- .. 

174 to 

-

. - .... . . -

I 
I 

-· I 
! 

TOTAL SACKS 4~ 

Set casing 4 1 above surface 

Set Marker Plate Number :3 7 ~ 

8-61 

i 



/ 

'\j) r 
Pennittee: 

OpPrator: 

Penni t No. 

Location: 

Surface Elevation: 

Total Depth: 

Type of Well: 

Drilling Contractor: 

Drilling Record: 

Casing Record: 

Water Horizons: 

Rustler Formation: 

Top of Salt: 

Top of USGS 124 Bed: 

Mineralized Beds: 

to Washington f/~7 (t..r 

RECAPITULATION J:t.E CEI VED 
TEST WELL IMC 375 

SEP2 2 1965 -,, 
R. G. Haworth LJ. S. Geological .,~ 

Carlsbad.. N. M. -
International Minerals & Chemical Corp. 

NM-0359161 

144' S24°E from NW Corner of Sec. 33, T.22S., R.31E. 

3390' 

1746 1 

Potash Core Test 

Boyles Bros. Drilling Co. 

Date Started: 4/28/65 
Date Completed: 5/rn/65 
6-1/4 Rockbit: 0 - 520' 
3-7/8 Rockbit; 520 - 1300' 
3-7/8 Corebit: 1300 - 1746' 

4" Casing: 0 - 817' Recovered 129' 

Unknown 

470 - 790 1 

790 1 

1602' 

None 



DOE/WIPP 97-2220a 

Notice of Intention to Drill, Subsequent Report of Abandonment, IMC Drilling 
Instructions, Log of Prospect Well (sampl~a page}, Plugging Sheet, and 

Recapitulation for IMC-377 (6 pages total). 



..-.m e-aata 
(Peb. 11151) 

377 *t±' ___ __! _J_ ___ _ 

----~ '-----' ' ' ' ' ' ' ' ' ' ' ' ' ' ---- .. -----·- ----
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 

Copy M'1i1Ed tc W c::::;'.·.::: :;~:;i;i 

(SUBMrI' JN TRIPLICATE) 

UNJTE:o STATES 

DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

B~ Bonn No. 0-JU&f. 
Approftl aplNI ~HO • 

Land oe-§~!'!!~ __ f_~-'---~~-M. 
Permit NM 0384584 

.ltA1liiftio. ·-- -- ----------------

Ulllt ---------------------

SUNDRY NOTICES AND REPORTS ON WELLS ;oci:: 
.::iu'". 

NOTICE OF INTEfrlON TO DRILL------------------------------- __ x__ SUBSEQUENT REPORT OF WAnR SHUT-Of1" _____ :: __ -~--:.::~~--- "re -~ 
NOTICE OF INTENTION TO CHANGE Pl.ANS---------------------------- SUBSEQUENT REPORT OF SHOOTING OR ACJD1%1HG----~~_;; 7---· 
NOTICE OF INlEMTION TO TEST WATER SHUT.OFF _____________ ------ SUBSEQUENT REPORT OF ALTERING CASING-----------------------· 

NOTICE OF IN'TJ"TION TO RE-DRILL OR REPAIR WELL ________ ------ SUBSEQUENT REPORT OF RE-DRIWNG OR REPAIR _________ ---

NOTICE OF IN"TENTION TO SHOOT OR ACIDIZE------------------ ---··-- SUBSEQUENT REPORT OF ABANDONMENT--------------------------· 

NOTICE OF INTENTION TO PULL OR ALTER CASING----------------- SUPPl..EMENTARY wn.L HISTORY--------------------------------------· 

NOTICE OF INTENTION TO ABANDON WELL------------------------··-- ------------------------------------------------------------------------ -----

--... --... ------·---------·--------- ------------------------·-------· . --------- --------------·-------------------------·-----------------------·------- -----· 
(INDICATE ABOVE BY CHECK MARK NA1ruRE Of' REPOftT, NOT1CE. OR OTHER DATA) 

--··--------------------------AP-z:il __ 2Q _____________________ , I 9 J.i.R.. 
S 45° E from NW Corner 

Well No. ------~11 _______ is located _J.Q.Q _____ h. ~ sec. _____ 22 _ 

__ N}i __ J.}A_ ______ ..s~~ ... _..22________ __i:r __ ~~ __ § _______ JL_~l. __ ~------ ___________ "ti.J1._f-.H. ___ _ 
G( Bee. an.J Sec. No.) (Twp.) (Bauce) (Meridian) 

----------------~~f-h________________ -------·-------<co~&~liiui~~~.Y-------------- .--- ------~~«~~~~-----------

The elevation of the derrick floor above sea level iis ---~-4JJ_Q __ h. 

DETAILS OF WORK 

Test well to be drilled for potash exploration. A rotary drill will be used 
from top to bottom. 

Saturated potassium chloride brine, and/or air will be used while coring. 
Four inch casing will be set in top of the salt. All casing will be recovered. 

Well will be plugged and marked to comply with past U .S .G.S. requirements. 

C.Ompany __ I~!grmli~2n~l __ Min~r~l~ __ §; __ s;11_e.rn..~ __ c_Qrp_. ____ ~r.r_~Q-~;--------~~--?_J __ ~~~-----------
P .0. Box 71 V. a. Geological Sunef 

Address ---7;;J-e}'l_.Mexic.a __________ _ 
------A-!o-:t:~----------- By ___ (({J~-,:/~-------
------~.ol.ogis.:L________________________________ Title-~~-~!~~'!~--~~!!!· ...... '------



Cc Jl' 

Form 9·331a 
(Feb. !~I) 

1855 
Budret DU"11U :o;o. 42-R3.58.4. 
Approval exp1rt>S 12-31-«l. 

(SUBMIT IN TRIPLICATE) Land Office . Sari:t;~ __ fe ______ _ 
377 :t: 

-----!---!----+--- UNITED STATES 

Permit 
Jillllllmc ~M .. Q~~§-~-----

: : : '"''·:J'-lv -----\----az---1----- iii: C~!OE~RTMENT OF THE INTERIOR Unit --- ------- ---·--------------------· 

1 ; s GEOLOGICAL SURVEY -----.-----·----- ····· j\.\l i l \96 

SU~BWfA~~ES AND REPORTS ON WELLS 
{'.arlsba~ ~~ ?tb' 

NOTICE OF INTENTION TO DRIU •• --------------------------·---- ------ SUBSEOUENT REPORT OF WATER SMUT-OFF •... ---·-·---------------··-

NOTICE OF INTE:HTION TO CHANGE Pl.ANS _______________________ ------ SUBSEQUENT REPORT OF SHOOTING OR ACIDIZING.----·--·--·---1----

NOTICE OF INTENTION TO TEST WATER SHUT-OFF ______________ ------ SUBSEQUENT REPORT OF ALTERING CASING .•..•.• ----------------1-----
NOTICE OF INTENTION TO RE-DRIU OR REPAIR WELL................ SUBSEQUENT REPORT OF RE-DRIUING OR REPAIR ...•.•• --------------

NOTICE OF INTENTION TO SHOOT OR ACIDIZE ________________ __I ______ SUBSEQUENT REPORT OF ABANDONMENT _________________________ +x __ 
NOTICE OF INTENTION TO PUU OR ALTER CASING·-··---------+----- SUPPLEMENTARY WELL HISTORY .•.• ------------------------------T·---
NOTICE OF INTENTION TO ABANDON WELL •.. -------------------·------ --------------------------------------------------------------- --------- -----· 

i I -----·--------------- -------------- -- ------. ------- -- ---------- --- . ---. -----. --- ------... --------- -------- -- ... ---- --------------------- --- . ------------- ·- ----. 
(INDICATE ABOVE •Y CHECK MARK NATURE OF REPORT. NOTICE. OR OTHER DATA) 

------ -- --------- ---------- ---- _____ -I_~~.Y. __ ?_Q ______________________ , 19 __ ~~ 
S 48 ° E cf NW Corner 

N Well No. ____ _?_'!_7 ________ is located __ JQ_~ ____ ft.::hcmx~iqduo::mi:l!baac<:xx:xitldax:m::~~D of sec. ____ ?_? ____ _ 

.IDLJ./~-------~-~-~-~--~-? __________ _ 
0( Sec. an.1 Sec. No.) 

T.22 S. R.31 E. N.M.P.M • ........... cr;;p:5---.. ---------ciiiiti95______ -·--------<Meridt&DY .............. · --

Potash -----------------· 1 rieiii)- ---• --- -------- --· _______ --~-~-~Y--~-~E_I}_~y_________________________ New Mexico 
(County or Subdivision) --- -----·"(si&ieiR--Terri'iCir'J>--------------

The elevation of the derrick Aoor above sea level is __ q~_~_Q ___ ft. 

DETAILS OF WORK 
(State,.._ ol ancl Hpected depths to obiectl•e aanda1 show alua, walahta,and lenstha of proposed caalna•1 lncllcate muddlna joba, -meat.. 

Ina points, and all other important proposed worli:) 

Plugging Schedule Work Schedule 

From To Int. Material Date Started: 6/26/65 
Date Completed: 7/16/65 

1876 996 880 Cement Top of Salt: 1014 1 

996 925 71 Mud Base USGS 124: 1777.8' 
925 885 40 Cement Base USGS 126: 1864.9' 
885 730 155 Mud Total Depth: 1876 1 

730 700 30 Cement 
700 10 690 Mud 

10 0 10 Cement 

I und .... tand that thl• plan of WOl'k must recel•e appro .. l In wrltlftll by the c-1.,.1cal !:un•y before operation• may ... commenced. 

Company _J_n_t~x-~-~A~.i:i-~J ... ~-~~-;--~-~-~---~--9-~~E!~~~-~--9-9-~E-~----------~~~-~9-~~~:-------------~~~--~--~--~~~----
·P .O. Box 71 U.S. Ge-:ilogicel Survey 

Address ___ J?~r1.~J?~_q.J __ ~-~~---~-~~J-~_<:? ______________ _ 

---------------~~---------------------------- By ____ @~;{~---------------------s. S. Adams 
------------------~~~~~ ~~~~ --- -- ---· -------- ----- ----. ---- --- --

• lEGIONAl MINING SUPUVISOI U. S. Ci. j, 
T 1tle ----· ____________ --------------···------------------------

GPO 86 20AO 



---~~--~---·· - -· - ---~--·------ .--:--. ....J,·=----

----·+.--------·-- ·----

I ·----r - -------· ----

! 
' 

i 
---------+------- -- --- ----------- ------------. --- ------

-- - - - _ __\_/._ -_oy; II - wtlt..: 'Lt/J.-_ Jafr __ ~ __ fora. __ fJ__~_J_a.._tt_ __ {_~,p_to_L __ j_(l_~.il_ __ _ 
! 

------~ ----~t_ca.~1~\1--------------------------------
- ____ _J_J., _J) r·i11 __ i..1_1T~ __ koJ._ __ ,,-t ___ _ i__J_~2"---l~f.-t ----'-'-S-'-·~ b~~----

-- ------~ .... ~~-. hflYJ. __ _/_S'_')Q__ t ___ -t~f4./ -~~--- ~~/-11"!'J'_. __ j_,_'j_D_~) ________ _ 
' 

____ ______ _ ____ _ ___ ().')_I_~ --~Y/~2 _______ ---:---------------- _____ --------

------ - -- -T 
_ ___J ________________ _ 

I ------- -----j, ------------
1: 
' _--. _______ .;..:. ____________ -· - ----- --- - --· -··---- -----·--------- --------·-----

-------- - -
' i 

I ---------i- -- - ·- ·--------
i 
' 



Copy Kl.a:le'd l~ '· 'e .. hin~'.'.'ff- / t - 17 - f .j .

INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
AGllQllTUIAI. OIEMICAlS DMSION 

P. O. BOX 71, CARLSBAD, NEW HEUCO 
Page No. 1-

LOG OF PROSPECT WELL 
DEPTH ... 1ID INRIYAL OVER.BURDEN DESCRIPTIDN .. ; .1·-. -.. -~ 'Jo .. .,. :-

-- ... .l.:.i \..4 J..!J .!. f .i!.i .L 
0 10 10 Rrn-:.m c:;nirL l1~ct whit.P f'::i1ir-hP 

CGT 191965 

10 20 10 RPri brown ,.., ::iv ~ct o.rhi t.i= "!l 1; ~hP. 
-~- S. Gto1ogicai ;:,u.rve~ - .. . - - - . 

·:· "· ' 

20 ho 20 Brown sand. 20( maroon siltstone. ~( whi+ .... ,...,,1;,..h,.. 

ho 60 20 Bro~"TI S!lnd. lOct m!l-nrm si1+.c:+.n.., .... let TJhi+o ""11;,.l-..,; 

60 70 10 Brown S!l~d. 2~'! m:iT"nnn ninri.c:t.nn"' 

70 100 10 Brown sand. ~ct m:::ron,., mnd.c:t.mio -·' 

100 110 10 White ::1T1d brot.rn sand. 2( 2ra.v cla.v h:tl1s. ?Oct whi+c A.,,;,.....,.,. 

] ~ct "" nn1rl.c:t.nr.,.. 

110 160 c;o RPd-• -nwr .c:::inrl ::inrl !=:ilt .. l10ct r""rl-brown c:h:ilP 

160 170 10 Brown sand and silt. 2~ct brnwn mudstnnP. 

170 180 10 Brown sand ~ct brnwn mnnc:+.nnP. 

' 
.. 

180 190 10 Brown sand ' 

190 200 10 Bro;m silt and sand. 2~( brown mudstone 

"'-

200 2~0 ~o Bro"Wl'l sand and silt. 2( white cal; ,..he 

2~0 260 10 R"'n-· ·-·- !':h:il p :Jct Yh; t.P f"::!l i f"hP 



-
From To 

--- -.. -~ 

1n~ 7q-6 

-1q6 4125 

&/2 'r' 1?5 

FJ'5 730 

;;> 3lJ /00 

/00 /0 

10 0 

' 

PLUGGING 
SHEET 

IMC No . .J// 

Int. Material 
.. 

- -
eao ~"'"-+ 

7J MwL 

YO Leh'le-1.'\+ 

/SS pru.d_ 

30 ee~t 

'570 - Ht.<.t:L 

10 ~ 

-

Set casing 4' above surface 

.5et Marker Plate Number ----

8-61 

I 

Size Ft. /Sack Sacks 
--

_3 
~,, 

1!.1 41 
c{~~ ?.3 10 

'~4 J,3 s 
I 

6~ /.3 :LI 

6~ ..7,3 '/ 
o1y ?.3 95 

611 ~3 I 

i 
i 
I 

TOTAL SACKS 



Permittee: 

Operator: 

Permit No. 

Location: 

Surf ace Elevation: 

Total Depth: 

Drilling Contractor: 

Drilling Record: 

Casing Record: 

Water Horizons: 

Rustler Formation: 

Copy Mailed to Wosliingt, 

RECAPITULATION 

TEST WELL IMC 377 

R. G. Haworth 

rtECEIVED 

OCT 191965 
, ; . S. Gtological ::)urv~ 

t:~.-1-h~rl. N. M. 

International Minerals ~ Chemical Corp. 

NM-0384584 

105' S48°E from NW Corner of Sec. 22, T.22s., R.31E. 

3490' 

1876 1 

Boyles Bros. Drilling Co. 

Date Started: 6/26/65 
Date Completed: 7/16/65 
6-1/4 Rockbit: 0 - 996' 
3-7/8 Rockbit: 996 - 1530' 

4" Casing: 0 - 996' All Recovered 

Unlmown 

700 - 1014' 

Top of Salt: 1014 1 

Top of USGS 124 Bed: 1770' 

Mineralized Beds: 10th Ore Zone 

4th Ore Zone 

3rd Ore Zone 

2nd Ore Zone 

1st Ore Zone 

1616.8 - 1622.6 1 

1788.2 - 1792.3' 

Barren 

Barren 

Barren 

5.8 1 @ 8.2% K20 Sylv. 

4.1 1 @ 11.6% K2o Lang. 

I 
' 
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State of New Mexico 
State Engineers Off ice 
Attn: Mr. Art Mason 
P. o. Box 1717 
Roswell, New Mexico 88201 

Dear Mr. Mason: 

Sandia National Laboratories 
Albuquerque. New Mexico 87165 

June 23, 1987 

Subject: Notice of Intention to Drill Hydrologic 
Exploratory Hole H-16 

Enclosed in triplicate is the notice of intention to 
drill exploratory hole H-16.. This hole is one of a 
series of hydrologic test holes to evaluate the 
hydraulic properties of the Rustler and Dewey Lake 
Formations at the WIPP site .. 

As you are aware, this hole is being drilled on 
behalf of the Department of Energy by Sandia National 
Laboratories in conjunction with the WIPP site. 

If you have any questions, please feel free to 
contact me at 505-846-8275. 

JWM:7133:jm 

Enc 
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J'erry W. Mercer 
Engineering Projects Div 
7133 



S. E. REYNOLDS 
STATE ENGINEER 

FILE: 0-08-1471 

Jerry W. Mercer 

STATE OF NEW MEXICO 

STATE ENGINEER OFFICE 

ROSWELL 

July 1, 1987 

Sandia National Laboratories 
PO Box 5800, Division 7133 
Albuquerque, New Mexico 87185 

Dear Mr. Mercer: 

DISTRICTll 
109 E. 2NO STREET 

P.O BOX 1717 
AOSWELL.NEWMEXICO 88201 

Enclosed is your copy of the above numbered Notice o ention to Drill 
Exploratory Hole in the SE~SE~ of Section 20, Township 22 Range 
31 East. 

AM/tmg 
Encl. 
cc Santa Fe 
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..... '972 

IWOllT ANT - lllAD INITI'UCTIONI ON Mol:it alFOllE "LLllllG OUT TMIS POllll 

NOTICE OF INTENTION TO DRILL EXPLORATORY HOLE 

Eddy Comity 
County 

June 21. 1987 
D11e Received ------------File No.··------------------

1. Name Sandia National Laboratorie11 

MailmsAddms P. 0. Box 5800, Div 71:53 

Cit)· and State Albuquerque, New MexiCC) 87185 

2. Hole is to be drilled under contnct for Q. S. Dep11rtment of Energy 
(lllf ar -pany) 

and is to be kno.-n IS lheB .. ._-_.1..,6.._ _________________________ _ 

3. The bole is to lo.:attd ----- feet from the---- Linc and _____ feet from Ille---- Linc 

or Se.:uon -----To•nsh1p ------- llan1c ------- N.M.P Jo(., OD land -d 

b) of··------------------
4. Drilhns v.ill .:ommen<e on or about July 10 1 19 : ... B_7 ________________ _ 

s. Dcscnruon or Hole: Depth to be drilled _8 ....... 5.-.0_f_e._e._t .... ___________ . 11 ii our intention 10: 

a. :J complete this hol' IS follows without "mentina c:alina and to pl\11 Ibis bole immediately after c11111plction 
of clrilh111 in Kcordance with the Nies and rqulations of all appropriate ftlll)atory •cnc:ia. 

b. ~ ctmen1 casin1 and retain bole completed as follows>: 

Diameter Casini Mud or CcmCDt 

of hole Size Nn11U1d API Grade Wt/Foot 
Interval 

Type Seeks From To 
".l"O 

ia n-~I 4 J.Jaw .T-55 40.S 0 40 Batch Surf 

9-5/8 7 New J-55 23 40 500 70-30 poz To 
lc.1+ ~.;. .. .;.,t Surf 

6-1/8 Ope :i Bole 500 850 

6. Loc:auon or bole ii confidential --- ; not CC111f°ldential - • 

Bole will be used for long-term 111onitorinq of the hy ologic 
cbnncteri1tic1 of the Rustler Fc1rmation. 

I. Jerry w. Mercer , lllpo. wt ..,, d&at 1 ...,. caiwfully 

1ud the foreaoina statement and each and all of tbc items contained thenia, ad dial die - - aue to Ille llCll cl 
my uowledp and belief. 

( 

75 
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I. Drillina of bole shall be subject to compliance with the New Mexico Statutes 8nd all Nies and re111lation1 of the 
S1ate Ensineer. 

2. Casina shall nor be ins!alled or cemen1ed without prior notification of die State Eqineer office. 

3. Hole shall not be ph•aed wi1bout prior notification or the State £naineer office. 

4. Loa of bole and plUlliJll record lball be filed with die State Enaineer office • IOOft as bole iJ completed. 

LOCATE HOLE AS ACCURATELY AS POSSIBLE ON FOLLOWING PLAT: 

Sectionh) SE 1/ 4 , SE 1/ 4 
Sec 20 

, Towmbip 2 2 S. , Ranse __ 3 ... l_E_. ---N.M.P.M. 

ElcYation approx 3410 ft. 

I I II I 
I I I 

I I I I I I I 

---~---~---~---~---~---~---~---' I I I I I I 
I I I I I I I 
I I I I I I I 

~---r---r---r---r---r---r---r---
1 I I I I I I 
I I I I I I I 

---L---L---L---L---L---L---L---
1 I I I I I I 
I I I I I I I 
I I I I I I I 

~---~---~---~---~---~---~---~---
' I I I I I I I I 

I I I I I I I 
~---r---r---r---r---,---r---r---

1 I I I I I I 
I I I I I I I 

---~---~---~---~---~---~---~---' I I I I I I 
I I I I I I I H Ii. 

---~---~---~---~---~---~-_ .... _:_ 
I I I I I I I 
I I I I I I I 
I I I I I I I 

INSTRUCTIONS 

Tbis form shall be necuted, preferably typewritten. in biplicate. 

Each or the triplicate copies must be properly lilned. 

A separate notice must be filed for each bole drilled. 

Sections 1-4 - Fill out all blanks fully and accuntely. 

Section 7 - Estimate time reasonably required to commence drillina. Drillinl lball not commence until the £asjneer 

ii notified. 

Forms should be filed with the Field Eqineer, Box 1717, R-ell, New Mexico 18201 
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Dlh: 

To: 

Frori: 

Subject: 

Sandia National Laboratories 
AlbuQueroue. New Mexico e1is5 

July 13, 1987 

Technical ind Safety fteetin; ~t Hydrolo;ic Test Hole H-16 

A safety and technical information •teting was held at the H-16 
drill site on July 13, 1987 1t 1600 hours, prior to brt1kin; tower 
on H-16. The purpose of the aeeting was to discuss the 
technical objectives of the test hole and to outline safety 
procedures. Jerry "ercer gave 1n ~verview of the purpoEt of the 
test hole emphasizing the scientific iaportance. The test h~lt 
will be used 11 1 mDnitoring hole for the fourth (1ir-int1ke> 
shift. The hole will bt co~pleted in the Rustler formation and 
will contiin i fivt packer tett 1y1te1 thit will isolate selected 
horizons for aonitorin; effects of tht shaft construction. A;1in 
it w11 eAph12ied. that the objective was quality of drill in; and 
coring not •how auch hole can you a1ke•. 

The saftty part of the aeetin; stressed three aajor points: 

2. Av1il1bility of aedic1l facilities at the NIPP site 

3. Drilling S1f1ty Plan adopted by P1nnsylv1ni1 Drilling 

The WIPP 1itt safety rtquirtatnts •trt rtvitwtd includtd 
discussion of occup1tion1l safety equipa1nt 1uch 11 hard hats, 
11f1ty shots, and saftty gl11s1s. Tht ust of 11f1ty gl1111s was 
1tr11sed b1c1u1e under Penn Drillings 11f1ty plan 11f1ty gl1111s 
art not required 1xc1pt •hen •chipping• or •ixing cheaicals. The 
WIPP Sitt rtquirts Ult of Saftty 1l111ts at 111 ti•ts. 8tCIUlt 
we"re drilling in the parking lDt of the 1it1, drilling crews •ust 
be 1xctption1lly 11f1ty conscious (•drilling in 1 fish bowl•>. 

The availability of •tdical f1ciliti11 at the 1it1 •ere discussed. 
Tht contractor ••s inforatd that 24-hour •tdic1l help is av1il1blt 
at the 1itt and includes 1v1Jibility of 1abul1nct etc.. Jn case 
of an 1ccid•nt, n•ctss&ry tr11ta1nt 1hould bt 9ivtn to tht injurtd 
person and thtn 1itt security and lht S1ndi1 Fitld Ttst Director 
should be notif itd 11 soon 11 pus1ibl1. 
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Copy to: 

The Pennsylvania Drilling safety procedures wtre reviewed ~no 
discussed. Penn will use the Recoa1endtd S1fe Operating 
Procedures 1s outlined by the Inttrn1tion1l Associition of 
Drillin; Contr1ctors CIADt>. A copy of these procedures will be 
kept in the Sandia Fitld office trailer. Co1pli1nce with the ~lFF 
site safety procedures will be required. ~here there ire 
conflicts between standards, the st1nd1rd providing the gre~te5t 
protection will be required. Tht driller will hold periodic 
Sifety ~eetings. 

~i~ ~itions, DOE 
6331 Al L1ppin 
63~1 RicL Beauheim 
Pe~n Drilling 
File 
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S~NOIA NATIONAL l~BO~ATO~Y 
INSTRUCTIONS TD LOGGIN& CD~P~NY 

:r. I ''I w+ r ' 
Lo9ging Co•p1ny bgrsS'E"£- A-r_,.s 

Preputd By :;f. W Af Efl.L~ 
Log Hudings: 

Lo99i n9 Enginnr £/4 MG H,..) 

Mitnomd8yh1.,J ~ 
Colp any __ u....,.~Si.a... _Dr:m.;;;:li..i..P..-.. ;,.:.;tt.....,l~-· _M.....;.._;e"';..;."1.;;..T.::...... ..... o ......... e __ r; _____ tV;....£=-..;.e..t=.~ .... Y-
... 11 Nuabtr ___ H ___ -__.J....,le, __________________ _ 

---~----...&-----state Nek.) /1j;x, c..o 

SEY'# ( P.ee v1s1o&J#Y 

--:::=====-:T~O.:N~n ship il,jl.. 5>. R1ng1 "31 • e-: 
Per11nent D1tu1:~nd ltvtl <6.L:l::> Elevations: 6.L. J'toc,. ' drill floor CD.F.) O. F. -

ktlley bushin9 CK.I.> K.B. 
__. 

Hoh Status 

llll_ FRO~ TO 

Casings Borehole " IB 0 3(.s:-,P+. 
• r ~ ..Jl:£ 4 4 ':1-o f.I.. 

Fluid Status 

Type Fluid in lortholt III Qf!p!! Fluid L.tv1l 01.4 Fluid Lon ----

Density - pH -- Viscosity 

Purpose of Lo99in9 Pro9ra1, Zones of Sp•cial Jnt1r11t, Critical Holt 
Conditions, Re11rk1, Etc. 

70 OblcLiM sh.4i,gnrhic. • ,.,J 1lJJn/aJ jc. do./, 

Send to 1 $andia National Laboratorit~ 
P. O. lox SBOO, Division 7133 Attn. ~trry M. "'rctr 
Albuquerque, New "'xico 87185 
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,J t1TE: P1ge ~ of 3 

Cad' f!t!V s•T!'O Jl/E M I'&o.V Lo; Nu•ber • j 6'-1tmM!f - f?~y -
<1.> Vertic1l Depth Sc1les 2-inches/100 fttt ind ~-inchts/100feet 
<b.) Hori%onhl Log9i ng Sell H Ptt stec - S±a !l4'a" d 
<c. > Logging Spetd Duired "' Jo .P•s+ /eMiY> 
(d.) Interval to bt Loggtd ___ 'f'4.....,•-:f......._\ ___ hr.&.lll.o~l'c.~---------------------
<e. > Zones of Special Inttrest --11~o~-i-s ....... l __ h.....,.•~•a.--------------------

-----------------------------------------------------------------------------
Log Nuaber • Ck. Co.,,, rg rJ s: &:rr• De. us 11.0 ct 

(i. ) 

(b.) 

( c. ) 
( d. ) 
<e. > 

( f. ) 

Vertical Depth Scales 2-inches/100 feet and S-inches/100feet 
Horizontal Logging Scalts Derq;,'fy .1.o -:r.o w,'tt, 1.0 -2.0 Gl<'4P 
Logging Speed Desired ~ 30 .c:.-.of../Mil!) 
Interval t O be Logged __ ,-;,_,,.111o..-.tt.-...\ __ -£hw•L.1lu't.cc-----------------
Z ones of Speci1l Interest -T"--o-:h........,l..._~h~• ...... lc..--------------------

Special lnstructi ens G- Cl IM Wb• 0 - In r9 ,. .. 
c .. 'i ,. c ' ' - ,, 
D«,,,~:"d .a o .. 1.0 wi:fk '·O- 2.o e.i•r 

De:\\ c.Ct.W .. ,;-n,'"cyc\.- h.olo '' -E- 4 11 

Log Number • :3 
(a. > 
( b. ) 
( c. ) 
(d.) 

<e. > 

(f.) 

Vertical Depth Scales 2-inches/100 feet and 5-inches/100feet 
Horizontal Lo99ing Scilu Das.e,•r $f!.11sl.sccl. 
Logging Spetd Desired .,/ 3 a £••±I mi 44 
I I __._ ,. ~ ,, _,- I 
nternl to be Logged ='em .L•rr\ H svcr•t.e s..c,51wr, • -

Zones of Special Interest -1111,.._,~~.,..~'i.-....~h111-a1•~'•--.-----------------'7 

Spec i 11 Instructions --~a.,..~-~ .... :,~:~:;---c;--~._a,. ____ .... • .... ~-------&..IP .... 
0 

;=--!4-./_"4_ 

.:- • Logs do not nted to be run in this sequence 
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Page 3 of 3 

Log Number • B ij C. - t} C..t y ST• L.O 6- W 1 Ttf.. (:.ft-m, Wt1.... R IY 

<a.> 
( b. ) 
( c. ) 
< d. I 
< e • I 

Vertical Depth Scales 2-inches/100 feet and 5-inches/tOOfeet 
Horizontal Logging Sciln .!:µL- I &.fa t.A•/fe"'= ,,,i'fh 1 "fC'- 2."IO IO t<'fr 
Logging Speed Desired :se "lo .f:.ad/_111,,l., 1 

Intervil to be Logged psi :i;,rp;;~ ft 'ut' Etc.~ t..•st.~., 
Zonts of Special Inttrest --::r..~J..~l.-_.....-4~u~l~s...--.. ____ ~~~-----~ 

<f.) Sp.ciil Instructions Qc..0 1~.'Aw 'lo- l'«O l(s/fltJF 
c.>i±h l"fo - iHo &Kw#> 

(; 0 'M MA Q - I F0 tr r.J: 

+;,: • * -F I J; "' e l I I~" i "): 'r"' +,~ ".S. 
____________________________________ -=::; _____ .,L~s.-:r:: ____ J....tl_..ti:-:._::-: ___ _ 

Log 

Log 

Nu ab er 

<a. > 
( b. ) 
( c. ) 
( d. ) 
< e. I 

• 
Vertical Depth Scales 2-inches/100 feet and S-inches/100feet 
Horizontal Logging Scales 
Logging Speed Desired 
Interval to be Logged 
Zones of Special Interest 

Cf.I Special Instructions 

Number • 
(a.> 
( b. ) 
( c. ) 
( d. ) 
te. > 

Vertical Depth Scales 2-inches/100 feet and S-inches/100feet 

Horizontal Logging Scales ------------------------~-----------
Logging Speed Desired 
Interval to be Logged 
Zones of Special Interest ----~---_,. ________________________ _ 

tf.) Special Instructions 

----------------------------------------------·-------------------------------
• Logs do not nted to be run in this sequence 
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LOG QUALITY REPORT 

Hole_ ..... H_-__..l....,'2.._ _____ Log Date_r_-+/_1 __ ,-+/_.lf_..r ___ Current Date -l/1(., /9..:;z;.... 

Field Print~ Final PrintO 

CHECK ALL BOXES - ACCEPTABLE YES OR 
UNACCEPTABLE NO 

Sections not opplicable to a particular service, 
Leave Blank. 

A. HEADING 

1. Correct Heading Used 

2. Heading Data Properly Completed 

3. Logging Data Section Completed 

4. Equipment Data Section Completed 

S. Scale Changes Noted on Heading 

6. Are all abnormal conditions explained in the 
remarks section 

B. CALIBRATIONS AMO SCALES 

1. Scales Correct for Area 

2. Scales Labelled 

J. Scale Changes Labelled 

4. Zeroes Recorded 

5. Before Log Calibrations 

6. After Log Ca Ii brat ions 

7. Repeat Section Recorded 

8. Repeal Section Acceptable 

c. VALIDITY OF LOG 

1. Curves Functioning Correctly 

2. Do Log values fall within reasonable limits 

3. Curves on Depth 

4. Logging Speed Indicated 

5. Logging Speed Correct 

0. APPEARANCE 

1. Printing or Typing Neal 

2. Printing or Typing Accurate 

J. Grid and Pen Traces 

4. Splices Straight and Clean 

5. Film Correctly Processed 

6. General Print Quality 

1/ 
1/ 

f'Jt1 
v 
v 
v 
v' 

1/ 

v 

v 

v 

v 
I/ 

v 
v 
v 
1/ 
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REMARKS: Code Remarks with the proper Section Number. 
For Example: Remarks concem ing before log 
calibrations would be coded B.5. 



LOG QUALITY REPORT 
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3.0 GEOLOGIC DATA 

By 
1 2 c. L. Jones and J. L. Gonzales 

3.1 Abstract 

Borehole WIPP 18 is an exploratory well drilled to 1060 feet in 

eastern Eddy County, New Mexio:>, to define the structure of near-surface 

rocks. The tormations penetrated include (1) surficial deposits of 

Holocene age and the Mescalero caliche of Pleistocene age, (2) the Santa 

Rosa Sandstone of Triassic age, and (3) the Dewey Lake Red Beds, the 

Rustler Formation, and part of the Salado Formation, all of Permian age. 

The geologic section is normal with no missing tmi ts or anomalous tmi t 

thinning or thickening. Correlated geologic and geophysical logs of WIPP 

18 stratigraphic, littx:>logic, and ?lysical details of the near-surface 

formations are presented. 

3.2 Introduction 

Borehole WIPP 18 is one of a series of exploratory wells drilled near 

the center of the proposed site for WIPP (Waste Isolation Pilot Plant} in 

eastern Eddy Cotmty, New Mexiex> (Figure 3). The specific objective in 

the exploratory drilling was to determine the nature of the structure of 

near-surface formations along a 2800-foot segment of a seismic-reflection 

survey line. Ambiguous seismic records fran this segment of the survey 

line have been interpreted as indicating a fault sharply cutting the near

surface rocks with a possible minimum of 100-150 feet of structural 

displacement at the top of the Salado Formation. 

Geologic details of the rocks penetrated by WIPP 18 are tabulated 

herein. The tabulatiCX'l includes stratigraphic details and ex>rrelated 

lithologic and geophysical logs. Figure 4 is an interpretation prepared 

from the descriptive sample log (Table 3) and the suite of wireline 

geophysical logs. Other aspects of the rocks will be reported elsewhere. 

1u. s. Geological survey, Denver, Colorado 
2Fenix & Scisson, Inc., Carlsbad, New Mexia:> 
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All measurements related to WIPP 18 are reported in the inch-pound 

system. This system is used to facilitate the direct canparison of 

original measurements and observations made by surveyors in establishing 

tre geographic coordinates of the borehole, by drillers in reporting 

sample depth and drilling conditions, and geophysical loggers in 

recording inhole variations in rock properties with depth. If the metric 

equivalent of the inch-pound system is desired, the following conversion 

factors are provided: 

MultiEll English unit ~ To obtain metric unit 

foot (ft) 0.3048 meter (m) 

inch (in) 25.4 millimeter (mm) 

inch (in) 2.54 centimeter (an) 

pounds (lb) 0.4536 kilogram (kg) 

pounds per square inch 0.06895 megapascal (MPa) 

3. 3 Des er iption of WIPP 18 

Borehole WIPP 18 is located in eastern Eddy County, New Mexico, in 

section 20, T.22S., R.31E. (Figure 3; Table 1). The hole was drilled 

between March 14 and 30, 1978, to a depth of 1060 feet measured fran a 

land-surface altitude of 3456.5 feet above MSL (mean sea level). 

conventional rotary drilling procedures and a salt-base mud contain

ing starch and other additives were used to drill WIPP 18. Cuttings were 

a:>llected at 10-foot intervals by the driller. The cuttings were washed 

and then examined through a binocular microscope. The results of the 

examination are interpreted and ex>rrelated with selected geophysical logs 

on Figure 4. Stratigraphic data concerning formation thickness and depth 

interval in WIPP 18 are suimnarized in Table 2. A descriptive log of the 

cuttings (Table 3) was prepared at the site; it shows the depth reported 

by the cuttings. 
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Figure 3. Index map showing location of borehole 
WIPP 18, Carlsbad, New Mexico. 
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After oompletion of the drilling, a suite of wireline geophysical 

logs was run the full length of WIPP 18 und1er open-hole, fluid-filled 

ex>nditions. The suite includes (1) a gamma-ray curve that recorded 

variations in the distribution of radioactive elements, (2) a canpensated

neutron porosity curve that recorded variations in the distribution of 

hydrogen, and (3) a canpensated formation density-porosity curve that 

essentially recorded variations in rock density. The geophysical logging 

was done to (1) facilitate the recognition and correlation of rock units, 

(2) assure identification of major lithologies (dolanite, anhydrite, 

polyhalite, and other rocks), and (3) provide depth determinations 

independent of that provided by the driller. 

The geologic section in WIPP 18 include~s the surficial deposits of 

Holocene age, the Mescalero caliche of Plei.stocene age, the Santa Rosa 

Sandstone of Triassic age, and the Dewey Lake Red Beds, the Rustler 

Formation, and the upper part of the Salado Formation, all of Permian age. 

On the basis of comparison with geologi.c sections found by other 

ear lier drilling in the WIPP area (Jooes, 1978) , the geologic section is 

normal with no missing uni ts or ananalous unit thicknesses, and there is 

no indication of structural disruptions or discontinuities. 
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Table 1.--Abridged history of borehole WIPP-18 

LOCATION: Sec. 20, T. 22 S., R. 31 E. 
983.58 feet from north line 
11.45 feet from east line 

ALTITUDE: LS {land surface) 3,456.47 feet. Datum for depth measurements in drilling and 
logging operations. 

DESCRIPTIVE LOG OF CUTTINGS PREPARED BY: J. L. Gonzales 

DRILLING CONTRACTOR: Pennsylvania Drilling Co. 

DRILLING RECORD: Comnenced drilling on March 14, 1978, and completed on March 30, 1978, at 
1,060 feet below LS. 

Set 7-inch-OD conductor pipe in 8 3/4-inch hole at 16 feet; packed annulus 
with dirt. 

Drilled 6 1/8-hole from 16 to l ,060 feet. 

On completion of drilling and logging, borehole filled with salt-base mud 
and capped pending final decision on future work. 

-10-
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INTRODUCTION TO APPEND! X C, HOLE HISTORY 

The hole history is a doct:ment provided soon after canpletion of the 

borehole, and it stmnarizes the relevant information on the daily log 

kept by the contractor. The hole history is not edited to ensure 

conformance in every detail with later in.formation developed tor previous 

chapters. Further information may be obtained as necessary through 

examination of the original daily time logs. 
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FENIX & SCISSON, INC. 

10-16-78 (Rev. #1) HOLE HISTORY DATA 

DATE: 5-19-78 

HOLE N0.1 WIPP #lR W. O. N0.1 I 1. D. NO.a 

USER1 C:;i.ndia I""· TYPE HOLE1 Exoloratorv 

LOCATION New Mexico COUNTY1 Eddy AREA: 

SURFACE COORDINATES• * 981. 73' FNL. 13. 70' FEL, Sec.20, T22S, R31E 

GROUND ELEVATION: * PAD ELEVATION1 TOP CASING ELEVATION1 

RIG ON LOCATION1 SPUDDED• 3-14-78 COMPLETED: 4-3-78 

CIRCULATING MEDIA1 Salt mud. 

MAIN RIG & CONTRACTOR I NO. OF COMPRESSORS & CAPACITY: 

BORE HOLE RECORD CASING RECORD 

FROM TO SIZE I. D. WT./FT. WALL GRADE CPL'G. FROM TO CU. FT. CMT. 

O' 16 1 8-3/4 11 6.456 11 20# O' 16' NONE 

16 1 1060 1 6-l/8 11 

TOTAL DEPTH: 1060'GL I AVERAGE MANDREL DEPTH: FROM REFERENCE ELEVATION@ 

JUNK & PLUGS LEFT IN HOLE: 

SURVEYS PAGE1 I CORING PAGE1 I l CU. FT. CMT. TOTAL IN PLUGS, ETC: 

LOGGING DATA1 Paqe 2 

BOTTOM HOLE COORDINATES1 989.33' FNL. 13.10' FEL @ 1060' I REFE~NcE: Schlumberger 

RIGS USED (Site Prep Rigs *) 

NAME TYPE CL.ASS 
DAYS SECURED SECURED TOTAL. DAYS 

RIG NO. OPERATING W CREW W/O CREW ON L.OC. 

l Pennsylvania Drilling Failing 2000 5. 71 0.29 13. 96 19.95 

Comoanv 

REMARKS: 

* Brass monument location: 985.85' FNL. 15. 97 1 FEL, Sec.20, T22S, 

R31E. Elevation 3456.47 1
• 

Horizontal displacement at 1060' was 7. 6 1 
, S 4° 41' E 

Samole npc;r.rintion Paae 3 

PREPARED BY1 wnc: 11 lrm C-Z TIME BREAKDOWN ON NEXT PAGE 



FENIX & SCISSON, llNC. 

HOLE HISTORY Dj~TA 

DATE: 5-19-78 

HOLE N0.1 WIPP 1fl8 W. O. N0.1 I I. D. N0.1 

USER1 Sandia Lab TYPE HOLE: Exnlorat-nrv 

LOCATION New Mexico COUNTY: Eddy AREA: 

SURFACE COOR DINA TES: 4293. 76' FSL, 12.49 1 FEL, Sec. 20, T22S. R31E 

GROUND ELEVATION: 3456.50' PAD ELEVATION: TOP CASING ELEVATION: 

RIG ON LOCATION: SPUDDED: 3-14-78 COMPLETED: 4-3-78 

CIRCULATING MEDIA: Salt mud 

MAIN RIG & CONTRACTOR 1 NO. OF COMPRESSORS & CAPACITY: 

BORE HOLE RECORD CASING RECORD 

FROM TO SIZE I. D. WT./FT. WALL GRADE CPL'G. FROM TO CU. FT. CMT. 

O' 16.' 8-3/4" 6.456" 20:ff O' 16' NONE 

16' 1060 1 6-1/8" 

-

TOTAL DEPTH: 1060 1 GL I AVERAGE MANDREL DEPTH: FROM REFERENCE ELEVATION·~ 

JUNK & PLUGS LEFT IN HOLE: 

SURVEYS PAGE: I CORING PAGE: I I CU. FT. CMT. TOTAL IN PLUGS, ETC: 

LOGGING DATA: Page 2 -
BOTTOM HOLE COORDINATES: 4286.16 1 FSL. 11.89' FEL@ 1060' I REFE~NCE: Schlumberger 

RIGS USED (Site Prep Rigs *) 

NAME TYPE CLASS 
DAYS SECURED SECURED TOTAL DAYS 

RIG NO. OPERATING W CREW W/O CREW ON LOC. 

1 Pennsylvania Drilling Failing 2000 5. 71 0.29 13.96 19.95 

Company -

-

REMARKS: * Site Prep Items 

-
Horizontal displacement at 1060 1 was 7. 61 

, s 4° 41 1 E -

Samnle Descrintion Pa~e 3 

-
C-3 -
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WIPP fil8 
TIME BREAKDOWN 

.. 

SITE PREPARATION 

DRILLING OPERATION TIME (DOT) OTHER SCHEDULED TIME (OST) OPERATIONAL DELAY TIME (ODT) 

DRILL MOVE RIG REPAIRS 

TRIPS RUN CASING W. 0, DRILLING SUPPLIES 

SURVEYS CEMENT CASING CLEAN OUT FILL 

SECURED WITH CREWS 

SITE DOT DAYS SITE OST DAYS SITE ODT 

TOTAL SITE PREP TIME DAYS REMARKS a 

MAIN HOLE CONSTRUCTION 

DRILLING GPERATION TIME (DOT) OTHER SCHEDULED TIME (OST) OPERATION.AL DELAY TIME (ODT) 

DRILL 3.27 MOBILIZ.A TION lo DEMO Bl LIZ.A TION RIG REP.AIRS 0.10 

TRIPS 0.28 CORE W. 0. EQUIPMENT 

DRESS DRILLING ASSEMBLY LOG 1.06 FISH 

SINGLE SHOT DEV. SURVEYS b.06 CASED HOLE DIR, SURVEYS CLE.AH OUT FILL 

OPEN HOLE DIRECTION SURVEYS UNLOAD CASED HOLE UNLOAD WATER INFLOW 

RUH MANDREL RE.AM CROOKED HOLE 

HYDROLOGICAL TESTS PLUG BACK 
Rig up and down 

0.08 DRILL OUT PLUGS 

3.61 
Government Materials 

MAIM HOLE DOT DAYS Lay down drill pipe 0.13 SECURED WITH CREWS 0.29 

CASING OPERATION TIME (COT) Mix & Condition Mud 0.68 

RUN 7" CASING 01 04 

RUM CASING 

CEMENT CASING 

CEMENT CASING 

DRILL OUT SHOE 

---
MAIN HOLE COT 0.04 DAYS MAIN HOLE OST 1.27 DAYS MAIN HOLE ODT 1.07 DAYS 

TOT.AL MAIN HOLE CONST. TIME 5.99 DAYS REMARKS1 

TOTAL ELAPSED TIME 

TOTAL SITE PREP TIME DAYS REM.ARKS• 

TOTAL MAIN HOLE CONST. TIME s.22 DAYS 

SEC. W/O CREW SITE PREP DAYS 

SEC. W/O CREW MAIN HOLE CONST. 13.26 DAYS 

TOTAL SUSPENDED (MO RIG) DAYS 

TOTAL ELAPSED TIME 12.2:2 DAYS C- 4 



3-13-78 

3-14-78 

3-15-78 

3-16- 78 

3-17-78 

3-20-78 

3-21-78 

3-22-78 

3-23-78 

3-24-78 

3-28-78 

3-29-78 

3-30-78 

3-31-78 

4-1-78 

4-3-78 

WIPP fftl8 
HOLE HISTORY 

Moved in Pennsylvania Drilling Company's rig fftl. 

Rigged up and mixed mud. Drilled 8-3/4" hole from O' to 16'. 
Set 1 piece of 7" O.D., 2011 casing at 16', not cemented. Worked 
days only. 

Drilled 6-1/811 hole from 16' to 4li-'. 

Drilled 6-1/8" hole from 44' to 150'. 

Drilled 6-1/8" hole from 150' to 2:49'. Hauled in brine and mixed 
mud with lost circulation material. 

Rig secured from 3-17-78 to 3-20-i'8. Drilled 6-1/8" hole from 249' 
to 290'. Losing mud. 

Drilled 6-1/8" hole from 290' to 374'. Losing approximately 20 
barrels of fluid per hour~ 

Drilled 6-1/8" hole from 3 74' to 523 1
• Losing 10 to 20 barrels of 

mud per hour. 

Drilled 6-1/8" hole from 523' to 622'. Lost 80 barrels of mud, 90% 
returns. 

Drilled 6-1/8" hole from 622' to 710 1
• 

Rig secured from 3-24-78 to 3-28-78. Drilled 6-1/8" hole from 710 1 

to 788'. Lost 10 barrels of mud per hour. 

Drilled 6-1/8" hole from 788' to 908'. 

Drilled 6-1/8" hole from 908' to 1060'. Ran USGS logs. 

Conditioned mud for logging. Ran Schlumberger logs. Ran up hole 
velocity survey with Seismic Reference Services, Inc. 

Completed velocity survey. Loaded hole with mud. Fluid level at 
197'. Secured rig at 0600 hour. 

Rig secured from 4-1-78 to 4-3-78. Laid down drill pipe. Filled 
hole with mud. Released rig at 1200 hour. Hole completed. 
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Page 2 
WIPP 4fo18 LOG.INDEX SHEET 
Hole History 

RUN DEPrH DEPrH LOGGED 
TYPE LOG ~ NO, DRILLER LOGGER !fil!! TO 

SCHLUMBERGER LOGS 

Dual Laterolog 3-31-78 1 1060 1060 16 1058 
Micro - SFL 

Microlaterolog 3-31-78 1 1060 1060 16 1058 

Compensated Neutron- 3-31-78 1 1060 1060 0 1059 
Formation Density 

Borehol.e Compensated 3-31-78 1 1060 1060 0 1058 
Sonic 

Continuous Dipmeter 3-31-78 1 1060 1059 16 1057 

Continuous Directional 3-31-78 1 1060 1059 16 1057 

SEISMIC REFERENCE SERVICE 

Seismic Survey 4-24-78 1 1060 1060 0 1058 

~: List of logs furnished F & S/Mercury, 

BIT RECORD 

BIT DEPrH FEET ROTATING 
~ ~ gg_ .!m ....Q!!1_ DRILLED HOURS 

1 Hughes 8-3/4" Used 16 16 3 
2 Reed 6-1/8" Y13J 290 274 21~ 
3 Varel 6-1/8" V3S 622 332 21.\ 
4 Varel 6-1/8" V3S 788 166 14~ 
5 ? 1060 272 13~ 
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SIJRVEy MONUMENT •4s IUlLT~ 
w1ee 18 

SECTION.&Q.., TOWNSHP.22 S ,RANGE 31£ H.M.P.M 
EDDY COUNTY,llEW MEXICO 

I 

ELEVATION OF BRASS MOMJMENT 3456. 47 
9a,.as' FNL 8 /5.97' FEL 

I 
I 
I 
r 

Siee 
Detail 

N00°57
1
W 

985.851 

Bross Monument 

N89°57'W 
15.97' 

-20-· - --- -

1-...000' Oril Hole 

sca~~o 
N61°07'E 

4.7' 

Sra11 Monument 

TIU ,. fo cerlltYHtof the ff1'•0Gtta plotwo1 
,,... from flelll note• of a Oonllfldl 1urvey 
,.... tw,... ondi• true and corr.ct to th• 
bM tlf'my llnowle,,. ond bell.t.. , 

4.L~ O..lt.ltHfl1 
Mll.•«.a L..I. •54112 
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WIPP 18 
AS BUILT HOLE CONDITIONS 

AS OF 10/16/78 

o.o. 7" 20# 
CASING TO 16' 
NOT CEMENTED AT 
THE BOTTOM 

NOT TO SCALE 

.... 1-- 8 3~" HOLE TO 16 I 

~r--- 6 ~8" HOLE To 1060 • 
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DOE/WIPP 97-2220a 

Basic Data Report for Drillhole WIPP 19 (Waste Isolation Pilot Plant - WIPP) 
(SAND79-0276), Section 3.0 pages 6 through 14, and Appendix C pages C-1 

through C-11. 
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3. 0 GEOLOGIC DATA FOR BOREHOLE WIPP 19 

By 
l 2 c. L. Jones and J. L. Gonzales 

3.1 Abstract 

Borehole WIPP 19 is a stratigraphic test tx>le drilled in eastern Eddy 

County, New Mexico, to explore for a possible fault indicated by seismic 

testing in near-surface formations. The formations penetrated include the 

Mescalero caliche of Pleistocene age; the Santa Rosa Sandstone of Triassic 

age; and the Dewey Lake Red Beds, the Rustler Formation, and part Of the 

Salado Formation, all of Permian age. Correlated geologic and geophysical 

logs of WIPP 19 give littx>logic, stratigraphic, and physical details of 

the near-surface formations and establish a normal stratigraphic sequence, 

in WIPP 19, unbroken by faulting. 

3.2 Introduction 

Borehole WIPP 19 is ale of a series of stratigraphic holes drilled 

near the center of the proposed site for a Waste Isolation Pilot Plant 

(WIPP) in eastern Eddy County, New Mexico (Figure 3) on behalt of the U.S. 

Department of Energy (DOE). The drilling was done to determine the struc

ture of near-surface formatioos along part of a seismic reflection survey 

line. On the basis of seismic records, faulting of the near-surface for

mations with a possible minimum of 100-150 teet of stratigraphic displace

ment had been inferred. WIPP 19 was located to intersect the "seismic 

fault" at a depth interval of about 600-800 feet below the surface. 

Geologic details of the rocks penetrated by WIPP 19 are tabulated in 

this chapter. The tabulation includes correlated littx>logic and geophysi

cal logs and stratigraphic details. The correlated lithologic log is an 

interpretation compiled from descriptions of cores fran WIPP 19 and tran 

wireline geophysical logs. Other features of the rocks will be reported 

elsewhere. 

1u.s. Geological survey, Denver, Colorado 
2Fenix & SCisson, Inc., Carlsbad, New Mexico 
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INDEX MAP 
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Figure 3. Index map showing location of borehole WIPP 19. 
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All measurements related to WIPP 19 are reported in the inch-potmd 

system. These tmits are used to facilitate the canparison of the measure

ments made by surveyors in establishing the geographic ooordinates of the 

borehole, by drillers in reporting core depths and drilling conditions, 

and by geophysical loggers in recording inhole variations in rock proper

ties with depth. If the metric equivalents are desired, the following 

conversicn factors are provided: 

Multiply English unit 

foot (ft) 

inch (in) 

inch (in) 

potmds (lb) 

pounds per square inch 

(lb/ in
2

) 

3.3 Description Of WIPP 19 

~ 
0.3048 

25.4 

2. 54 

0.4536 

0.006895 

To obtain metric unit 

meter (m) 

millimeter (nun) 

centimeter (en) 

kilogram (kg) 

megapascal (MPa) 

Borehole WIPP 19 is located in eastern Eddy Col.D'lty, New Mexico, in 

the NE 1/4 Section 20, T.22S., R.31E. The borehole was drilled between 

April 6 and May 4, 1978, to a depth of 1038.2 feet measured fran a land

surface altitude of 3433.13 feet above MSL (mean sea level). Table l 

gives further details ooncerning the drilling of WIPP 19. 

Wireline coring procedures were used to obtain consecutive cores the 

full length of WIPP 19. All the cores were cleaned to remove a surf icial 

coating of salt-base mud used as drilling fluid. After cleaning, the 

cores were marked according to the depths reported by the driller, exam

ined for geologic details, wrapped in polyethylene sheets for preserva

tion, and then transported fran the drill site to the warehouse for 

photographing and storage. The results of the drill site core examination 

are recorded herein and are interpreted and correlated with selected 

geophysical logs on Figure 3. 

A suite of geophysical logs was rm the full length of WIPP 19. The 

logging was done to facilitate the recognition and correlation of rock 

mits, to assure identification of major litlDlogies (dolanite, anhydrite, 
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polyhalite, and other rocks) and to provide depth determinations indepen

dent of that indicated by drill-rod me·as urements. The geophysical logs 

included a (1) gamma-ray curve that recorded variations in the distribu

tion of radioactive elements (potassium, uranillll, and thorium), (2) 

CX>mpensated-neutron porosity curve that essentially recorded variations in 

the distribution of hydrogen, and (3) canpensated formation density 

porosity curve that essentially recorded variations in rock density. 

3. 4 Geologic Data 

The rocks penetrated by WIPP 19 include CX>ntinental sediments of 

Quaternary and Triassic age, and marine red beds and evapori tes of 

Permian age. The rocks units are listed in Table 2, and are briefly 

described in descending order. 

The Quaternary sediments cxmsist of unconsolidated dune sand of 

Holocene age and a well-lithified calcareous soil, known locally as the 

Mescalero caliche of Pleistocene age. The two uni ts account for the 

upper 14 feet of section in WIPP 19 (Figure 3). 

The rocks tnderlying the Mescalero caliche, at 14-96 feet below land 

surface, belong to the Santa Rosa Sand:stone of Triassic age. They are 

mostly reddish-brown and yellowish-brown sandstone with interbeds of 

reddish-brown mudstone and siltstone. Much of the rock is slightly 

calcareous, and part of the sandstone :is micaceous. All are liberally 

peppered with greenish-gray reduction i;pots and streaks. 

The Permian rocks penetrated CX>nsii;t of the Dewey Lake Red Beds, the 

Rustler Formation, and the upper part <)f the Salado Formatioo. They 

accot.nt for 938 feet of the sectioo in WIPP 19. 

The Dewey Lake Red Beds, 96-590 fet!t below land surface, are a 

litl'x>logically distinctive but sanehat monotonous sequence of reddish

brown siltstone and mudstone containin~J sparse inter beds of fine- to 

coarse-grained sandstone at irregular sl'x>rt to long intervals. Much of 

the reddish-brown rock is liberally peppered and streaked with greenish

gray reducticn spots and streaky lenticular pods. Veinlets of fibrous, 

white selenite are common in the lower 375 feet of the red beds, and there 

are sparse calcite veinlets in the uppe~r 100 feet of rock. 

-9-



The Rustler Formatioo, 590-895 feet below land surface, is chiefly 

anhydrite (or gypsum) and fine-grained elastic rocks with interbeds of 

dolani te and clayey to silty halite. Rocks above a depth of 795 feet are 

weathered, and many, to a greater or lesser degree, have lost one or more 

soluble a:>nstittEnt (Nacl, caso
4

, and CaMg cco
3

) 
2

> to dissolution by 

groundwater. Gypsm rinds containi·ng corroded remnants of anhydrite are 

well-developed alatg the sides of anhydrite beds bordering the elastic 

rocks and dolomite interbeds, and there are veins and porphyroblasts of 

gypstin scattered through anhydrite and other rocks. Virtually all the 

elastic rocks above the depth of 795 feet are essentially structureless, 

unconsolidated clays and silts that are dissolution residues derived fran 

clayey and silty halite; whereas those below that depth are well-indurated 

sandstone and siltstone a:>ntaining crystals and veins of halite. 

The Salado Formation is the lower 143 feet of rock, between 895 and 

1038 feet, in WIPP 19. The rock is chiefly halite ~d acgillaceous halite 

with thin interbeds of siltstone, polyhalite, and anhydrite. Much of the 

halite is white and reddish-orange to orange-pink; whereas the argilla

ceous halite is dominantly reddish-brown. Additional lithologic and 

stratigrphic details of the Salado are given in Table 3 and on Figure 3. 

The geologic section in WIPP 19 is similar lithologically, strati

graphically, and structurally to that in other exploration test ooles 

drilled at the WIPP site (see, for example, Jones 1978). The section is 

unbroken by taul ting, and there are no anomalous dips or structural 

features, thinning of section, or missing rock units. It is clear that 

the geologic findings <i> not support the interpretatiais f ran seismic 

records of a fault cutting the near-surface formations at WIPP 19. 
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Table 1.--Abridged history of borehole WIPP-19 

LOCATION: sec. 20, T. 22 S., R. 31 E. 
2,987.34 feet from south line 

12.68 feet from east line 

ALTITUDE (LAND SURFACE): 3,433.13 feet. Datum for all depth measurements. 

DESCRIPTION OF CORE PREPARED BY: J. L. Gonzales, April 6 to May 4, 1978. 

DRILLING CONTRACTOR: Boyles Bros. Drilling fo. 

DRILLING RECORD: Conmenced drilling April 6, 1978, and completed May 4, 1978, at l,038.2 
feet below land surface. 

Set 7-inch outside-diameter casing in an 8 3/4-inch hole at 8 feet; packed 
annulus with gel. 

Cut consecutive cores with 4 1/2-inch bit, 8-14 feet; with 3 7/8-inch bit, 
14-48 feet; and with 3 15/16-inch bit, 48-1,038.2 feet. 

On completion of coring, hole opened to 6 1/8 inches for geophysical logging 
and then capped pending decision concerning possible additional work. 

Core Depth interval RPM 
Weight 
on bit 
(lbs) 

Circulating 
pressure 
(lb/in2 ) 

Interval Percent 
recovered No. Feet 

1 

2 

3 

4 
5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 
24 

25 

8.0- 9.9 
9.9- 12.6 

12. 6- 14. 1 

14.1- 17 .4 

17.4- 19.9 

19.9- 26.9 

26.9- 33.9 

33.9- 41.2 

41.2- 43.2 

43.2- 48.2 

48.2- 53.2 

53.2- 56.2 

56.2- 63.2 

63.2- 71.2 

71.2- 78.2 

78.2- 88.2 

88.2- 97.2 

97.2-106.2 

106.2-116.2 

116.2-123.2 

123.2-133.2 

133.2-143.2 

143.2-153.2 

153.2-163.2 

163.2-173.2 

175 
175 

175 

175 

175 

175 

175 

175 

175 

175 
175 

175 

175 

175 

175 

175 

175 

175 

175 

175 

175 

175 

150 

175 

225 

2,000 
2,000 

2,000 

2,000 

2,000 

2,000 

2,000 

2,000 

2,000 

2,000 

3,000 

3,000 

3,000 

3,000 

3,000 

3,000 

3,000 

4,000 

4,000 

4,000 

4,000 

4,000 

3,000 

3,000 

3,000 
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100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

400 

400 

400 

400 

400 

400 

200/400 

200/400 

Feet Feet 
cored recovered 

l.9 

2.7 

1.5 

3.3 

2.5 

7.0 

7.0 

7.3 

2.0 

5.0 

5.0 

3.0 

7.0 

8.0 

7.0 

10.0 

9.0 

9.0 

10.0 

7.0 

l 0. 0 

10.0 

10.0 

10.0 

l 0. ~ 

1. 9 

2.7 

1.3 

3.2 

2.5 

7.9 

7.3 

8.2 

l.8 

5.3 
4.4 

3.3 

7.0 

8.0 

7.0 

10.2 

9.0 

9. 1 

10.0 
7.0 

10.0 

10.0 
10.0 

10.0 

10.C 

100 

100 

87 

97 

100 

113.0 

104.0 

112 

90 

106 

88 

110 

100 

100 

100 

102 

100 

101 

100 

100 

100 

100 

100 

100 
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Core 
No. 

26 
27 
28 
29 

30 
31 
32 

33 
34 
35 
36 
37 

38 
39 

40 
41 

42 

43 
44 
45 

46 

47 

48 
49 

50 

51 
52 
53 

54 
55 

56 

57 
58 
59 

60 
61 
62 
63 

Depth interval 
Feet 

173.2-183.2 
183.2-193.2 

193.2-201.2 
201.2-211.2 

211.2-220.2 

220.2-228.2 
228.2-237.2 
237.2-246.2 
246.2-253.2 
253.2-263.2 
263.2-273.2 

273.2-283.2 
283.2-293.2 
293.2-298.2 

298.2-305.2 
305.2-315.2 
315.2-324.2 

324.2-333.2 

333.2-343.2 
343.2-351.2 
351.2-360.2 

360.2-369.2 

369.2-378.2 
378.2-384.2 

384.2-393.2 

393.2-403.2 
403.2-413.2 
413.2-423.2 

423-2-433.2 
433.2-443.2 

443.2-453.2 

453.2-463.2 
463.2-473.2 
473.2-483.2 

483.2-492.2 
492.2-502.2 
502.2-512.2 
512.2-522.2 

Table 1.--Abridged history of borehole WIPP-19--Continued 

RPM 

225 
225 

200 
200 

200 
200 
200 
175 

200 
200 
200 
175 
200 

175 

175 
200 
175 

200 
200 

200 
200 

200 
200 
200 

225 

200 
200 
200 

200 
225 
225 

225 
225 
225 

225 
225 

200 
200 

Weight 
on bit 
(lbs) 

3,000 
3,000 

3,000 
3,000 

3,000 

3,000 
3,200 
3,200 
3,200 
3,200 

3,000 
3,000 
3,200 

3,200 

3,200 
4,000 
4,200 

4,200 

4,200 
4,200 

4,000 

4,200 
4,200 
4,200 

5,300 

4,500 
4,200 

4,200 

4,200 
4,300 

4,300 

4,300 
4,300 
4,500 
4,500 
4,500 
4,500 

4,500 

Circulating 
pressure 
(lb/in2 ) 

400/200 
200/300 

200/300 

200/450 

200/300 

200/450 
300 

300/400 
300 

200/400 
300/400 

400 
400 

300/400 

400 
. 300 

400 

300 
250 
250 

400 

400 

400 
400 

500 

500 
600 
400 

400 

400 

400 

400 
400 
400 
500 
500 
400 
400 
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Interval 
Feet Feet 

cored recovered 

10.0 10.0 
10.0 10.0 

8.0 8.0 
10.0 10.0 

9.0 9.0 

8.0 8.0 
9 .0 8.9 
9.0 9.0 
7.0 7.0 

10.0 10.0 
10.0 10.0 
10.0 10.0 
10.0 10.0 
5.0 3.5 

7.0 8.5 
10.0 10.0 

9.0 8. 7 
9.0 9.0 

10.0 10.0 
8.0 8.0 

9 .o 9. l 

9.0 8.9 

9.0 9.0 
6.0 6.0 

9.0 9.0 

10.0 10.0 
10.0 10.0 
10.0 10.0 

10.0 10.0 
10.0 10.0 
10.0 10.0 

10.0 10.0 
10.0 10.0 
10.0 10.0 

9.0 9.0 
10.0 10.0 
10.0 10.0 

1:.~ 10.0 

Percent 
recovered 

100 

100 

100 
100 

100 

100 
99 

100 
100 
100 

100 
100 
100 

70 
121 
100' 

97 

100 

100 

100 

101 

99 

100 
100 

100 
100 
100 
100 

100 
100 
100 

100 
100 
100 

100 
100 
1 DO 



Table 1.--Abridged history of borehole WIPP-19--Continued 

Core Depth interval 
Weight Circulating Interval Percent on bit pressure No. Feet RPM 
( 1 bs) (lb/in 2) Feet Feet recovered 

cored recovered 

64 522.2-531.2 200' 4,500 400 9.0 9.0 100 
65 531.2-533.2 200 4,500 400 2.0 2.0 100 
66 533.2-543.2 200 4,600 500 10.0 10.0 100 
67 543.2-553.2 175 4,800 600 10.0 10.0 l 00 
68 553.2-563.2 200 4,600 500 10.0 10.0 100 
69 563.2-570.2 200 4,600 500 7.0 7.0 100 
70 570.2-579.2 225 4,600 500 9.0 9.0 100 
71 579.2-588.2 200 4,600 500 9.0 9.0 100 
72 588.2-598.2 225 5, 100 400 10.0 10.0 100 
73 598.2-608.2 225 6,000 300 10.0 10.0 100 
74 608.2-613.2 225 6,000 300 10.0 10.0 100 
75 618.2-623.2 200 5,000 300 5.0 2.0 40 
76 623.2-630.2 300 5,000 300 7.0 8.0 114 
77 630.2-639.2 200 5,500 400 9.0 9.0 100 
78 639.2-648.2 200 6,000 300 9.0 9.0 100 
79 648.2-658.2 200 6,000 300 10.0 10.0 100 
80 658.2-668.2 200 6,000 300 10.0 10.0 100 
81 668.2-678.2 200 6,000 300 10.0 10.0 100 
82 678.2-687.2 200 6,000 300 9.0 9.0 100 
83 687.2-697.7 200 6,200 300 10.5 10.3 98 
84 697.7-707.7 200 6,200 400 10.0 10.0 100 
85 707.7-717.2 200 6,200 300 9.5 9.5 100 
86 717.2-727.2 200 6,200 300 10.0 10.0 100 
87 727 .2-737 .2 200 6,200 300 10.0 10.0 100 
88 737.2-747.2 200 6,200 500 10.0 5.6 56 
89 747.2-751.7 200 6,000 400 4.5 7.7 171 
90 751.7-760.2 200 200 400 8.5 10.0 118 
91 760.2-770.2 225 6,200 300 10.0 10.0 100 
92 770.2-780.2 225 6,200 400 10.0 10.0 100 

93 780.2-789.2 200 6,000 400 9.0 9.0 100 
94 789.2-798.2 225 6,500 300 9.0 9.0 100 
95 798.2-808.2 225 6,200 350 10.0 10.0 100 
96 808.2-818.2 225 6,200 300 10.0 10.0 100 
97 818.2-828.2 225 6,200 300 10.0 10.0 100 
98 823.2-836.2 200 6,200 300 3.0 8.0 100 

99 836.2-843.2 200 6,200 400/200 7.0 7.0 100 

100 843.2-853.2 225 6,200 400 10.C 10 .0 ~oc 

101 853.2-863.2 225 6,200 450 10.:; l'"' - A' 
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Table 1.--Abridged history of borehole WIPP-19--Continued 

Core Depth interval Weight Circulating Interval 
Percent 

No. RPM on bit pressure 
Feet (lbs) (lb/in 2 ) 

Feet Feet recovered 
cored recovered 

102 863.2-873.2 227 6,200 450 10.0 10.0 100 
103 873.2-883.2 225 6,200 500 10 .o 10.0 100 
104 883.2-893.2 225 6,200 400 10.0 10.0 100 
105 393.2-898.2 200 6,000 300 5.0 5.0 100 
106 898.2-908.2 200 6,200 300 10 .0 10.0 100 
107 90'8.2-918.2 200 6,200 300 10.0 10.0 100 
108 913.2-928.2 200 6,200 300 10.0 10.0 100 
109 928.2-938.2 200 6,200 300 10.0 10.0 100 
110 938.2-948.2 200 6,200 300 10 .0 10.0 100 
111 948.2-958.2 200 6,200 300 10.0 10.0 100 

112 958.2-968.2 200 6,200 300 10.0 9.7 97 

113 968.2-978.2 200 6,200 500/300 10.0 10.0 100 
114 978.2-988.2 200 6,200 600/300 10.0 10.0 100 

115 988.2-993.2 200 6,200 300 10.0 10.0 100 

116 998.2-1,008.2 200 6,200 500 10.0 10.0 100 

117 1,008.2-1,010.2 200 6,200 400 2.0 2.0 100 

118 1,010.2-1,018.2 200 6,000 200 8.0 8.0 100 
119 l ,018.2-1,028.2 200 6,000 200 10.0 10.0 100 
120 l,028.2-1,038.2 200 6,200 200 l 0.0 9.4 94 
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APPENDUC C 

BOLE HIS'J~CRY 

canpiled by 

R. D. Sta1:ler 

Division 1133 

and 

P. D. Seward 

Division 1135 

Sandia Labor1:1.tories 
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INTRODUCTION TO APPEND1IX C, HOLE BISTCRY 

The hole history is a doctJUent provided soon after canpletion of the 

borehole, and it sunmarizes the relevant information on the daily log 

kept by the contractor. The hole history is not edited to ensure 

conformance in every detail with later information developed for previous 

chapters. Further infonnation may be obtained as necessary through 

examination of the original daily time logs. 

C-7 



FENIX & SCISSON, INC. 

October 16, 1978 (Rev. #1) HOLE.HISTORY DATA . ...... ·· 
DATE1 June 8, 1978 

HOLE N0.1 WIPP #19 W. O.N0.1 I I. D. N0.1 

USER1 Sandia Lab. TYPE HOLE: Exploratory 
LOCATION New Mexico COUNTY: Eddv AREA: 

SURFACE COORDINATES: * 2989.60' FSL, 14.94' FEL Sec. 20, T22S, R31E 
· GROUND ELEVATION: * PAD ELEVATION: TOP CASING ELEVATION: 

RIG OH LOCATION: SPUDDED: 4-6-78 COMPLETED: 5-8-78 
CIRCULATING MEDIA: Salt base mud. 
MAIN RIG & CONTRACTOR I NO. OF COMPRESSORS & CAPACITY: 

BORE HOLE RECORD CASING RECORD 

FROM TO SIZE l.D. WT./FT. WALL GRADE CPL'G. FROM TO CU. FT. CMT. 

O' 8' 8-3/4" 7" o.o. Used O' 8' NONE 
8' 1038' 6-1/8" 

1038' GL I ··. 
TOTAL DEPTH: AVERAGE MANDREL DEPTH: FROM REFERENCE ELEVATION·@ 

JUNK & PLUGS LEFT IN HOLE: 

SURVEYS PAGE: I CORING PAGE1 3 I I cu. FT. CMT. TOTAL IN PLUGS, ETC1 

LOGGING DATA: Page 2 
BOTTOM HOLE COORDINATES: 3004.70' FSL. 3.24' FEL @ 1020' I REFE~HCE: SchlumberQer 

RIGS USED (Site Prep Rigs *) 

NAME TYPE CL.ASS 
DAYS SECURED SECURED TOTAL. DAYS 

RIG NO. OPERATING W CREW W/O CREW ON L.OC. 

3625 Boyles Bros. Failino 2000 10.91 - 21.09 32.00 

REMARKS: 

* Location of brass monument: 2985.88' FSL, 16.40' FEL, Sec.20, 
T22S, R31E. Elevation 3433. 13'. 

Horizontal displacement at 1020' was 19.2', N 37.6° E (Schlumberger 
Directional Survey.) 

PREPARED BY1 WOS/l km C-2 TIME BREAKDOWN ON NEXT PAGE 



FENIX & SCISSC>N, INC. 

HOLE HISTORY DATA 

DATE: June 8, 1978 

HOLE N0.1 WIPP 1119 W. O. N0.1 I I. D. N0.1 

USER1 Sandia Lab TYPE HOLE: Exploratory 

LOCATION New Mexico COUNTY: Eddy AREA: 

SURFACE COORDINATES: 2987 .34 FSL, 12.87 FEL Seic. 20, T22S, R31E 

GROUND ELEVATION: 3432.8' PAD ELEVATION: TOP CASING ELEVATION: 

RIG ON LOCATION: SPUDDED: 4-6-78 COMPLETED: 5-8-78 
-

CIRCULATING.MEDIA: Salt base mud. 

MAIN RIG & CONTRACTOR I NO. OF COMPRESSORS & CAPACITY: 

BORE HOLE RECORD CASING RECORD 

FROM TO SIZE I. D. WT./FT. WA.LL GRADE CPL'G. FROM TO CU. FT. CMT. 

O' R' 8-3/4" 7" 0-D- Used O' 8' NONE 

8' 1038
1 6-1/8" 

-

TOTAL DEPTH: 1038'GL I AVERAGE MANDREL DEPTH: FROM REFERENCE ELEVATION@ 

JUNK & PLUGS LEFT IN HOLE: 

SURVEYS PAGE: I CORING PAGE: 3 I -
I CU. FT. CMT. TOTAL IN PLUGS, ETC: 

LOGGING DATA: Pa2e 2 

BOTTOM HOLE COORDINATES: 3002.44 1 FSL, 1.17' FEL@ 1020' I REFER.ENCE: Schlumberger 

RIGS USED -
RIG NO. NAME TYPE CLASS 

DAYS SECURED SECURED. TOTAL DAYS 
OPERATING W CREW WIO CREW ON LOC. 

3625 Boyles Bros. Failing 2000 10.91 - 21.09 32.00 

REMARKS: 

-
Horizontal displacement at 1020 1 was 19 .2

1 
' N 37.6° E (Sehl umber ger 

Directional Survey.) 

-

PREPARED BY1 WDS/it C-3 



4-5-78 

4-6-78 

4-7-78 

4-10-78 

4-11-78 

4-12-78 

4-13-78 

4-14-78 

4-17-78 

4-18-78 

4-19-78 

4-20-78 

4-21-78 

4-24-78 

4-25-78 

4-26-78 

4-27-78 

WIPP 1119 
HOLE HISTORY 

Moved in Boyles Bros. rig #3625 and rigged up. 

Drilled 8-3/4" hole from 01 to 81 • 

and packed annulus with gel. Made 
4~" bit and made 3 runs from 81 to 
3-7/8" Christensen insert type bit 
cored from 14' to 48'. Cored with 
only. 

Cored 3-7 /8" hole from 48 1 to 97'. 

Set 7" O.D. used casing at 8 1 

up soil sample type tool with 
14' , recovery 100%. Made up 
on a wire line core barrel and 
salt base mud. Worked days 

Rig secured from 4-7-78 to 4-10•78. Changed out bit to a 3-15/16" 
diamond bit an~ cored from 97 1 to 143'. 

Cored 3-15/16" hole from 143' to 201 1 • 

Cored 3-15/16" hole from 201' to 263.2 1 • 

Cored 3-15/16" hole from 263.2 1 to 305.2 1 , 98% mud returns to surface. 

Cored 3-15/16" hole from 305.2' to 351.2 1 • 

Rig secured from 4•14-78 to 4-17-78. Fluid level in the hole at 215 1 • 

Cored 3-15/16" hole from 351.2' to 384.2'. Had 50% returns from 
351.2' to 360.2 1

, regained 85% returns at 384.2 1
• Lost 50 barrels 

of mud. 

Cored 3-15/16" hole from 384.2' to 433.2'. Returns decreased from 
50% to 30%. Pumped in a slug of paper for lost circulation material 
at 200 1

• 

Cored 3-15/16" hole from 433.2 1 to 492.2'. 15% lost circulation. 

Cored 3-15/16" hole from 492.2' to 533.2 1
• 15% lost circulation. 

Cored 3-15/16" hole from 533.2' to 570.2'. 15% lost circulation. 

Rig secured from 4-21-78 to 4-24-78. Cored 3-15/16" hole from 
570.2' to 623.2 1

• 55% lost circulation. Pumped in a slug of paper 
for lost circulation at 200 1

• 

Cored 3-15/16" hole from 623.2' to 678.2 1 • 45% lost circulation. 

Cored 3-15/16" hole from 678.2 1 to 727.2'. 50% lost circulation. 
Pumped in a paper slug at 200 1

• 

Cored 3-15/1611 hole from 727.2' to 780.2'. 50% lost circulation 
at 727.2 1 reduced to 30% at 780.2'. 

C-4 



Page 2 
WIPP 1Fl9 
Hole History 

2-28-78 

5-1-78 

5-2-78 

5-3-78" 

5-4-78 

5-5-78 

5-6-78 

5-7-78 

5-8-78 

Cored 3-15/16" hole from 780.2' to 828.2 1
• 50% lost circulation. 

Rig secured from 4-28-78 to 5··1-78. Cored 3-15/16" hole from 
828.2 1 to 893.2'. 30% lost circulation. 

Cored 3-15/16" hole from 893.2' to 958.2 1
• 30% lost circulation. 

Cored 3-15/16" hole from 958.2' to 1010.2 1
• 30% lost circulation. 

Cored 3-15/16" hole from 1010.2' to 1038.2'. 30% lost circulation. 
Rigged up to open hole. Reame~d hole to 6-1/8" from 8' to 97 1

• 

Opened hole to 6-1/8" from 97' to 717 1
• 2% lost circulation. 

Opened hole to 6-1/8" from 717'' to 1038'. Ran Schlumberger logs. 

Ran USGS logs. 

Rigged down. Hole completed. 

LOG IND§! 

RUN DBPTH DEPTH LOGGED 
TYPE LOG ~ !Q.:. DRILLER LOGGER ~ IQ 

SCHLUMBERGER LOGS 

Dual Laterolog 
Micro - SFL 5-6-78 1 1038 1036 0 1034 

Compensated Neutron-
1038 1036 0 1034 Formation Density 5-6-78 1 

Borehole Compensated 
Sonic 5-6-78 1 1038 1036 0 1033 

Continuous Dipmeter 5-6-78 1 1038 1029 0 1028 

Dipmeter-Arrow Plot 5-6-78 1 1038 1029 0 1028 

Continuous Di rec• 5-6-78 1 1038 1029 0 1028 

tional 

~ Listing of logs furnished F&S/Mercury. 
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WlPP ill9 CORE RECORD 
-- FEET t"EE'I • CORE NO. INTERVAL FEET RPM ON BIT PRESS. rn"Dvn RECOVERE ~ w• ·•1vl'.K 

r.::. • .L. 

1 8 9.9 175 2000 100 1.9 1.9 100% 

2 9.S 12.6 175 2000 100 2.7 2.7 100% 

3 12.6 14.1 175 2000 100 1.5 1.3 87% 

4 14.1 17.4 175 2000 100 3.3 3.2 97% 

5 17.4 19.9 175 2000 100. 2.5 2.5 100% 

6 19.9 26.9 175 2000 100 7 7.85 100%± 

7 26.9 33.9 175 2000 100 7 7.33 100%± 

8 33.9 41.2 175 2000 100 7.3 8.2 100%± 

9 41.2 43.2 175 2000 100 2 1. 75 88% 

10 43.2 48.2 175 2000 100 5 5.25 100%± 

11 48.2 53.2 175 3000 100. 5 . 4.4 88% 

12 53.2 56.2 175 3000 100 3 3.3 100%± 

13 56.2 63.2 175 3000 100 7 7 100% 

14 63.2 71.2 175 3000 100 8 8 100% 

15 71.2 78.2 175 3000 100 7 7 100% 

16 78.2 88.2 175 3000 100 10 10.2 100%± 

17 88.2 97.2 175 3000 100 9 9 100% 

18 97.2 106.2 175 4000 400 9 9.1 100%± 

19 106.2 116.2 175 4000 400 10 10 100% 

20 116 .• 123.2 175 4000 400 7 7 100% 

21 123.2 133.2 175 4000 400 10 10 100% 

22 133.2 143.2 175 4000 400 10 10 100% 

23 143.' 153.2 150 3000 400 10 10 100% 

24 153.~ 163.2 175 3000 200/400 10 I 10 100% 

25 I 163. 173.2 225 3000 200/400 10 10 100% 

26 173.: 183.2 225 3000 400/200 10 10 100% I 
27 183.: 193.2 225 3000 200/300 10 10 100% 

28 I 193 •. 201.2 200 3000 200/300 8 8 100% 

29 201. 211.2 200 3000 200/450 10 j 10 100% I 
30 211.i 220.2 200 I 3000 2001300 I 9 I 9 I 100% Some Flui d Loss 

31 I 220. 228.2 200 I 3000 I 2001450 I 8 i 8 I 100% I 
32 I 228.i 231.21 200 I 3200 I 300 I 9 I 8.9 I 99% I 
33 237J 246.21 175 3200 I 3001400 I 9 9 100% 

34 246.l 200 3200 I 300 I 7 7 100% 

35 256.l 200 3200 I 2001400 I 10 10 100% 

36 263.i 200 3000 I 3001400 I 10 10 100% "•, 

37 283.21 175 3000 I 400 I 10 I 10 100% 

38 283J 293.21 200 3200 I 400 I 10 10 100% 

39 293.~ 298. 2 I 175 3200 I 3001400 I 5 3.5 70% 
I 
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\HPP 1119 CORE RECORD Page 2 of 2 

CORE NO. INTERVAL FEET RPM ON BIT -~r· IFEET I ~~mu:b ~~OVER! PRESS; cnu:n 
l!.::;. • 

h.n 298.2 305.2 175 3200 400 7 8.5 100%± 

t.1 305.2 315.2 200 4000 300 10 10 100% 

42 315.2 324.2 175 4200 400 9 8.7 97% 

43 324.2 333.2 200 4200 300 9 9 100% Some Flu id Losi 

44 333.2 343.2 200 4200 250 10 10 100% Some Flu id Los: 

45 343.2 351.2 200 4200 250 8 8 100% II 

46 351.2 360.2 200 4000 400 9 9.1 100%± " 
47 360.2 369.2 200 4200 400 9 8.9 99% II 

48 369.2 378.2 200 4200 400 9 9 100% II 

49 378.2 384.2 200 4200 400 6 6 1007. II 

50 384.2 393. 2 225 5300 500 9 9 100% II 

51 393.2 403.2 200 4500 500 10 10 100% Some Flu id Los: 

52 403.2 413.2 200 4200 600 10 10 100% ti 

53 413.2 423.2 200 4200 400 10 10 100% II 

54 423.2 433.2 200 4200 400 10 10 100% II 

55 433.2 443.2 225 4300 400 10 10 100% II 

56 443.2 453.2 225 4300 400 10 10 100% " 
r;7 A'i'L '.i 46'·L2 225 4300 400 10 10 100% II 

'i8 463 .. 473.2 225 4300 400 10 10 100% c:"'me Fl uid Los· 

'iQ 4P.. 483.2 225 4500 400 10 10 100% II 

hn 483 .. 492.2 225 4500 500 9 9 100% II 

61 492. 502.2 225 4500 500 10 10 100% II 

62 502 •. 512.2 200 4500 400 10 10 100% II 

63 512. 522.2 200 4500 400 I 10 I 10 100% II 

64 I 522 •• 531.2 200 4500 400 9 I 9 I 100% I II 

65 531. 533.2 200 4500 400 2 I 2 100% ti 

66 533.' 543.2 200 4600 500 10 I 10 100% II 

67 543. ~ 553.2 175 4800 600 10 I 10 100% Some Flui d Loss 

68 553.~ 563.2 200 4600 500 10 I 10 100% I II 

69 563.> 570. 21 200 I 4600 500 I 7 I 7 I 100% II 

70 I 570.) 579. 21 225 4600 500 I 9 I 9 

I 
100% I II 

71 I 579.~ 588.~ 200 4600 500 I 9 I 9 100% I II 

72 588.~ 598j 225 5100 400 10 10 100% ti 

73 598.~ 608.~ 225 6000 300 10 10 100% II 

74 608.~ 618.~ 225 6000 3100 10 10 100% Isome Fluid Loss 

75 618.~ 623.~ 200 5000 300 5 2 40% I " 
300 5000 300 7 8 100%± I II 

I 

200 5500 400 9 9 100% I " 

76 623.~ 
639. 77 630.k 
630.~ 

78 639.~ 648.~ 200 6000 300 9 9 100% I II 

-7 



CORE NO. INTERVAL FEET RPM 

79 648.2 658.2 200 

80 658.2 668.2 200 

81 668.2 678.2 200 

82 678.2 687.2 200 

83 6_87. 2 697.7 200 

84 697.7 707.7 200 

85 707.7 717.2 200 

86 717.2 727.2 200 

87 727.2 737.2 200 

88 737.2 747.2 200 

89 747.2 751. 7 200 

90 751. 7 760.2 200 

91 760.2 770.2 225 

92 770.2 780.2 225 

93 780.2 789.2 200 

94 789.2 798.2 225 

95 798.2 808.2 225 
a;. 808.2 81~.2 225 

97 818.2 828.2 225 

98 828.2 836.2 200 

99 I 836. 2 . 84-3. 2 200 

100 I 843.2 I 853.2 225 

101 853.2 863.2 225 

102 I 863.2 873.2 227 

103 873.2 883.2 225 

104 883.2 893.2 225 

105 893.2 I 898.2 200 

106 I 898.2 908.2 I 200 I 
107 I 908.2 I 918.2 I 200 

108 918.2 I 928.2 I 200 

109 928.2 I 938.2 I 200 

110 938.2 I 948.2 I 200 

111 948.2 I 958.2 I 200 

112 958.2 I 968.2 I 200 

113 968.2 I 978.2 I 200 

114 978.2 I 988.2 I 200 

115 988.2 I 998.2 I 200 

WlPP bl9 CORE RECORD 
--

·- FEET ON BIT PRESS. l"n~vn 

1'.s.r. 

6000 300 10 

6000 300 10 

6000 300 10 

6000 300 9 

6200 300 10.5 

6200 400 10 

6200-- - 300 9.5 

6200 300 10 

6200 300 10 

6200 500 10 

6000 400 4.5 

6200 400 8.5 

6200 300 10 

6200 400 10 

6000 400 9 

6500 300 9 

6200 350 10 
62nn -100 in 

6200 300 10 

6200 300 8 

6200 400/200 7 

6200 400 10 

6200 450 10 

6200 450 10 

6200 500 10 

6200 400 10 

6000 300 5 

6200 300 I 10 

6200 I 300 10 

6200 I 300 10 

6200 I 300 10 

6200 I 300 10 

6200 I 300 10 

6200 I 300 I 10 

6200 I 5001300 I 10 

6200 I 600000 I 10 

6200 I 300 I 10 
b-8 

Palle 3 of 3' 
.r.r..r.~VEREh • 
RECO 'R'IU~nVER 

10 100% 

10 100% 

10 100% 

9 100% 

10.3 98% 

10 100% 

9.5 100% 

10 100% 

10 100% 

5.6 56% 

7.7 100%:t 

10 100%:t 

10 100%:t 

10 100% 

9 100% 

9 100% 

10 100% 

10 100% 

10 100% 

8 100% 

7 100% 

I 10 100% 

10 100% 

10 100% I 
10 100% 

10 100% 

I 5 100% I 
I 10 I 100% 

10 100% 

10 100% 

10 100% 

10 100% 

10 100% 

9.7 97% 

10 100% 

10 100% 

10 100% 

Some Fl 

Some Fl 

" 
" 

--

uid Loss 

uid Loss 



WIPP 1119 CORE RECORD 
Page 4 of 4 

wr.;l.uH·r . & ....... -r= .. 
CORE NO. INTERVAL FEET RPM hN RT'I' PRESS. CORED RECOVERE: RECOVER, 

P.S.I. 

116 998.2 1008.2 200 6200 500 10 10 100% 

117 1008.2 tI.010.2 200 6200 400 2 2 100% 

118 1010.2 1018.2 200 6000 200 8 8 100% 

119 1018.2 1028.2 200 6000 200 10 10 100% 

120 1028.2 1038.2 200 6200 200 10 9.4 94% 

I 

I 
I I I I I 
I I i I I 
l l I I 
I I 

- I I I I 

I I I I I I 
I I I I I 
I I l I I 
I I I ! I I 
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SURVEY MONUMENT "AS BUILT" 
WI.RR· If 

SECTION.aJl, TOWNSHIP 22 S ,RANGE 31 E N.M.P.M. 

I 
I 
l -· .. 

EDDY CDUNTY,NEW MEXICO 
f ;_[ /;,l-,' '\· .. ;.... c' ,,~':i.S ~' :.\!! •i;f \, r .• 3433.13' 
2985.88' r: s ;_ 0 16.40' ,_.EL 

N 8-9."-5_7-_' W_ f GLQ) 

N68°34'E 
4.0' 

N89°57'W" 
16.40' 0 

Brass Monoment . t5 -
SEE DETAIL 3: 

(\J 
0 
0 

10 :o 
N00°02'W '2 
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WIPP 19 
AS BUILT HOLE CONIOITIONS 

AS OF S/ 8 /7'8 

O.D. 7
11 

20# 
CASING TO 8' 
NOT CEMENTED AT 

THE BOTTOM 

NOT TO SCALE 

C- 11 
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3.0 GEOLOGICAL DATA FOR BOREHOLE WIPP 21 

~ 
1 2 c. L. Jones and J. L. Gonzales 

3.1 Abstract 

Borehole WIPP 21 is a· stratigraphic test hole drilled in eastern Eddy 

County, New Mexico, to explore for a possible fault indicated by seismic 

testing in near-surface formations. The tormations penetrated include (1) 

the Mescalero caliche and Gatuna Formation of Pleistocene age, (2) the 

Santa Rosa Sandstone of Triassic age, and (3) the Dewey Lake Red Beds, the 

Rustler Formation, and the upper part of the Salado Formation, all of 

Permian age. Correlated geologic and geophysical logs ot WIPP 21 give 

stratigraphic, lithologic, and physical details of the near-surface forma

tions and establish a normal stratigraphic section, WIPP 21, unbroken by 

faulting. 

3.2 Introduction 

Borehole WIPP 21 is one of a series of stratigraphic tests drilled 

near the center of the proposed site for a waste Isolation Pilot Plant 

(WIPP) in eastern Eddy County, New Mexico (Figure 3) on behalf of the WIPP 

project office of the U.S. Department of Energy (DOE). The drilling was 

done to determine the structure of near-surf ace formations along part of 

a seismic reflection survey line. On the basis of seismic records, fault

ing of the near-surface formations with a possible minimum of 100-150 feet 

of stratigraphic displacement had been inferred. 

Geologic details of the section penetrated by WIPP 21 are tabulated 

herein. The tabulation includes detals of the location and the drilling 

of WIPP 21; stratigraphic details of the geologic section and lithologic 

features of the rocks. The lithology is interpreted and correlated with 

selected geophysical logs on Figure 3. Results of the other drilling 

will be reported elsehwere. 

lu.s. Geological survey, Denver, Colorado 
2Fenix & Scisson, Inc., Carlsbad, New Mexico 
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Figure 3: Index map showing location of borehole WIPP 21. 
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All measurements related to WIPP 21 are reported in the inch-pound 

system. The system is used to facilitate the canparison of original 

measurements and observations by surveyors in establishing the geographic 

coordinates of the hole, by drillers in reporting sample depths, and by 

geophysical loggers in recording inhole variations in rock properties 

with depth. If metric equivalents of ·the inch-pound system are desired, 

the following oonversion factors are provided: 

Multiply EJ'¥1lish unit 

foot (ft) 

inch (in) 

inch (in) 

3.3 Description of WIPP 21 

!I 
0.3048 

25.4 

2.54 

To obtain metric unit 

meter (m) 

millimeter (nun) 

centimeter (cm) 

Borehole WIPP 21 is located in eastern Eddy Cotmty, New Mexico, in the 

SE 1/4 Section 20, T.22S., R.31E. The hole was drilled between May 24 and 

26, 1978, to a depth of 1046 feet measured from a land-surface altitude of 

3417 feet above MSL (mean sea level). Table 1 gives further details 

concerning the drilling of WIPP 21. 

conventional rotary drilling procedures were used to drill WIPP 21. 

Cuttings were collected at 10-foot intervals by the driller, and all were 

washed to remove a o::>ating of drilling fluid, and then examined at the 

drill site. The examination was made with a binocular microscope, and a 

descriptive lithologic log was prepared by J. L. Gonzales. 

On completion of drilling, a suite of wireline geophysical logs was 

run the full depth of WIPP 21 under open-hole, fluid-filled conditions. 

The logging was done to facilitate the recognition and correlation of rock 

units, to assure identification of major lithologies (dolanite, anhydrite, 

polyhalite, and other evaporites), and to provide depth determinations 

independent of that indicated by drill-pipe measurements. The geophysical 

logs included (1) a ganma-ray curve recording variations in distribution 

of potassium and other radioactive elements, (2) a neutron-porosity curve 

recording essentially variations in the distribution of hydrogen, and (3) 

a density-porosity curve recording essentially variations in rock density 

(Figure 4). 
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3.4 Geologic Data 

The geologic section in WIPP 21 inc:ludes continental sediments of 

Quaternary and Triassic age, and marine! red beds and evaporites of Permian 

age. The Quaternary, Triassic, and Permian parts of the section are 

listed in Table 2, and are briefly desc:ribed in descending order. 

The Quaternary sediments oonsist of: tmnamed deposits of Holocene age, 

and the Mescalero caliche and Gatuna Fc>rmation, both of Pleistocene age. 

The Holocene deposits areeetmconsolidat:ed sands, the Mescalero caliche is 

a well-lithified calcareous soil, and t:he Gatuna is weakly cemented, very 

fine grained sandstone. The three units fran the upper 39 feet of 

section in WIPP 21. 

The Triassic Santa Rosa Sandstone, 39-73 feet below the land surface, 

is represented by reddish-brown mudston:e, silts tone, and sandstone. 

The Permian rocks include the Dewey Lake Red Beds (73-560 teet below 

land surface), the Rustler Formaticn (560-868 feet below land surface), 

and the upper part of the Salado Formation (868-1046 feet below land sur

f ace), all of Permian age. The Dewey Lake is 487 feet of mostly siltstone 

with subordinate mudstone and sandstone. The rock is dominantly reddish

brown peppered with greenish-gray reduction spots; much of it carries 

veins of fibrous selenite. The underlying Rustler Formation is 308 feet 

of anhydrite and subordinate siltstone, dolomite, and clayey halite; it 

includes a thick upper interval from which halite and other water-soluble 

materials have been leached by groundwater, and a thinner lower, halite

bear ing interval that has escaped dissolution by groundwater. The under

lying upper part of the Salado Formation is 178 feet of chiefly halite 

with thin interbeds of siltstone, polyhalite, argillaceous halite, and 

anhydrite. 

The geologic section in WIPP 21 is similar lithologically, strati

graphically, and structurally to that r1eported fran other exploratory 

wells at the WIPP site (Jones, 1978). 'The section is not disrupted by 

faulting, and there are no ananalous structural features, thinning of sec

tion, or missing rock units. The drilling results very clearly do not 

confirm the interpretation from seismic records of faulting of near

surface formations at WIPP 21. 
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Table 1.--Abridged history of borehole WIPP-21 

LOCATION: sec. 20, T. 22 S., R. 31 E. 
1,451.08 feet from south line 

11.74 feet from east line 

ALTITUDE: LS (land surface) 3,417.00 feet. Datum for depth measurements. 

LITHOLOGIC LOG OF CUTTINGS PREPARED BY: J. L. Gonzales 

DRILLING CONTRACTOR: Boyles Bros. Drilling Co. 

DRILLING RECORD: Corrmenced drilling on May 24, 1978, and completed on May 26, 1978, at 
1,045 feet below land surface. 

Drilled 8 3/4-inch hole to 15 feet. Set 7-inch outside-diameter casing at 
at 15 feet, and packed annulus with dirt. 

Drilled 6 1/8-inch hole from 15 to l ,045 feet. 
On completion of drilling and logging, borehole was filled with mud and 

capped pendin9 decision on further work. 
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INTRODUCTION TO APPENDIX C, m>LE HIST<mY 

The hole history is a doctnent provided soon after canpletion of the 

borehole, and it sunanarizes the releva11'lt informaticm on the daily log 

kept by the contractor. The hole hist1ory is not edited to ensure 

conformance in every detail with later information developed for previous 

chapters. Further information may be c)btained as necessary through 

examination of the original daily time logs. 



FENIX & SCISSON, INC. 

11-6-78 Rev. #1 HOLE HISTORY DATA 
10-16-78 -

DATE: 

HOLE H0.1 WIPP #2: W. O. H0.1 I I. O.N0.1 

USER1 Sandia Lab. TYPE HOLE: E.xi::loratorv 
LOCATION New Mexico COUNTY1 Eddy AREA: WIPP 
SURFACE COORDINATES: *1452.80' FSL, 13.46' FEL, Sec. 2_0, T22S. R31E ... .. -

* GROUND ELEVATION: PAD ELEVATION: TOP CASING ELEVATION: 

RIG OH LOCATION: : SPUDDED: 5-24-78 COMPLETED: 5-26-78 
CIRCULATING MEDIA: Salt base mud 

MAIN RIG & CONTRACTOR I HO. OF COMPRESSORS & CAPACITY: 

SORE HOLE RECORD CASING RECORD 

FROM TO SIZE 1.0. WT./FT. WALL GRADE CPL'G. FROM TO CU.FT.CMT. 

o• 20' 8-3/4 11 6.366" 23# J-55 O' ?n' Dirt 
20 1 1045' 6-l/811 

TOTAL DEPTH1 1045 1
GL I AVERAGE MANDREL DEPTH: FROM REFERENCE ELEVATION! 

JUNK & PLUGS LEFT IN HOLE: 

SURVEYS PAGE: I CORING PAGE: I I cu. FT. CMT. TOTAL IN PLUGS, ETC: 

LOGGING DATA: Page 1 

BOTTOM HOLE COORDINATES: 
1442.60' ~SL Sec.20, 5.54' F~lL Sec. 21 I REFERJ'NCE: Schlumberger 

RIGS USED 
(?1047 {Site Prep Rigs ") 

NAME- TYPE •CL.ASS DAYS I SECURED SECUP.EO I TOTAi.DAYS 
RIG NO. OPERATING W CREW W/0 CREW I ON t..OC. 

3625 Boyles Bros. Failing 2000 2.79 - - 2.79 

<( 

I 
REMARKS: * Site Prep Items 

Sample Description Attached 

* Location of brass monument: 1449.17' FSL, 15.37' HJL, Sec.20, T22S, 
.. 

.. • .... . .•.··· '· . . . .. 
' ' :· ~:nt; 

.. 
Ele~~tfBri-3417~00~ 

. . .. ·. .... 
. . 

. . 

PREPARED SY: C-2 TIME B~EAKDOWN ON NEXT PAGF. 
.I 



WIPP #21 
HOLE HISTORY 

5-24-78 Moved in Boyles Bros. rig #3625 and rigged up. Mixed up salt base 
mud. Drilled 8-3/4" hole from 0 1 to 15'. Set 7" O.D. casing at 15 1 

and backfilled annulus with dirt. Drilled 6-1/8" hole from 15' to 
558'. 

)-25-78 D!'illed 6-1/8" hole from 558' to 960 1
• Made trips for bits at 579' 

and 825'. 

~-26-78 Drilled 6-1/8" hole from 960' to 1045'. Ran Schlumberger and USGS 
logs. Rigged down and released rig at 2400 hours. Hole complete~. 

BIT RECORD 

•.J ....... • ,:· BIT DEPTH FEET ROTATING 
.!!P_. ~ §fil lYPE OUT DRILLED HOURS 

1 Hughes 8-3/4 OSC3J 15 15 1/4 
2 Security 6-1/8 S3J 579 564 17-3/4 
3 . Security 6-1/8 S3J 825 246 14 
4 Hughes 6-1/8 OSC3J 1045 220 6-1/4 

~ 

LOG INDEX SHEET 
RUN DEPTH DEPTH LOGGED 

TYPE LOG ~ ....!Q... DRILLER LOGGER ~ 

SCHLUMBERGER 

Dual Laterolog-Micro S-26-78 1 1045 1049 25 
SFL 

Compensated Neutron- 5-26-78 1 1045 1047 0 
Formation Density 

Borehole Compensated 5-26-78 1 1045 1047. 0 
Sonic 

Dipmeter-Computed 5-26-78 1 1045 1047 

Dipmeter-Basic Data 5-26-78 1 1045 1047 

Directional 5-26-78 1 1045 1047 

NO'XE: Logs furnished F&S/Mercury. 

\ 

C-3 

TO 

1047 

1046 

1034 

1046 

1046 

1046 



SIJRVEy MONU·MENT •AS IUILT ~ 
WI.RR 21 

SECTION.ZlL.,TOWNSHIP. 221 ,RANGE 3/E NJl.l!M 
EDDY COUNTY,NEW MEXICO 

1··1000' 

ELEVATION OF BRASS MONUMENT 341700' 
t449Jz' FSL a /5,37 FEL 

I 
I 
I 
r 

-0 
-l 
<!> 

~ 
(\J 
0 -------ao-- -----··o 

NO 
SCALE 

DonR.Reddy 

ltll.PE.8 L.S •5412 

C-4 

Brass Monument 
Noo0 o'i'f'I. 
1449.17 

0 
0 
2: 



WIPP 21 
AS BUILT HOLE CO~IDITIONS 

AS OF 5/26/78 · 

0.0. 7" 20# 
CASING TO 23' 

NOT CEMENTED AT 
THE BOTTOM 

NOT TO SCALE 

~1--- 6 ~8" HOLE ro 1045' 
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through C-6. 
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3.0 GEOLOGIC DATA FOR BOREIDLE WIPP 22 

By 
1 2 

c. L. Jones and G. L. Gonzales 

3.1 Abstract 

Borehole WIPP 22 is an exploratory well drilled in eastern Eddy 

county, New Mexioo, to explore for a possible fault indicated by seismic 

testing in near-surface rocks. The rocks penetrated include the Mescalero 

caliche of Pleistocene age, the Santa Rosa Sandstone of Triassic age, and 

the Dewey Lake Red Beds, the Rustler Formation, and the upper part of the 

Salado Formation, all of Permian age. Correlated geologic and geophysical 

logs of WIPP 22 give stratigraphic, lithologic, and physical details of 

the near-surface rocks. The drilling results establish the presence Of a 

normal representative geologic section ll'lbroken by faulting. 

3.2 Introduction 

Borehole WIPP 22 is one of a series of exploratory wells drilled near 

the center of the proposed site for a Waste Isolation Pilot Plant (WIPP) 

in eastern Eddy County, New Mexioo (Figure 3) on behalf of the WIPP 

project office of the U.S. Department of Energy (DOE). The exploratory 

drilling was ll'ldertaken to search for a fault inferred tran a seismic 

reflection survey record to cut the near-surface formations with a 

possible minimum of 100-150 feet of stratigraphic displacement. 

Basic data concerning the geologic section in WIPP 22 are tabulated 

herein. The tabulation includes details of the location and the drilling 

of the borehole, stratigraphic details of the geologic section, and a 

litl:x:>logic description of the drill cuttings. The litl:x:>logy of geologic 

section is interpreted and correlated with selected geophysical logs on 

Figure 3. 

lu. s. Geological Survey, Denver , Color ado 
2Fenix & Scisson, Inc., Carlsbad, New Mexia:> 
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Figure 3: Index map showing location of borehole WIPP 22. 
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All measurements related to WIPP 22 are reported in the inch-pound 

system. The system is used to facilitate the canparison of original 

measurements and observations by surveyors in establishing the geographic 

coordinates of the borehole, by drillers in reporting sample depth, and 

by geo?lysical loggers in recording inhole variations in rock properties 

with depth. If metric equivalents of the inch-pound system are required, 

the following conversion factors are provided: 

Multiply Eiylish unit 

foot {ft) 

inch (in) 

inch (in) 

pounds (lb) 

pounds per square inch 

(lb/ in2) 

3. 3 Des er i pti 00 Of WIPP 22 

~ 
0.3048 

25.4 

2.54 

0.4536 

0.006895 

To obtain metric unit 

meter (m) 

millimeter (mm) 

centimeter (cm) 

kilogram (kg) 

megapascal (MPa) 

Borehole WIPP 22 is located in eastern Eddy County, New Mexico, in 

the SE 1/4 Sectial 20, T.22S., R.31E. The borehole was drilled between 

May 8 and 23, 1978, to a depth of 1450 feet measured fran a land-surface 

altitude of 3425.83 feet above MSL (mean sea level). Table 1 gives 

further details concerning the drilling of WIPP 22. 

Conventional rotary-drilling procedures were used to drill WIPP 22. 

Salt-base mud containing starch, drispac, and other additives was used as 

the drilling fluid. Cuttings were collected at 10-foot intervals by the 

driller and were washed at the drill site prior to examination through a 

binoculw: microsoope. A lithologic description of the cuttings was pre

pared by s. L. Drellack, Jr., and J. L. Gonzales of Fenis & Scisson, Inc. 

on canpletion of drilling, a suite of wireline geophysical logs was 

nn the full depth of WIPP 22 under open-file fluid-filled conditions. 

The logging was done to facilitate the recognition and correlation of 

rock units, to assure identification of major lithologies (dolanite, 

anhydrite, polyhalite, and other evaporites), and to provide depth 

determinations independent of that indicated by drill-pipe measurements. 
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The geo:i;tiysical logs included (1) a ga1111111a-ray curve that recorded varia

tions in the distribution of potassi1.111 and other radioactive elements, 

(2) a neutron-porosity curve that essentially recorded variations in rock 

density (Figure 3). 

3. 4 Geologic Data 

The geologic sectioo in WIPP 22 inc:ludes oontinental sediments of 

Quaternary and Triassic age, and marinE! red beds and evaporites of 

Permian age. The Quaternary, Triassic,, and Permian units are listed in 

Table 2, and are briefly described in descending order. 

The Quaternary sediments oonsist 01: unconsolidated dt.me sand of 

Holocene age, and a well-lithified calc::areous soil, known locally as the 

Mescalero caliche, of Pleistocene age. The two rock units accot.mt for 

the upper 13 feet of section in WIPP 22. 

Rocks under lying the Quaternary uniL ts, at 13-81 teet below land 

surface, represent the lower part of tile Santa Rosa Sandstone of Triassic 

age. This part of the Santa Rosa consilsts of brown, reddish-brown, and 

grayish-red silts tone and sandstone. ~rhe rocks have a dolomitic cement 

and are sanewhat micaceous. 

Rocks belooging to the Permian Syst:em are represented by the Dewey 

Lake Red Beds, the Rustler Formation, and the upper part of the Salado 

Formatioo. The Dewey Lake Red Beds, at: 81-574 feet below the surface, 

are a monotonous sequence of chiefly rE!ddish-brown silts tones, with 

subordinate mudstone and sandstone. The underlying Rustler Formation at 

574-885 feet below the surface, is chiE!fly anhydrite and siltstone, with 

subordinate dolanite, clayey halite, and unconsolidated silt derived from 

dissolution of clayey halite. The und•!rlying upper part of the Salado 

Formatioo, at 885-1450 feet below the i;urface, is chiefly halite and 

argillaceous halite, with thin interbeds of anhydrite, polyhalite, and 

siltstone. 

Insofar as has been demonstrated by drilling, the geologic section in 

WIPP 22 is lllbroken by faulting, and tltlere are no missing rock uni ts, 

anomalous thicknesses, or structural d:iscontinuities. In fact, the sec

tion is representative for the near-suirface formations at the WIPP site, 
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and it is similar lithologically, stratigraphically, and structurally to 

that in other exploratory wells drilled in the area (see, for example, 

Jones 1978). The drilling results do not confirm the interpretations fran 

seismic records of the faulting of near-surface formations at WIPP 22. 
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Table 1.--Abridged history of borehole WIPP-22 

LOCATION: sec. 20, T. 22 S., R. 31 E. 
2,544.45 feet from south line 

10.94 feet from east line 

ALTITUDE: LS (land surface)3,425.83 feet. Datum for all depth measurements. 

LITHOLOGIC DESCRIPTION OF CUTTINGS PREPARED BY: S. t. Drellack, Jr., and J. L. Gonzales (F&S), 
May 8-23, 1978. 

DRILLING CONTRACTOR: Boyles Bros. Drilling Co. 

DRILLING RECORD: Co11111enced drilling on May 8, 1978, and completed on May 23, 1978, at 
l ,450 feet below LS. 

Drilled 8 3/4-inch hole to 20 feet, and set 7-inch outside-diameter casing at 
20 feet. Packed annulus with dirt. 

Drilled 6 1/8-inch hole to 1 ,450 feet. 

On completion of drilling, suite of wireline geophysical logs was run, and 
hole capped pending decision on further work. 
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Table 2.--Geologic section in borehole WIPP-22 

Rock unit 

Quaternary rocks 
Holocene deposits 2 

Mescalero caliche 

Triassic rocks 

Santa Rosa Sandstone 

Penni an rocks 
Dewey Lake Red Beds 
Rustler Formation 

Dissolution residue 
Magenta Dolomite Member 

Dissolution residue 

Culebra Dolomite Member 
Dissolution residue 
Salt interval 

Salado Fonnation 
Upper member 
3MB 101 
3MB 102 
3MB 103 
3 MB 104 
3MB 105 
3MB l 06 
3MB 107 
3MB 108 
3MB l 09 
3J·1B 111 
3MB 112 
3MB 113 
3MB 114 
3MB 115 
3Ml:i 116 

McNutt potash unit 
Vaca Triste Sandstone Member4 

3MB 117 

Thickness 
Feet 

6 

7 

68 

492 

311 
11 
24 

11 

22 
6 

108 
565 

480 
3 

l 

14 

l 

l 

22 

2 

2 

2 

87 
4 

Maximum depth recorded---------------------------------------------------

1Depth recorded on Compensated Neutron-Formation Dt:nsity 
2 Includes artificial fill for drill pad. 
3Marker Bed. 
4 0f Adams, 1944. 
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Depth interval! 
Feet 

0- 6 

6- 13 

13- 81 

81- 574 
574- 885 

603- 614 
630- 654 

717- 728 
742- 764 

767- 773 
777- 885 
885-1,450 
883-1 ,363 

l,000-l ,003 
l ,036-1 ,037 

l ,049-1 ,063 

l ,071-1 ,072 
l,086-1,087 

l 'l 02- l 'l 03 
l '142-1 '143 

l '150- l '15 l 
l,172-1,196 
l ,242-1 ,243 
l ,259-1 ,261 
l ,285-1 ,286 

l ,307-1 ,308 

l ,342-1 ,344 
l ,353-1 ,355 

l ,363-1,450 
l ,363-1 ,367 
1 ,426-1 ,427 
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INTRODUCTION TO APPENDIX C, HOLE HISTCRY 

The hole history is a doc\Jllent provided soon after canpletion of the 

borehole, and it sllt!lllarizes the relevant information on the daily log 

kept by the contractor. The hole history is not edited to ensure 

conformance in every detail with later information developed tor previous 

chapters. Further information may be obtained as necessary through 

examination of the original daily time logs. 

C-1 



FENIX & SCISSON, INC. 

10-16-78 (Rev. #1} HOLE HISTORY DATA 

DATE: 6-29-78 
-

HOLE H0.1 WIPP #22 W. O. H0.1 I I. D. HO.t 

USER1 Sandia Lab. TYPE HOLE: Exploratory 

LOCATION New Mexico COUNTY: Eddv AREA: 

' 
SURFACE COORDINATES: * 2546.95 1 FSL. 13.44 1 FEL, Sec.20, T22S, R31E 

.-

GROUND ELEVATION: * PAD ELEVATION: TOP CASING ELEVATION: 

RIG OH LOCATION: SPUDDED: 5-8-78; COMPLETED: 5.;24-78 

CIRCULATING MEDIA: Salt base mud. 
MAIN RIG & CONTRACTOR I HO. OF COMPRESSORS & CAPACITY: 

BORE HOLE RECORD CASING RECORD 

FROM TO SIZE I. D. WT ./FT. WALL GRADE CPL'G. FROM TO CU.FT.CMT. 

o• 20 1 8-3/4 11 711 (0.0.' USED o· 20 1 NONE 
I 

20 1 1450 6-l/811 

TOTAL DEPTH: 1450 I GL I AVERAGE MANDREL DEPTH: FROM REFERENCE ELEVATION (ii 

JUNK & PLUGS LEFT IN HOLE: 

SURVEYS PAGE: I CORING PAGE: I I cu. FT.CMT.TOTAL IN PLUGS, ETC: 

LOGGING DATA: Paae 2 
BOTTOM HOLE COORDINATES: NONE I REFE~NCE: 

RIGS USED (Site Prep Rigs *) 

NAME TYPE CLASS 
DAYS SECURED SECURED TOTAL DAYS 

RIG NO. OPERATING W CREW WIO CREW ON LOC. 

.... 3625 Bovles Bros . Failing 2000 5. 31 1.10 9.50 15. 91 

REMARKS: 

Sample Description: Page 3 

* Brass monument location: 2542.70 1 FSL, 15. 19 1 FEL, T22S, R31 E. 

Elevation 3425.83 1
• 

PREPARED BY: WDS/l km C-2 TIME BREAKDOWN ON NEXT PAGE 



FENIX & SCISSON, INC. l HOLE HISTOFlY DAT A 

DATE: 6-29-78 

HOLE N0.1 WIPP 1fo22 W. O. N0.1 I 1. D. N0.1 

USER1 Sandia Lab TYPE HOLE: Exploiratory 

LOCATION New Mexico COUNTY: Eddy AREA, 

SURFACE COORDINATES: 2544.66' FSL, 11.35' FEL, Sec:. 20, T 22S, R 31 E 

GROUND ELEVATION: 3426.95 1 
PAD ELEVATION: TOP CASING ELEVATION: 

RIG ON LOCATION: SPUDDED: 5-8-78 COMPLETED: 5-24-78 

CIRCULATING MEDIA: Salt base mud - 1 MAIN RIG & CONTRACTOR NO. OF COMPRESSORS & CAPACITY: 

BORE HOLE RECORD CASING RECORD 

FROM TO SIZE l.D. WT./FT. WALL GRADE CPL'G. FROM TO CU. FT. CMT. 

-
O' 20 1 8-3/4" 7" (O.D.) USED O' 20 1 NONE 

20' 1450' 6-1/8" 

-

TOTAL DEPTH: 1450 1 GL I AVERAGE MANDREL DEPTH: FROM REFERENCE ELEVATION@ 

JUNK & PLUGS LEFT IN HOLE: 

SURVEYS PAGE: I CORING PAGE: I I CU. FT. CMT. TOTAL IN PLUGS, ETC1 

LOGGING DATA: Page 2 

BOTTOM HOLE COORDINATES: NONE T REFE~NCE: 
RIGS U:SED 

NAME TYPE CLASS 
DAYS SECURED SECURED TOTAL DAYS 

RIG NO. OPERATING W CREW W/O CREW ON LOC. 

3625 Bovles Bros. Failing 2000 5.31 1.10 9.50 15.91 

REMARKS: 

Sanmle Description: Pasi:e 3 -

-
_, 

-
PREPARED BYt WDS/it C-3 TIME BREAKDOWN ON NEXT PAGE 



5-8-78 

5-9-78 

5-10-78 

5-ll-78 

5-22-78 

5-23-78 

5-24-78 

BIT NO. 

1 
2 
3 
4 
5 

WIPP 4F22 
HOLE HISTORY 

Moved in Boyles Bros. rig 4fr3625 and rigged up. Drilled 8-3/4" 
hole from O' to 20' using salt base mud. Set 7" O.D. casing 
at 20' and packed around the top. Drilled 6-1/8" hole from 20 1 

to 400'. Mixed mud with loss circulation materials at 202', 
lOOio returns. 

Drilled 6-1/8" hole from 400' to 700'. Changed out bit at 532'. 

Drilled 6-1/8" hole from 700' to 1045'. Changed out bit at 787'. 
Conditioned mud to log and laid down drill pipe. Ran Schlumberger 
logs. 

Completed Schlumberger logs. Ran USGS logs. 

Rig secured from 5-11-78 to 5-22-78. Drilled 6-1/8" hole from 
1045' to 1342'. 

Drilled 6-1/8" hole from 1342' to 1450'. Ran Schlumberger logs. 

Ran USGS logs. Rigged down. Hole completed. 

BIT RECORD 

DEPTH FEET ROTATING 
MAKE gg_ TYPE OUT DRILLED HOURS 

Rerun 8-3/4 20 20 1/2 
Security 6-1/8 S3J 532 512 20-3/4 
Hughes 6-1/8 OSC3J 787 255 20 
Security 6-1/8 S3J 1045 258 7 
Security 6-1/8 S3J 1450 405 19-1/2 
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-~~Ehlf2l&IMENT • aY IUl.t • 
SECTIO" 2 Q , TOWNSNPi 22 S ,RANG£ 31 E NJl.P.M 
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PARI' C. "1ElL mvELClPEll.' AND B!IIWJLIC iES'.I'IlD AT ~ WIPP-12, i*1"~,,, 

WIPP-13, WIPP-18, WIPP-19, WIPP-21, AND WIPP-22 OONOOCTID I:tB>M 

APRIL 'ID AOOUST 1986 

1.0 INTRODUCTION 

Well development and hydraulic testing were performed at six wells in the 

central-northwest p:irt of the WIPP site (Figure 1.1) by INTERA 

Technologies, Inc., under contract to Sandia National Laboratories to 

participate in the hydrogeologic characterization of the WIPP site. 'Ihe , 

six wells, WIPP-12, WIPP-13, WIPP-18, WIPP-19, WIPP-21, and WIPP-22 --
(denoted the WIPP wells), were drilled in 1978 and 1979 as exploratory 

boreholes to expand stratigraphic and structural understanding of the WIPP 

site and to provide information on possible deep pressurized zones 

(WIPP-12 and WIPP-13). WIPP-12 and WIPP-13 were cased through the Rustler 

Formation until September 1985, when retrievable bridge plugs were set in 

the casing in the lower Rustler. 'Ille Culebra-dolcmite intervals were then 

perforated to allow hydrologic observation and testing. 

WIPP-18, WIPP-19, WIPP-21, and WIPP-22 were left open and filled with 

brine mud from the time of drilling until October 1985 when they were 

cleaned, cased, and cemented through the Rustler Formation, leaving a 

cement plug in the bottom of the boreholes. 'Ille Culebra-dolomite interval 

was then perforated in all wells and the water level has been monitored 

since mid-October 1985. 

1.1 Objectives 

'Ihe objectives of the development and testing of the WIPP wells were to 

establish good hydraulic cormnunication between the boreholes and the 

Culebra dolcmite, to provide hydraulic formation parameters for each of 

the wells, and to ~.valuate these wells as candidates for the northern 

multipad pumping test to be conducted in early 1987. In addition, the 
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develOJJ!l.ent of the wells was intended t·o pr-ovide estimates of specific 

gravity and electr-olytic oonducti vity of the water pr-educed frC!!l these 

wells to aid in developing a more complete understanding of the 

r•egional gr•ound-watel'.' flow system in the Culebr-a . .dolcxnite. 

1. 2 Scope 

The well develoJJ!lent and testing of the WIPP wells was accomplished in 

two phases. Fir-st, a downhole punp was used to i!llpart maximun stress 

to the formation to aid in cleaning mud and cement fr-an the near

bor'ehole environnent. The pun ping was performed without a downhole 

check valve to provide a sur-ging action on the perfor'ations. The 

pun ping rate was varied as much as possible to indicate whether or- not 

pumping tests were possible and to estimate the sustainable pumping 

r'ate for a minimun 25-hour- consta.nt-l'.'ate punping test. For wells with 

a permeability too lcw to sustain a oonstant-r-ate purnpi ng test, slug

injection tests were to be used to pr-ovide estimates of formation 

hydraulic parameter-s. The preliminary evaluation of WIPP-13 indicated 

a well-efficiency problan. This pr:oblan was addressed with an acid

tr-eatment pr-ogram designed to provllde a better hydraulic connection 

fran the wellboce to the formation. NIPP-12 initially appeared to have 

extranely lcw permeability or to have been unsuccessfully perforated. 

WIPP-12 was also acid treated to attempt to solve this problen. 

The second phase of the WIPP-wells' develoJJ!lent and testing program 

consL3ted of the hydrologi c tests per'f'ormed on the wells. Only WIPP-1 3 

was capable of sustaining a oontinuous pumping rate greater than one 

gJJ!l. WIPP-18, WIPP-19, WIPP-21, .and WIPP-22 were tested by slug 

injection. The permeability at WIPl?-12 was judged too lcw to allo.-1 

either sustained pun ping during well develoJJ!lent or short-term slug 

testing. 
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1. 3 Well Configurations 

Fi5U!'e 1. 2 shows the typical well configuration for well developnent. 

The wells were equipped with a downhole electr'i c sutmersi ble punp to 

stress the formation and a downhole pressure transducer to assess the 

effect of punping on the fluid pressure in the boreholes. The punp was 

not equipped with a downhole check valve, thus allc:wing water in the 

discharge line to exert a slight overpressure on the formation after 

the pump was turned off. Tables in Appendix C1.0 contain details of 

the punp intake and transducer depths during the developnent phases of 

the WIPP wells. Figure 1. 3 smws the typical well configuration for 

both slug and pun ping tests. The downhole assanbly o::>ntained a 

downhole pump, a packer with feed-through' assanbly to isolate the test 

interval, arid a downhole transducer to measure the borehole' s fluid

pressure t~esponse. For this configuration a check valve was used to 

allow a pun ping test, if possible, with o::>ntrolled flow conditions. 

2.0 1EST EQUIPMENT' 

2.1 Data-Acquisition System 

The autanated data-acquisition sys tan (DAS) used for testing the WIPP 

wells was the sane Hewlett Packard (HP)-9845b-controlled systan used at 

the WIPP site for past and present hydrologic investigations. The 

basic systan, illustrated schanatical.ly in Part A, Figure 2.1, utilizes 

downh::>le pressure transducers to sense downhole fluid pressure in the 

test interval and in the annulus above the downhole packer. The DAS is 

descr-ibed in Hydrologic Data Reports 112 and 113 (INTERA Technologies and 

Hydro Geo Chan, 1985, and INTERA Technologies, 1986). 
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2.2 Dcwnh::>lc Transducers 

Druck PDCR 1 O/D pressure transducer:-s were used in all wells for both 

well develoµnent and testing. The transducers are rated either:- O to 

100 or O to 250 psi and are cali brate~d before and after use relative to 

a Haise pressure gage. 

Pretest and posttest calibration data are presented in Tables C1 .1 to 

C 1. 1 0, Appendix C 1. 0. 

2. 3 Domhole Assanblies 

Two basic downrole equipnent oon.figui:-ations were used in the WIPP-well 

testing, punping with and without a downhole packer. In addition, a 

larger capacity 15-rorsepower (hp) pump was used at WIPP-13 for the 

50-hour pun ping test that was conducted following the acid treatment of 

the well. The downh::>le packer was used during hydraulic testing to 

isolate the test interval and minimize wellbore storage. 

The downhole assembly was used wi th:mt a packer for well develoµnent 

and c::msisted of a 3-hp Red Jacket 32BC electr'ic sut:mersible pump 

installed with::>ut a check valve immediately above the pump. A trans

ducer placed just above the punp an<j tared to the discharge line was 

used to monitor the borehole fluid level to ensure sut:mergence of the 

punp and to assess improvements in well performance. Operating the 

pump wi th::>ut a check valve allcwed the water in the discharge line to 

fla..r back through the punp after it was turned off. This back flow 

provided a slight overpressure on the formation and a surge effect on 

the perforations, helping to stimulatie production. 

Only WIPP-13 was tested by constant-r·ate pumping. The pumping test was 

conducted after acid treatment of WIPP-13 and required a 15-hp punp 

because of the increased production capability of WIPP-13 after acid 
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treatment. For the pumping test, a check valve was installed in the 

discharge line just above the punp. The use of the check valve allowed 

the discharge line to be filled befoC'e the start of the test, thus 

providing stable pretest oondi tions and C'egulated flow during the test, 

especially immediately after turning on the pump. 

A packer feed-through assanbly was used during punping and slug testing 

to isolate the test inteC'val fran the fluid colunn in the casing above 

the test interval, thus minimizing wellbore storage. The packet' feed

through assanbly consisted of a Baski 3-3/4-inch packer· (a 7-inch' 

packer in WIPP-13), a discharge pipe, transducern, a check valve, and a 

feed-through plug. The feed-through plug, described in Hydrologic Data 

Report 113, Part A ( IN'IERA Technologi_es·, 1986), allows the transducer 

mounted above the packer to sense fluid pressure in the test interval 

using a tube wnich is attached to the feed-through plug and runs along 

the packer mandrel.· The packer feed-through assembly was installed 

with the sutmersi ble punp for most tests (see Figure 1. 3). However for 

sane lcw-permeabili ty wells r'equir'i ng slug tests, the packer' assembly 

was used without the punp. 

2. 4 Dischar:'ge-MeasUr'ement and Flew-Regulation System 

Figur'e 2. 2, Par't B, is a schematic diagram of the discharge-measuranent 

and flow-regulation systan u5ed dUr'ing the well-developnent punping and 

the WIPP-13 pumping test. The system utilized two means of estimating 

punping t"ate and two :flow-regulation devices. In addition, the 

discharge line was equipped with a fill pipe which allcwed oomplete 

pC'etest filling of the surface-discharge pipe, including the section 

containing the flew meter' and flew-regulation valve. Coupled with the 

punp' s check valve, the filling of the discharge line insured that 

regulated flew oondi tions were in effect fr'an the mcment the pump was 

turned on. Thus'·· aver'age punping-rate data were obtained for' all 

drawdown data oollected during the test, including the early-time data. 
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Two totalizing flew meters were used- dllr'ing well develoµnent and 

testing of the WIPP wells. The Pr-ecision flow meter was used for all· 

well-develoµnent purnpi ng and the Hays flew meter- was used for the 

WIPP-13 50-hollr' pun ping test. Both flow metecs pecorded total produc

ti on volune and pr-ovi ded data for- time-averaged discharge meas urenents. 

A twelve-foot high, six-inch dianete!'.', calibr-ated standpipe was used to 

make timed-volune measllr'ements to check flew-meter performance. 

Correlation between the two measuranent methods was established prior 

to the .test. Canparison of the pumping rate measur'ed by the totalizing 

flow rneter and the standpipe showed that the standpipe measurenent was 

0. 938 timffi the Hays flew-meter value!. 

Flow regulation was maintained through the use of an adjustable, 

one-inch ball valve placed upstream of the Precision flew m.eter, ,and a 

f'ixed-orifice· Dole valve downstr-eam of the totalizing flow meters. 

These two in-line devices exerted sufficient back-pressure on the pump 

to provide a regulated and relatively constant plll)ping rate. 

2.5 Water-Level Measurement Devices 

During the WIPP-13 50-mur pumping test, water-level measurenents in 

observation wells H-2b2, H-6a, WIPP-·12, WIPP-18, WIPP-21, WIP?-30, and 

P-14 were performed with the Solinst electric water:--level sounder and 

with the Il'.'on Hot'Se electric watel'.'-level sounder. The function and use 

of the Iron Hol'.'se and Solinst electr'ic water-level sounde~·s are 

described in detail in Pal'.'t B, Section 2.5.1. 

2.6 Water-Quality Measurement Devi(~es 

Measurenents of the electl'.'olytic oonductivity, specific gravity, and 

temperature of the water produced during all well-developnent 

activities and the WIPP-13 pumping test were made at periodic intervals 

during punping oper'ations. The electrolytic oonducti vity was measured 
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with a Labline Lectro Mho-Meter, which provided stable and consistent 

measuranents throughout testing, and the specific gravity was measured 

with calibrated hydraneters with specific-gravity ranges of 1.00 to 

1.07 and 1.00 to 1.20 (See Part B, Section 2.6). 

3.0 HISTORY OF WELL DEVELOPMENf AND TESTING 

3.1 WIPP-12 

3.1. 1 Drilling and Perforation 

Well WIPP-12 was drilled in late 1978 to investigate the Salado and 

Castile Formations (Sandi a National Laboratories and D' Appolonia 

Consulting Engineers, 1982a). The well was drilled to a 12-1 /4-inch 

open-hole dianeter through the Rustler Formation with a salt-based 

drilling mud, and then cased with 9-5/8-inch casing and cemented to 

1001. 8 feet below land surface (bls). The well was then drilled and 

cor-ed thr'ough the Salado and Castile Fonnati ons to a depth of 

2773.3 feet bls using a 10.0 lb/gal brine mixed with starch, soda ash, 

and caustic soda. In 1981 and 1982, WIPP-12 was deepened thr'ough the 

Ca5tile Formation to a total depth of 3927.5 feet bls, using br-ine 

with a brine-gel clay additive as a drilling fluid (Black, 1982). 

During the deepening, a pressurized brine reservoir was enoountered in 

the Castile Formation at a depth of 3016 feet bls. In 1983, the brine 

reservoir was sealed fran the upper part of the borehole by installing 

a boremle plug fran 2784· to 3000 feet, using a bridge plug covered by 

27 feet of sand and 189 feet of cement (D'Appolonia, 1984). The well 

was capped and left open hole with a pressure gage until 1985 when the 

well was reopened for drill-stem testing by Sandia National 

Laboratories. Follcwing testing, a retrievable bridge plug was set in 

the casing below the Culebra-dolomi te interval. The Cul.ebra was then 

soot perforated on October 14, 1985 fran 815 to 840 feet belGI land 

surface and left open for water-level measur-anents. The water-level 
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data for WIPP-12 are presented in Hydrologi c Data Repor-ts 112, Part ::: 

( INTERA Technol0gi. es and Hydro Geo Chen, 1985), Hydrologi c Data Report 

113, Part F (INTERA Technologies, 1986), and Part E, Appendix E1.0, of 

this report. 

3.1.2 Well Developnent 

The developnent of well WIPP-12 begin on May 1, 1986 with a step

drawdown test. During the test, t.he punp was oper-ated at 90-mi nute 

intervals at 1.9, 3.2, 4.7, and 6.0 gµn. The last pumping period was 

stopped after 30 minutes because only about 24 feet of water was 

present above the transducer. The well reoovered only 25. 7 psi as of 

May 5, an indication of extrenely low· penneability or poor connection 

to the Culebra dolani te. Because the well would not support develop

mental punping, the punp was removed frcxn 'NIPP-12 on May 7, to await 

acid treatment to attenpt to improve the well's hydraulic connection 

to the formation. 

3. 1 . 3 Acid Treatment 

WIPP-12 was treated with 20% hydroc:hlori c acid (HCl) on May 21, 1986 

in an effor't to impr'ove well efflciency. The bor'ehole fluid was 

exchanged for a 2% potassi un-chl.or'i de solution, and then about 

3 barcels of 20% HCl solution wer'e placed at the level of the Culebra 

perf orati ore. The downmle packer was then set at 764. 8 feet belcw 

top of casing (BTC) to begin the acid injection. A total of about 

50 gallons of 20% HCl was injected at 300 to 500 psi surface pressure 

fran 11 :00 to 12:35. Because the formation was not accepting the 

acid, the packer was released and 500 gall ore of 20% HCl were placed 

at and above the perforation level and allowed to remain in the bor~ 

hole. The water level in the well fell fran 33 feet BTC on May 23 to 

175. 15 feet BTC on May 27. The apparent low penneability of the 

formation at this location led to the decision to discontinue testing 

at WIPP-12. 
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3. 2 WIPP-13 

3.2.1 Drilling and Perforation 

WIPP-13 was drilled to a 7-7 /8-inch open-hole diameter to the upper 

part of the Salado Formation in 1978 and left filled with salt-based 

drilling mu:i. In 1979, the well was reamed to a 12-1/4-inch open-tnle 

diameter, cased and cemented through the Rustler Formation with 

9-5/8-inch ·casing, and then deepened to the Castile Fo:rmation (Sandia 

National Laboratories and U.S. Geological Survey, 1979; Sandia Nationali 

Laboratories and D'Appolonia Consulting Engineers, 1982b). WIPP-13 was 

left filled with a brine-gel drilling fluid, capped, and left open hole 

through the Salado until 1985, when a r-etrievable bridge plug was set 

in the casing below the Culebra-dolomite interval. The Culebra was shot 

perforated on October 26, 1985 fran 702 to 727 feet bls and left open 

for water-level measurements. Water levels for WIPP-13 are presented 

in Hydrologic Data Report 112 (INTERA Technologies and Hydro Geo Chem, 

1 985) , Hydrologi c Data Report 113 ( IN1ERA Technologies, 1 986) , and Part 

E, Appendix E1.0, of this report. 

3.2.2 Well Developnent 

Well develoµnent of WIPP-13 began on April 4, 1986 with a step-drawdown 

test (Figure 3. 1). The pump was operated for successive 90-minute 

intervals at 1.7, 3.2, 4.4, and 6.0 gµn during which time the 

transducer-measured fluid· pressure fell fran 203 psi to 24.5 psi. 

The fluid pressure recovered overnight to a stabilized pressure of 

151. 5 psi, about 50 psi lower than the pretest pressure. From April 5 

to 14, 1986, six periods of surge and developnent pumping, including 

one step-drawdown period and a 3-day pumping period, were performed on 

WIPP-13 with pumping rates -ranging fran 3 to 6 gµn. The post

developnent fluid pressure remained stable at the 151. 5 psi level. The 

large wellbore-storage effect noted after turning the pump on and off 
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and the change in stabilized fluid pressure before and after these 

excercises indicated significant. wellbor-e danage and insufficient 

hydraulic oonnection of the wellbor-e to the formation. Therefore, acid 

tr-eatment was scheduled to improve the well's.·performance. The punp 

was ranoved fr'an the well follONing the developnental pumping and the 

1-1ater' level was monitored until the start of aci d-tr'eatment oper-ations. 

3. 2. 3 Acid Treatment 

WIPP-13 was treated with 20% hyd.r·ochloric acid (HCl) on June 12, 1986 

to improve well efficiency and perfonnanre (see Part B, Section 2. 7 of 

this report foe a description of sane of the equiµnent used in acid 

tr-eatment). Tile borehole fluid waS exchanged for' a 2% potassium

chlocide solution, and then about 3 barr-els of 20% HCl were placed at 

the level of the Culebra per'for-ations. The downhole packer was then 

set· above the Culebr-a at 664.20 feet BTC to begin acid injection. 

About 54 barr-els ( 2270 gallons) of 20% HCl solution were injected into 

the formation thr'ough the packer., using no added injection pressure 

fran the sucface. The acid was allowed to ranain in the formation for 

one hJur and then the acid solution was swabbed, removing about 

1950 gallons of fluid fran the bo.rehole through the 2-3/8-inch tubing 

above the packer. The acid-trieatment equi µnent was removed f r'an 

WIPP-13 and the well's water level was monitored until the 50-hour 

pumping test. 

3. 2. 4 Pun ping Test 

Preparation for the 50-hour pumping test at WIPP-13 began on August 4 

and 5 when two 2-hour punping tests were perfonned to establish the 

potential pumping rate for a 50·-hour test. The well sustained a 

pun ping rate of greater than 35 gµn, a pronounced increase from its 

pre-aci ct-treatment performance. Fran August 7 to August 9, a 50-hour 

punping-test was oonducted at WIPP-13 with the 15-hp Red Jacket punp. 
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Figure 3. 2 illustrates the well oonfigur-ation for the 50-h::>ur pumping 

test in WIPP-13. During the test, water levels were measured in wells 

H-2b2, H-6a, P-14, OOE-2, WIPP-12, WIPP-18, WIPP-21, and WIPP-30. 

After the 50-hour pLIIlping test, the PLIIlP was removed fran the well and 

water-level monitoring res uned. 

3. 3 Well Develoµnent and Slug Testing at WIPP-18, WIPP-19, WIPP-21, and 

WIPP-22 

3.3.1 Drilling and Perforation 

Wells WIPP-18, WIPP-19, WIPP-21, and WIPP-22 were drilled in 1978 and 

had been left open, uncased, and filled· with brine or brine mud since 

they were drilled (Sandia National Laboratories and U.S. Geological 

Survey, 1980a, 1980b, 1980c, and 1980d.). These wells were recanpleted 

as hydrologic monitor-ing wells for- the Culebra dolanite in September

and October 1985. The recanpletion activity consisted of the cleaning 

and r-eaning of these wells to a dianeter of 7-7/8-inches using ten

pound per gallon salt-brine ~ a drilling fluid; fully cemeri.ting 

5-1/2-inch casing to the top of the Salado Formation leaving a cement 

plug in the bottan of the casing; filling the casing in WIPP-18, 

WIPP-19, and WIPP-22 with ten-pound per gallon salt-brine and in 

WIPP-21 with fresh water; and shot-perforating the Culebra-dolcxni te 

interval in each well. The water- levels in these wells have been 

monitored since they were perforated. Post-perforation water levels 

can be found in Hydrologic Data Report 112 (INTERA Technologies and 

Hydro Geo Chem, 1985), Hyd!"ologi c Data Report 113 ( INTERA Technologi. es, 

1986), and Part E, Appendix E1. 0, of this report. The perforation 

intervals and dates of perforation for these wells ar-e as follows: 

o WIPP-18, perforated October 11, 1985 fran 784 to 806 ft bls; 
o WIPP-19, perforated October 9, 1985 fran 754 to 780 ft bls; 
o WIPP-21, perfo~ated October 6, 1985 fran 727 to 751 ft bls; 
o WIPP-22, perforated October 8, 1985 fran 748 to 770 ft bls. 
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3. 3. 2 . Well Oeveloµnent 

Well develoµnent at wells WIPP-18, WIPP-19, WIPP-21, and WIPP-22 

consisted of a limited nunber of punping per::~ods to _establish each 

well's capacity and improve their efficiency. During develoµnent, 

each well was observed to have a low· apparent permeability and none 

could sustain pumping for periods of time greater than. two hours at 

punping rates fran 1 to 3 gpn. Because the apparently low 

pernieabili ty could have been the result of either natural oondi tion.s 

or danage to the formation near the ·borehole, a rapid lowering of 

borehole fluid pressure (surging) was used to apply maxi.mun under

pr-essur'e to the formation in hopes of clear'ing any r-estt'ictions to 

ground-water flOJ to the perforati 1ons·. Surging was performed by using 

step incr-eases in pun ping rate (:step-rate surge); by operating the 

pump at a hi°gh rate and drawing down the pressure to near zer'o in less 

than two hours (single-stage surge); and by alter'nately turning the 

pump on at a moderate rate· and tllr'ning it off for hour-long intervals 

until the acci.mulated drawdown wa:s near zero indicating a borehole

fluid level just above the transducer, a oondi ti on normally achieved 

after three to four punping intervals (multiple-stage surge). Figures . ' 

3. 3 to 3. 6 illustrate the well-developnent periods for WIPP-18, 

WIPP-19, WIPP-21 , and WIPP-22. The well-develoµnent acti vi ti es are 

sumnarized as foll0o1s: 

Developnent Average Pumping 
Well Date Oper~ation Rate (gµn) 

WIPP-18 05/10/86 Three stage surge 1. 5 
05/11 /86 Single-stage surge 5 
05/12/86 Single-stage surge 3 
05/13/86 Single-stage surge 3 
05/14/86 Single-stage surge 3 

WIPP-19 05/29/86 Step-rate surge 1.5, 3.0 
05/29/86 Single-stage surge 1.5 

WIPP-21 06128186 Step-rate surge 1.8, 3.3 
07/01/86 Single-stage surge 2.7 

C-12 
H09700R240 



WIPP-22 06/12/86 
06/14/86 
06/17/86 

3.3.3 Slug Testing 

Single-stage s l.lr' ge 
Three-stage s l.lr' ge 
Three-stage surge 

1.5 
2.0 
2.0 

Slug-injection tests were performed on WIPP-18, WIPP-19, WIPP-21, and 

WIPP-22 to obtain data for estimating the Culebra' s hydraulic para

meters at these locations, because the wells could not sustain pumping 

('ates as low as one gpn for more than two to three hours. To perform 

the tests, either the standard single downhole packer assanbly, 

described in Section 2. 3, or a single downhole packer without plll1p was 

lcwered into the well on 2-3/8-inch tubing. The packer was inflated 

in the casing above tm per'foratiom and the fluid pressure was 

allcwed to stabilize. A measured vollJlle of fluid was added to the 

annulus between the tubing and the casing, and the fluid level was 

allcwed to stabilize. Then the packer inflation presst.zr'e was 

r-eleased, tr-ansmitting a near-instantaneous (usually in one to two 

minutes) pressure increase to the formation. The flui d-pr-essure 

r-esponse to this presst.zr'e slug was then recorded with the DAS until 

the fluid pressure returned to the pretest value, or until 90% of the 

pressure slug had dissipated. 

4. 0 TESTING RESULTS 

4.1 Fluid-Pcessure Responses 

4.1.1 WIPP-12 Step-Drawdown Pumping 

Figt.zr'e 4.1 shows the fluid-pressure response of WIPP-12 to the step

clrawdown pumping on May 1, 1986. The figure soows that WIPP-12 had a 

very slow recover:-y to the punping and no further testing was possible. 
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4.1.2 -WIPP-13 50-Hour Pumping Test 

4.1.2.1 Fluid-Pressure Response in Punping Well WIPP-13 

Figure 4. 2 sh:>ws the flui ct-pressure response to plJYlping and reoovery 

in WIPP-13 during the 50-hour pumping test oonducted from August 7 

to 9, 1986 and Figure 4. 3 sh:>ws a plot of µ.imping rate versus tirne 

for this test. The plots show a sanewhat irregular response at 

early time, and a plJYlping-rate adjust.ment on Day 220 to increase the 

punping rate in response to a punping-rate decrease due to the 

increased lift. The irregular. early-time data may be due to post

acid-treatment degassing of water in the wellbore, as water produced 

during the early part of the test wa:s gaseous with a strong odor. 

Tabulated punping-rate data for the test are presented in 

Table C2.1, Appendix C2.0. Tarulated data for the fluid-pressure 

response of WIPP-13 durin·g the 50·-hour punping test are presented in 

Table C3. 1, Appendix C3. 0. 

4. 1. 2. 2 Water-Level Responses in Ot:servation Wells 

Figures 4. 4 to 4. 9 show the water levels in observation wells H-6a, 

P-14, WIPP-18, WIPP-21, WIPP-30, and H-2b2 during the pumping at 

WIPP-13 (the tabulated data for Figures 4. 4 to 4. 9 are found in 

Part E of this report ) . These figures soow that water-level 

responses possibly attributable to the WIPP-13 punping were measured 

at H-6, WIPP-18, and WIPP-30. The other wells apparently sh:>wed no 

responses during the 50-hour test. H-6a appears to have responded 

11 to 12 hours after the start of pumping, while WIPP-18 appears to 

t"lave responded about 3 days after the end of the test. WIPP-30 

shows a water-level change, but exact linkage of this r'esponse to 

the WIPP-1 3 test is in doubt because of punping at OOE-2 as part of 

the Water Quality Sampling Progran. WIPP-21 smws a water-level 
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response after the pumping test, but this response appears to be due 

to grouting of the Culebra in the exhaust shaft at the WIPP-si te 

main facility. Well DOE-2 may have responded to pumping at WIPP-13, 

but the well was unavailable for measuranent at the time of the 

50-hour pumping test because of the water-quality sampling activity. 

WIPP-12 was still responding to the acid injection and did not 

provide unequivocal results. 

4.1.3 Slug Testing at WIPP-18, WIPP-19, WIPP-21, and WIPP-22 

Figures 4.1 O to 4.13 show the fluid-pressure responses to slug testing 

in WIPP-18, WIPP-19, WIPP-21, and WIPP-22. The figures sh:>w that the 

fluid pressure during each test decrease.ct to pretest or near-pretest 

vallles within 2 days of the slug injection. A response to the slug 

injections was not detected at nearby wells. 

Tatulated data for the fluid-pressure responses to slug testing at 

WIPP-18, WIPP-19, WIPP-21, and WIPP-22 can be found in Tables C3. 2, 

c3.3, C3.4, and C3.5 in Appendix c3.o. 

4.2 Water-Quality Data 

Table C4.1, Appendix 4.0, contains water-quality data collected during 

well-develoµnent and during the 50-hour pumping test at WIPP-13. The 

table contains electrolytic-conductivity, specific-gravity, and tempera

ture data fran water discharged during pumping episodes at WIPP-13. 

Figure 4.14 is a plot of the electrolytic-conductivity and the specific

gravity data. The initial water produced frcm WIPP-13 ·appears to 

represent the brine that was in the borehole prior to perforation, and 

the last water produced probably represents sane mixture of that brine, 

the brine used during drilling the original well, and formation water. 
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Table C4 .. 2, Appendix C4.0, contains water-quality data collected during 

well-develoµnent punping at flIPP-18, WIPP-19, WIPP-21, and WIPP-22. 

Only a limited amount of pumping was performed at these wells and, 

therefore, only limited data are available.. The electrolytic

conductivity data fran WIPP-18, WIPP-19, and WIPP-22 indicate the 

probability that the water produced. fran these wells reflects the brine 

used in drilling these wells and the brine in the casing at the time of 

perfor-ation. The water- from WIPP-~~1, on the other hand, was uncharac

ter-isti cally fr-esh and may be indicative of the f cesh water left in the 

borehole following the cementing of the ca-sing in 1985. 
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HVDROLOGIC DRILLHOLE H-16 
S::~BF: I DGED HOLE HI STOF:Y 

ThE· .fol lo~ .. Jinr;i 

drilling and coring 
hole history was abstracted from Sandia's daily 

r-ec:ords. 

Note: Depths are from ground level unless otherwise reported. Daily 
n:?ports co\1<-2r- two drilling shifts ·ft-om 0800 hr--::; to .1800 hr·~ and 1800 
t-n-s to 0400 h1 .. s. 

7--1-87 

7--2-87 

7-·9--87 

7-10-87 

/-·-1 i--87 

7-l:::-87 

7-13-87 

7-·-J. .lJ--87 

Commenced site preparation. cleared area. Drill site 
is in existing caliche covered parking lot. Drilled 
18-inch holE! fl'"om surface t.o 36.~.; ·ft 11sjng t1bbot.t 
81·-eis. clry hole a.1.tg~;·r. Set and al i qned on;-? ioi nt of 
10-3/4 inch OD, 40.5 lb/ft (H-40>, surface casing. 
Cemented annulus from 36.5 ft with 35 cubic feet of 
r·eady-mi ;.: grout. 

Set fence posts and roped off drilling area. 

Moved in Pennsylvania Drilling Co. 
1·-igging up. 

Rig # 1. 

Continued to rig up. Excavated mud pits and lined 
with pl~stic lining. Built chain-link security fence 
around drilling site. Secured operation for the 
weekend. 

No activity 

No acl:i\1it.y 

Filled mud pits with saturated brine. Cut off surface 
casing and rigged up flow line and ancillary 
equipment. Repaired mud pump. Made up 7-7/8 inch bit 
and drilling assembly, tripped in hole to 36 ft and 
broke tower at 1030 hrs. Drilled 7-7/8 jnch hole from 
36 ft to 90 ft using saturated brine water as 
circulation fluid. Held safety meeting at 1800 hrs 
with both crews at crew change. Continued to drill 1-

7/8 inch hole tei 217 ft. Circulated hole and tripped 
pipe. 

Tripped in hole with drill pipe and bit to continue 
drilling 7-7/8 inch hole from 217 ft to 380 ft. 
Tripped out with drill pipe and bit. 
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7-15-87 Tripped in hole with 7-7/8 inch bit and drilling 
assembly. Continued drilling 7-7/8 inch hole from 380 
ft to logging depth of 470 ft, circulated hole and 
tripped out pipe and bit. USGS on site at 1500 hrs to 
n.1n logs. Geophysical logs run inc.lude gamma ray, 
gamma-gamma density, neutron porosity, and caliper. 
Tripped in hole with drill pipe and bit to circulate 
hole in preparation for logging by Dresser Atlas. 
Tripped out drill pipe and bit. Geophysical logs run 
by Dresser Atlas included neutron-gamma ray, BHC 
acoustilog, dual laterolog, and compensated densilog. 

7-16-87 Continued to run Dresser logs, completed logging at 
1700 hrs. Rigged up Star Tool mud pump to ream drill 
hole. Picked up 9-5/8 inch bit and drilling assembly 
and tripped in hole to 36 ft to begin reaming 7-7/8 
inch hole to 9-5/8 inch. Reamed hole from 36 ft to 
440 ft using saturated brine water as circulation 
flLtid. 

7-17-87 

7-18-87 

1-19-87 

]-20-87 

Continued to ream hole to 9-5/8 inch from 440 ft to 
original TD of 470 ft. Circulated hole and tripped 
out drill pipe and bit in preparation for running 
casing. Rigged up to run casing and ran 14 joints 
(479.73 ft) of 7-inch OD, J-55, 23 lb/ft, ST&C, casing 
and set at 469 ft. Ran a combination guide shoe and 
f 1 oat collar on the bottom of 1 ast. joint. Ran 
centralizers on top of joints # 2, 5, B, 11, and 14. 
Made up Dowell circulating head and broke circulation. 
Commenced cementing operations with 10 barrels of CW-7 
chemical wash foll owed by RFC-Cl ass A Thi:·: otropi c: 
cement followed by 70-30 poz mix cement. Slurry mixed 
at 14.2 to 14.3 lb/gal; pumped at 2.5 bbls/min. 
Released plug and displaced with fresh water; cement 
back to surface. Shut-in circulating head at 1656 
hrs. Rigged down Dowell and waited on cement. 
Secured rig for the weekend. 

Waited on cement 

vJai ted on cement 

Cut off 7-i nct-1 casing and retr i EO£-ved ce111er1t. i nq he.:::id .. 
Rigged up flow U.ne on 7·-inch casing in preparatin;·: 
for cc·t-ing. Tripped in hole with 6-1/8 inch bit C:lr:d 

drilled out cement, float collar, and guide shoe to 
474 ft. Circulated hc•le to clean out. cuttings. 
Tripped out of hole ~·Jith drill pipe and bit. F:an 
temporary string of 4-1/2 inch steel casing to 
accommodate coring opet-ations. Rigged up ~·Jit-e-·line 

coring assembly and picked up 10-foot split-inner tube 
core barrel with 3-7/8 inch OD diamond core head to 
cut 2-1/4 inch diameter core. Ran in hole with wire-
1 ine pipe and core barrel to 474 ft. Circulated hole. 
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7-21--81 

7-22--87 

7·--23-87 

7-24-87 

Cleaned mud pit of cuttings and filled with saturated 
brine water. Cut core # 1 from 474 ft to 478.5 ft 
usinq bt-ine ~"'at.er as cit-cu.l21tion fluid.. lnnc·t- bart··el 
hung up while pulling core so had to trip out wire
line pipe. Recovered 4.5 ft of core. Replaced bad 
joint and tripped back in hole to 478.5 ft. Cut core 
# 2 from 478.5 ft to 485.0 ft and recovered 5.6 ft of 
core. Cut core # 3 from 485.0 ft to 495.0 ft, had 
some problems with core barrel. Recovered 10.3 ft of 
cot-e. 

Continued coring. Cut core # 4 from 495.0 ft to 505.0 
ft and recovered 10.0 ft of core. Cut core # 5 from 
505.0 ft to 515.0 ft and recovered 10.0 ft of core. 
Cut core# 6 from 515.0 ft to 525.1 ft and recovered 
10.1 ft of core. Cut core# 7 from 525.1 ft to 531.6 
ft where core barrel blocked off, recovered 6.5 ft of 
core. 

Repaired air valve on drilling rig. Continued coring 
and cut core # 8 from 531.6 ft to 540.7 ft and 
recovered 9.1 ft of core. Cut core# 9 from 540.7 ft 
to 550.7 ft and recovered 10.0 ft of core. Cut core # 
10 +~om 550.7 ft to 560.7 ft and recovered 10.1 ft of 
core. Cut core # 11 from 560.7 ft to 570.7 ft and 
recovered 8.5 ft of core. Cut core # 12 from 570.7 ft 
to 580.7 ft and recovered 10.0 ft of core. Reached 
depth for hydrologic testing, tripped out with wire-
1 ine pipe and core barrel. 

Pulled temporary 4-1/2 inch casing and rigged up drill 
pipe and 4-3/4 inch bit assembly to ream core hole. 
Reamed core hole to 4-3/4 inches from 474 ft to 580.7 
ft using saturated brine water as circulation fluid. 
Circulated hole to clean out cuttings in preparation 
for hydrologic testing. Tripped out with drill pipe 
and bit. Rigged up Baker hydrologic test tool on 2-
3/8 inch tubing and tripped in hole. DST # l to test 
Forty-niner claystone interval from 563 ft to 580.7 ft 
(total depth of t·1ole). Inflated packet- at 20~.::;5 ht-s. 
Conducted series of DST's. Well on test. ** 

** i\lot.e: The test data f m- these and ,:::..11 subsequent test .. :=. cin H .... U:i 
ar·E· :i nc:::l udt!d in Stenst-ud et al. ( :!. 988) ~ ~·Jhi le the tes:.t .:1nz:-tl ys.es .:1t-E· 
included in Beauheim (1987). 

7--2=i-87 Continued well testing. 
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7--26-87 

7-27·-87 

7-28-87 

7-29-87 

7-30-87 

/--·31-87 

8-1-87 

8-2···-87 

Continued well testing. 

Well on test. Swabbed tubing at 1430 hrs. 
testing. 

Continued 

Continued test on Forty-niner claystone until 1320 
hrs. Concluded test and released packer and tripped 
out tubing and test tool. Rigged up and ran 4-1/2 
inch temporary casing to 470 ft. Rigged up wire-line 
pipe and coring assembly to take 2-1/4 inch core and 
tripped in hole to 580.7 ft. Cut core # 13 from 580.7 
ft to 590.7 ft using saturated brine as circulation 
fluid. Recovered 9.7 ft of core. Cut core # 14 from 
590.7 ft to 600.7 ft and recovered 7.6 ft of core. 
Cut core # 15 from 600.7 ft to 610.7 ft and recovered 
9.5 ft of core. Cut core# 16 from 610.7 ft to 620.7 
ft and recovered 10.0 ft of core. 

Circulated hole and tripped out with wire-line pipe 
and core barrel in preparation for hydrologic testing. 
Pulled temporary 4-1/2 inch casing and picked up drill 
pipe and 4-3/4 inch bit and tripped in hole to ream 
core hole. Reamed core hole to 4-3/4 inches from 
580.7 ft to 620.7 ft using brine water. Circulated 
hole and hooked up air compressor and evacuated hole 
of drilling fluid down to about 475·ft using air. 
Tripped out with drill pipe and bit. Laid down drill 
collars. Rigged up Baker hydrologic test tool on 2-
3/8 inch tubing and tripped in hole to run DST # 2 to 
test the Magenta Dolomite Member. Packer set at 2035 
hrs to test interval from 589.2 ft to bottom of the 
hole at 620.7 ft. Conducted a series of DST's and 
rising-head slug tests. Well on test. 

Continued well tests. 

Concluded hydrologic tests at 1620 hrs, released 
packer and tripped out of hole with test assembly. 
Rigged up and ran 4-1/2 inch temporary steel casing in 
preparation for coring. Tripped in hole to bottom of 
casing at 469 ft with wire-line pipe and core barrel. 
Secured rig for weekend. 

No <::\cti vi t.y. 

No activity. 
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s-::::.-87 

8-·4-·-87 

8·--5-·87 

8-t.-87 

Finished running in hole with wire-line pipe and core 
barrel; circulated hole using saturated brine water as 
drilling fluid. Cut core # 17 from 620.7 ft to 630.7 
ft and recovered 10.0 ft of core. Cut core # 18 from 
630.7 ft to 640.8 ft and recovered 10.1 ft of core. 
Cut core # 19 from 640.8 ft to 650.7 ft and recovered 
9.9 ft of core. Cut core # 20 from 650.7 ft to 660.9 
ft and recovered 10.2 ft of core. Cut core # 21 from 
660.9 ft to 670.9 ft and recovered 10.0 ft of core. 
Cut core # 22 from 670.9 ft to 680.9 ft and recovered 
9.9 ft of core. Cut core # 23 from 680.9 ft to 690.9 
ft and recovered 9.9 ft of core. Cut core # 24 from 
690.9 ft to 697.9 ft (depth for hydrologic testing> 
and recovered 7.2 ft of core. 

Tripped out of hole with wire-line pipe and core 
barrel and pulled temporary 4-1/2 inch casing in 
preparation for reaming core hole. Picked up drill 
pipe and 4-3/4 inch bit and reamed core hole to 4-3/4 
inches from 620.7 ft to total depth of 697.9 ft using 
saturated brine water. Circulated hole and pulled 
drill pipe and bit back to 475 ft and evacuated hole 
from 475 ft using air compressor. Finished tripping 
drill pipe and bit. Rigged up Baker hydrologic test 
tool on 2-3/8 inch tubing and ran test tool in hole to 
conduct "squeeze" test ~·Ji th packer set at 620 ft. 
Conducted test and released packer and tripped out 
with test tool. Dressed tool and rigged up and ran 
test tool in hole to conduct DST # 3 on the Tamarisk 
claystone. Set the packer at 674.5 ft at 0107 hrs to 
test interval from 674.5 ft ta the bottom of the hole 
at 697.9 ft. Conducted DST. Well on test. 

Concluded DST # 3 and released packer at 1140 hrs. 
Tripped out with tubing and hydrologic test tool. 
Rigged up and ran temporary 4-1/2 inch steel casing ta 
470 ft in preparation for coring. Rigged up and ran 
wire-line pipe and core barrel to take 2-1/4 inch 
core. Slips did not hold and dropped about 80 ft of 
~..iire-line pipe and cot-·e barrel. Condu(:ted "fishing" 
operation and recovered dropped pipe. Replaced inner 
barrel in coring string and checked wire-line pipe for 
damage. 

Tripped in hole with wire-line pipe and 10 foot split
inner barrel to cut 2-1/4 inch core. Evacuated hale 
with air, pumped and cleaned out mud pits, and filled 
pits with fresh water in preparation for coring the 
Culebra Dolomite Member. Circulated hole and began 
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8-7-87 

8-8-87 

8-9-87 

8-10-87 

8-11-87 

cutting core # 25 from 697.9 ft to 703.9 ft using 
fresh water as circulation fluid. Recovered 6.0 ft of 
core. Cut core # 26 from 703.9 ft to 709.9 ft and 
recovered 6.0 ft of core. Cut core # 27 from 709.9 ft 
to 715.9 ft and recovered 4.5 ft of core. Cut core # 
28 from 715.9 ft to 723.9 ft and recovered 4.7 ft of 
core. Cut core # 29 from 723.9 ft to 733.9 ft and 
recovered 9.7 ft of core. Completed coring of the 
Culebra dolomite and tripped out with wire-line pipe 
and core barrel. Attempted to pull 4-1/2 inch 
temporary casing but casing would not come free. 
Worked to free casing finally pulled free and tripped 
out of hole with casing. Rigged up and ran drill pipe 
and 4-3/4 inch bit to ream core hole. Reamed core 
hole to 4-3/4 inches from 697.9 ft to 733.9 ft (bottom 
of hole> in preparation for running DST # 4. Pulled 
drill pipe and bit up to 469 ft. 

Evacuated hole from 469 ft using compressed air. 
Finished tripping out with drill pipe and bit. Rigged 
up and tripped in hole with Baker hydrologic test tool 
on 2-3/8 inch tubing to test Culebra dolomite. Set 
packer at 696.5 ft at 1150 hrs to test interval of 
hole from 696.5 ft to bottom of hole at 733.9 ft. 
Conducted series of DST's and rising-head slug tests. 
Tested and swabbed hole to develop Culebra dolomite. 

Continued well testing. 

Continued well testing. 

Continued well testing and swabbing test interval. 

Concluded well test after swabbing hole fer water 
sample at 10~) hrs. Tripped out with tubing and test 
tool. Rigged up and ran in hole with temporary 4-1/2 
inch steel casing to begin coring operation. Picked 
up core barrel and wire-line pipe and tripped in hole 
to 733.9 ft. Cleaned out mud pits and filled with 
saturated brine water. Circulated hole and cut core # 
30 from 733.9 ft to 740.9 ft and recovered 6.8 ft of 
core. Cut core # 31 from 740.9 ft to 750.9 ft and 
recovered 10.0 ft of core. Cut core # 32 from 750.9 
ft to 760.9 ft and recovered 8.6 ft of core. Cut corc1 
# 33 from 760.9 ft to 770.9 ft and recovered 10.2 fT 

of core. Cut core # 34 from 770.9 ft to 780.9 ft and 
recovered 9.9 ft of core. Cut core # 35 from 780.9 ft 
to 790.0 ft and recovered 9.9 ft of core. Pulled 
wire-line pipe and core barrel up into casing. 
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8-12-87 

8-13-87 

8-14-87 

8-15-87 

8-16-87 

8-17-87 

8-18-87 

·rripped in core barrel and circulated hole. Cut core 
# 36 from 790.9 ft to 800.9 ft and recovered 10.1 ft 
of core. Cut core # 37 from 800.9 ft to 810.9 Ft and 
recovered 9.9 ft of core. Cut core # 38 from 810.9 ft 
to 820.9 ft and recovered 10.1 ft of core. Cut core# 
39 from 820.9 ft to 830.9 ft and recovered 10.0 ft of 
core. Cut core # 40 from 830.9 ft to 840.9 ft and 
recovered 10.0 ft of core. Cut core # 41 from 840.9 
ft to 850.9 ft and recovered 10.0 ft of care <total 
depth of hole). Circulated hole and tripped out 
laying dawn wire-line pipe and core barrel. Pulled on 
temporary casing but would not come free. Worked 
casing and pulled free, tripped out with casing. 
Picked up drill pipe and 4-3/4 inch bit to ream core 
hole. Reamed core hole to 4-3/4 inches from 733.9 ft 
850.9 ft using saturated brine water. Circulated hole 
and tripped out with drill pipe and bit in preparation 
for running DST # 5. 

Rigged up Baker hydrologic test tool on 2-3/8 inch 
tubing and tripped in hole to test lower unnamed 
member of the Rustler Formation. Set packer- at 739.2 
ft at 1448 hrs to test the interval from 739.2 ft to 
the bottom of the hole at 850.9 ft. The test interval 
included about 9 ft of the underlying Salado 
Formation. Conducted a series of os·r·s. Well on 
test. 

Continued well testing. 

Continued well testing. 

Continued well testing. 

Concluded testing at 1000 hrs and released packer and 
tripped out with test tool. Picked up drill pipe and 
6-1/8 inch bit to ream hole from 4-3/4 inch to 6-1/8 
inches from 469 ft to 850.9 ft <total depth> using 
saturated brine water as circulation fluid. After 
reaching total depth circulated hole and tripped out 
with drill pipe and bit. 

Rigged up Dresser Atlas to run geophysical logs. Ran 
into hole with tool and hit bridge at 807 ft. Tripped 
out with logging tool and picked up drill pipe and bit 
to clear bridge. Reamed hole to 850.9 ft, circulated 
hole, and tripped out. Dresser ran back in hole to 
log, still could· not get below 817 ft so logged to 
that depth. Geophysical logs run by Dresser Atlas 
included neutron-gamma ray, BHC acoustilog, dual 
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8-19-87 

8-20-87 

8-21-87 

8-22-87 

8-23-87 

8-24-87 

8-25-87 

8-26-87 

8-27-87 

8-28-87 

laterolog, and compensated densilog. Dresser finished 
logging operations at 2100 hrs. USGS on site at 2100 
hrs to run logs. Geophysical logs run include gamma 
ray, gamma-gamma density, neutron porosity, and 
caliper. USGS finished logging at 2400 hrs. Tripped 
in hole with drill pipe and bit and circulated hole. 
Tripped out laying down drill pipe and bit. 

Cleaned up location in preparation for running packers 
and test equipment for final completion of H-16. 
Unloaded 2-3/8 inch tubing. Secured rig. 

Dug and formed 8 ft by 8 ft by 8 ft cellar. 
yds of gravel and put in bottom of cellar. 

Hauled 6 

Finished forming cellar walls and poured 8 yds of 
3000-lb ready mix cement. Standby. 

No activity. 

No activity. 

Unloaded Baker test tool system. Rigged up to run 
test system. Picked up drill pipe and 6-1/8 inch bit 
to condition hole and run drill pipe and bit to bottom 
of casing. 

Finished running drill pipe and bit into hole, hit 
bridge at 680 ft and drilled out about 30 ft of fill. 
Ran bit to bottom and circulated hole clean using 
saturated brine water as circulation fluid. Tripped 
out with drill pipe and bit. Rigged up to run Baker 
five-packer test system. Picked up Baker equipment 
and packers. Spliced in inflation lines and pressure 
pickups. Began running test system in the hole. 
Secured rig. 

Concluded running Baker system at 1545 hrs. 
in place. Secured rig. 

Packers 

Attempted to inflate packers but problems with ball 
seats in packers holding. Finally used nitrogen and 
packers inf lated. Zones appear to be isolated. 
Inflated all five packers to near 1000 psi. Operation 
complete. 

Demobilized rig and moved 
completed. 
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DRILLING AND WELL COMPLETION RECORD 
OF HYDROLOGIC DRILLHOLE H-16 

* all depths below ground level 

~·JELL NAME;__ Hydrologic Drillhole H-16 

LOCATION: Section 20, Township 22 South, Range 31 East 

SURFACE COORDINATES: Monument <Steel Pipe Cap) is 1109.3 feet From 

sLEVATION: 

South Line CFSL> and 1234.0 feet from East Line <FEL>. 
Drillhole is 8.0 feet N64 os·w from monument 

Monument <steel pipe cap>; 3409.6 feet MSL 

DRILLING RECOF:D: 

Start Date: Commenced drilling on July 13, 1987, and completed 
on August 18, 1987, at a depth of 850.9 feet below 
ground level CBGL> 

~irculation Fluid: Saturated Brine Water until just above 
Culebra dolomite at a depth of 697.9 feet, changed 
over drilling fluid tc• fresh ~·Jater. Changed back to ·""" 
saturated brine after coring Culebra at 733.9 ft and 
finished hole using brine. 

Rig and Subcontractor: Failing 2000, Pennsylvania 
Company, Carlsbad, NM 

Drillhole Record~ 

Size (inches) 

18 
9-5/8 
6-1/8 

Casing Recot-d: 

From (feet> 

(l 

36.5 
470.0 

lo (feet) 

36.5 
470.0 
850.9 

Size (inches) l•JT /FT (pounds) From (feet> 

10-:::;.;4 
7 

40. 5 <H-4-0) 
23 (J-55) 0 

Drilling 

* 6-1/8 inch open hole from 469 feet to total depth of 
850.9 feet. 
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H-16 

GRo..NO SLRFACE 

18 H:LOCENE CEPOSITS 

37 
GATU\IA FCAMATICN 

DOCKUM GROUP 
(Uf\OIFFERENTIATED) 

52 --------i.. 

RUSTLER 
FORMATICN 

OEV£Y LAKE 
RED BEDS 

531.9-------1 

FO:ffY NINER 
M3ff R 

590. 2 ______ _ 

MAGENTA 
D:LO'viITE 
~tvf3ER 

615.6-------

TAMARISK 
~tvf3ER 

702. 5-------

CLLEBRA 
D:LO'viITE 
~R 

724 .4-------1 
LN'WvEO 
~R 

841 . :J--------f 

ELEVATICN 3409.6 FEET 

8 FT x 8 FT x 8 FT 
Ca.ENT Llf\EO CELLAR 

1~a---- 18 I NCH 1-0_E 

CONO.£TCR CASI NG ( I 0. 750 CO, 
H-40 40.5 lb/ft SET AT 36.5 
FT.) 

9.625 Il\CH HOLE 

CASING (7 Il\CH OD. 
J-55 23 lb/ft, SET 
AT 469 FT.) 

CPEN l-0....E 6. I 25 I NCHS 

(f\OT TO SCALE) 

~ TOTAL DEPTH 850.9 FT. 

H- 16 HYOROLOGIC TEST HOLE J~S· BUILT CONDITIONS 
AFTER COMPLETION ON AUGUST 18, 1987. 

8-11 
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3406.S FT 

!>409.6 F"T -
~ y y .......... - "v y ~ ,, r ~ '-'J 

- - IL_ -- ... 
H1.cx:eE CEPOSITS '\1,, 

18 l"T t\. / 

GA.Tl.NA F~TIQ\I 
~p 

37" 

' ' 
CXO<LM GR1P 

( lH::>IF'F'EF£NT I A TEO) ' 
5Z l"T " " 

CIE'EY LAKE 

~ RED l!IEDS 

" 
~ 

-
~~FT x S FT CEL.LER 

~~X V~ AKXAAYV! 

- 18 ll'CH H1.E 

10.75 Il'CH, 40 lb/ft 
caa.cTa:t CASlt-G. 

~ l 
' .___ __ l6.5 " 

~ L.----- 9.625 Il'CH FEN.ED 
BCf&CLE 

\ " 1'"tttltt---tk~4---- PACKER- Ir-FLA TION Lil'ES 

1-1------ 7 Il'CH 23 lb/ft 
.al. CASil'G 

- 2.375 Il'CH Tl..611\G 

IOllllMM----- TRANSO..CER CABLES 

" --.-n 

?.\ ~~~~!!::::===::::=~!53e~.!i~l";;T:--~ N+!YCA[TE/GYF'SlM 1- !i'C>.S n PAO<ER •5 

531 .SI l"T 

ZI 952.6 n pt~:::;:==== .. ~· .. -;-;n;--TRANSCU:ER •5,SIN 2472 

i
1 Q..AY (STCt£) -. I 

S/3.8 "---------1:1r2::t~F-=~~=~·7'5;;::;.5~1"~T:--~ITE/GYP5l.M PACKER •4 
..----------- J 579.6" so.z n--1 .... ,.. ............. ,.,,... ,.,.•JTE TRAN5D.CER •4 S/N 2475 

--~..,._.,.,.. 817.2 l"T 

619.6 l"T------------t-t:Z::?=Jl~!:::~====~U5~.4~P'~T:--N+IY[AJTE/GYP5LM I- ,, PACKER •3 ::.::: I S17.!i l"T--------- v 65.!5 l"T. ~; CLAYST()£ ~t+===:;:===~;;-;"-;:T-TRANSO..CER •3 SIN 2474 

I 
SO. I l"T---__;;;.._____ r'' 647. I n 

GYPSUA 
~~ 8119.e l"Tl ___,--al.SI n 

Q..AYST~~i5""Ir.L .. f""'5Tti£JSN'[)S'f...,..,_"="' .... {j£~t:::t:2/::z:./~F-=====~as~.o~n~ PAO<ER •
2 

702.s n-J cu::ESRA ctttMITE TRANSO..CER •2 S/N 21os 
.e.eE:R 7Cl2. 5 " 

724.4 l"T-------.;..;;_ ___ _ 
7Jl.3 n......:::CLA=YST~.:O'E:.::.. _____ ~t2:Z~F-=~~=~734~. 1~1";-;T:--

G
"""""' .. , ,, , PAO<ER • I 

742.4 n--·-~------- v 7Ja.2 n 

HAL.ITIC Q..AYSTaE/ 
HAL.ITE/GYPSUA 

TT7.7 "---------

SILTSTCJ£/CLAYSTO'E --· "---------
G~ITE/PCLYHAL.JTE 

0:::=*=:::;:====:;:;"7,;;- TRAN5D.CER • I S/N 2174 r'' 7.a. 7 P'T 
.,,~-;---,---747.5 l"T 
'--+--------- 800-pe I 9£AR-PIN PLLG 

i----------6. 125 Jl'CH CF'EN H1.E 

••.S "------------L.----'------ TOTAL mP'TH .:I.SI n 

5-PACKER COMPLETION FOR WELL H-16 
AS COMPLETED ON AUGUST 26, 1987. 

B-12 
(NJT TO SCALE) 
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Piaf of Survey 

IB 17 
19 20 

T 
22 
s 

R31E 
2 INCH PIPE CAP MONUMENT 

•As Bl.LT• 

I 

I 
I 
I 
I 
I 
I 
I 

Sec., 20 --------;-----------

Scol•: 1•.1000 

' I 
I 

2" Plpe·cap 
I 
I 
I 
I 
I 

H-IS f--1234.0'--
See Detail I 

- I 
~, 
0\1 Q _, 

NB9• 57'W (GLOJ 

CERTIFICATION: 

survey made by me 

LOCATION: 1109.3 From South Line 
1234.0 From East Line 
Section 20 

that the 

Township 22 South 
Range 31 East 
Eddy County, New Mexico 
Elevation 3409,6 MSL 

DATE: AUGUST 12, 1987 
PREPARED FOR: SANDIA LABORATORIES 

29 28 

DAN R, REDDY NM PE&LS 5412 
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Appendix H 

Compiled Information for SWMU 001ah (H-19) 

H-19 Mudpit Closure and Disposal Correspondence (12 pages total) 

Analytical Data for H-19 Mudpit Contents (15 pages total) 



DOE/WIPP 97-2220a 

H-19 Mudpit Closure and Disposal Corre!spondence (12 pages total) 



., 

Westtn1house 
Electric Corporation 

Government and Environmeratal 
Senlces Company 

' ....... "·· 
WD:96:0342l 
DA:96:01839 

Wiste isolation Dlvtalan 

BOl 2078 

A~=a ~&~ ,Bl; ee221 

Subject: INSPECTION OF MUDPIT CLOSURE AND SURFACE REPAIR ACilVITIES 
ASSOCIATED WITH THE H-19 TRACER TESTING PROGRAM 

Dear Ms. Benninaton: 

, ···,_:·i 

The purpose of this letter is to document that Sandia Nadonal Laboratories has completed the c:Iosure of 
the mudpits. associatod with the H-19 Culebra Transpon Program in accordance with the requirements of 
the November 27. 199S SNL Culebra Transport Program Test Plan. The muclpits associated wiih this 
activity were identified as Solid Waste Management Units in the Disposal Phase RCRA Pan B Pennit 
Application. Sandia National Laboratories (SNL) has excavated drill aminp from the mudpit areas and 
disposed of the cuttings at the Controlled Recovery Disposal ~ility. After removin& drill euuinp SNL 
recontoured the mudpit areas. Althou1b all of the cuttinp have been removed from the mudpit areas, It 
is important for SNL to understand that if subsequent an:lllytical data indicate that any huardou.s wastes or 
hazardous constituents are identified in the area of the closed mudpits SNL will be responsible for 
completing further corrective actions at this site. 

The lined H-19 evaporation pond ls stm under evaluatio11 to determine if any hazardous wastes or 
hazardous constimems are contained in or around the evaporation pond area. Once waste determinations 
have been completed at this site, c:orrective actions should be determined and implemented. If no 
corrective actions are required, tbe WID will assume custody of tho evaporation pond and will 
incorporate the management of tbe pond into the WlPP Sewa1e Lap>on Dlschar1c Pcnnit (DP-831). 

Roads used during the H-19 Culebra Transport tests were also inlpeeied io deconnine if Che Rrfa;e 
· · conditions bad been adequately repaired after the culmination of the H-19 iracer tests. Drillina rip, haul 

trucks and ancillary suppon services had degraded road surfaces by creating a •washboard• c:ondition, 1D 
addition to a number oflarge potholes. Moreover, tbo west side of the H·19 bydropad had experienced 
uncontrolled surface erosion to the degree that several trenches bad developed. The combination of these 
two factors created a significant safety concern for perso11tnel traveling on affected roads or the hydropad. 
Per agreementy SNL contracted to repair road and hydropad surfaces to preexisting conditions. 



.. 

Ms. M. E. Bennington 

, If you have funher questions or comments, contact Mr. D.R. Kump at Extension 8486. 

Sincerely, 

1~~w-
K. S. Donovan, Manaaet 
Environment. Safety, and Health 

DCL:DCR:mw 

cc: E. K. Hunter. CAO MS-570 
P. Jones, SNL MS-300 I 
L. Shephard, SNL MS-300 

. •:. : . 

WD:96:0342 C ,, 
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cenTIFICATE CF WASTE STATUS 

' ~PT WASTE MATE.'ilAL 

OIUGmATINGI .oc.AnoN: H ·/ 9 Hxlc.o .p 1ul - WI PP.-:J ;1~ . 'C!A7i;.shJ, lJ 111· 'f'l"">':L' 
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APR-09-97 WED 07:25 
~~,~~,i~~b ~~:12 

INTERA WIPP SITE 
565-746-9696 

FAX NO. 15058878449 
05BCJ.R'll DRILL.ING 

OSBOURN DRILLING & PUMP CO. 

Fax Tor 505-887-3606 

May 3/1996 

SAWDIA NATIONAL LABORATORIRS 
115 'NOTth Ma1.n 
Carlsbad, NM 88220 

Bid # 96335 

P.06 
PAGE 01 

We a~e pleased to·aubmit this bid for you~ consideratio~, 
for the removal of D~ill Cuttings to C R r and Plastic to 
SAND POINT SANITATION From the 3 Pi~s at Hl9 Hydropad at 
WIPP Site. Fill G~ade to Sur~ounding Terrain in the 
amount of $14,320.00 • 

C R I & Sandpoini charges not included. 

Tim~ ~•quired to complete Job 4 1/2 working days. 
Equipment 5 Dump Trucks and Loader. 

Sign; 

Floyd M. Osbourn 



AP~-09-97 WED 07:25 INTERA WIPP SITE FAX NO. 15058878449 

Resubrnittal of bid requested using the following criteria: 

1. Removal and disposal of approximately 77 5 cu. yards of drill cuttings to CRI 
(approximately 18 mi. one way). 

2. Removal and disposal of3 (three) 6 mil. plastic liners to Sandpoint Sanitation 
(approximately 30 mi. one way~. 

3. Fill and Grade with red sand to surrounding terrain. 

4. Removal and disposal of fencing and posts irurrounding pits. 

Pit#l 
407 cu. yds 
(approx.) 

N 

Pit#2 
316 cu. yds 
(approx.) 

Pit#3 
51 co. yds 
(approx.) 

P.07 



CRI 
CONTROLLED RECOVERY 

P.O. BOX 369. HOBBS, NM 88241 (505) 393-1079 

May 25, 1995 

Mr. Daniel c. Robertson 
Senior Environmental Scientist 
Waste Isolation Division 
P.O. Box 2078 
Carlsbad, NM 88221 

VZA FAZ: (SOS) 88S-4S62 

RB: Drill auttinqs (75 y4s.) 

Dear Dan, 

INC. 

I have submitted all test results to Clint Marshall of the NMED in 
Santa Fe. 

I have visited with Clint by telephone and he did qive CRI verbal 
approval to accept the WIPP site drill cuttinqs. 

At your convenience CRI can accept the drill cuttinqs. Please call 
ahead and notify our office of delivery. If I can assist you in 
any way, feel free to call me. 

Thank You, 

Micheal Patterson 
.:ients.ral :nea.nage:c 

MP/as 

as. 



Westinghouse 
Electric Corporation 

Mr. Michael Patterson 
Controlled Recovery Incorporated 
P.O. Box 369 
Hobbs, NM 88241 

WZ:95:03309 
DA:95:02310 

Subject: REQUEST FOR A VARIANCE FOR THE DISPOSAL OF WIPP ~ON
OILFIELD GENERATED DRILLING WASTES AT THE C00i-:-ROLLED 
RECOVERY FACILITY 

Dear Mr. Patterson: 

Per discussions with Mr. Dan Robertson of my staff. enclosed is the information required by 
the New Mexico Oil Conservation Division to suppon a variance request to dispose of non
oilfield wastes at the Controlled Recovery Incorporated disposal facility on the Hobbs 
Highway. This variance request is being submitted so that drilling \.vastes generated by 
Sandia National Laboratories at the WIPP can be disposed of at your facility. If you have 
any questions, or require any additional information, please contact Mr. D. C. Robertson at 
(505) 234-8240. Thank you for your assistanc(~ with this request. 

Sincerely, 

L. R. Fitch, Manager 
Environment, Safety, Health and Regulatory Compliance 

DCR:saj 

Enclosures 

cc: M. E. Bennington, CAO 
R. D. Kaiser, CAO 

MS-564 
MS-570 



Mike Patterson 
Controlled Recovery, Inc. 
P. 0. Box 369 
Hobbs. NM 88241 

Dear Mike: 

April 4, 1995 

Sandia National Laboratories 
P.O. Box 5800 ,~ 

Albuquerque, New Mexico 87185-1033 

Per discussions with Dan Robertson, \Vestinghouse Waste Isolation Division, I am providing 
information required to develop a request for a variance from the State of New Mexico Oil Conser
vation Division. This variance \Vould be for the disposal of brine water, returned drilling fluids, 
and cuttings generated by non-oil and gas activities. Sandia National Laboratories requests permis
sion to dispose of effluent from the Sandia Culebra Transport Program at the Controlled Recovery, 
Inc. disposal facility on the Hobbs Highway. This program is being done in support of the WIPP 
Performance Assessment, and is being conducted in the vicinity of the WIPP site. 

The material to be disposed of will consist of approximately 1,000,000 gallons of brine from the 
Culebra member of the Rustler formation (brine analysis included), 50,000 gallons of returned 
drilling fluid (a saturated brine with fines that could not be removed by the shale shaker), and 
approximately 75 cubic yards of cuttings cored ""ith compressed air or drilled with saturated brine. 
Thus, the major part of the material to be disposed is the relatively clean brine from the Culebra. 
All the material discussed above does not contain RCRA-regulated constituents or AEA-regualted 
radiological constituents. 

There will be two operational phases. The first phase consists of drilling and coring of seven wells 
producing returned drilling fluid and cuttings and brine from the development of the wells. This 
phase will last about six months. The second phase will entail the pumping tests, generating the 
Culebra brine. In addition there will be trace amounts of certain tracers. This phase could last 
about a year. The Culebra brine ""ill be produced uniformly over this period of ti.me. Actually 
there will be a three month overlap of these phases. The material from each operational phase will 
be tested according to the protocols outlined in SW 846 utilizing the Westinghouse effluent sam
pling plan. 

Request for approval of each phase v.ill be done separately with attendant test data submitted. The 
test data will be submitted promptly as each phase occurs so as not to delay the program. 

Enclosed are analyses for drill fluids and drill cuttings. Analytical data from the second phase, 
results from sampling brine from the tracer test, will be provided once that phase of the program 
is initiated. However, Sandia National Laboratories requests a variance for disposal of drill cuttings 
and drilling fluids resulting from the first phase of the program. Moreover, tracer brine analyses 
will be submitted for approval prior to any shipments resulting from the second phase. 

Exceptional Service in the National Interest 



Mike Patterson -2- April 4, 1995 

The New Mexico Environment Department has reviewed the proposed project. including the 
proposed tracers. and has determined that a discharge plan is not required for this acitivity. Thier 
letter is enclosed. 

I enclose process descriptions for generating the saturated brine. generating the cuttings from brine 
drilling, and generating the cuttings from coring with compresssed air. The brine from the Culebra 
will result from hydrologic and hydraulic testing in the~ Culebra with attendant pumping tests of the 
Culebra. I hope you will be able to receive the Culebra brine, returned drilling fluid, and cuttings. 
In the event that you are unable to recieve all three forms of material, I request that you consider 
material from eacb operational phase individually. 

ARS:drr 
Enclosures 

Copy to: 
D. Robertson, Westinghouse 
M. Whatley, Westinghouse 
MS-1395 C. Mewhinney, 6700 
MS-0141 T. Vandenberg, 11300 

BCC: 
MS-1033 J. Dunn, 6111 
MS-1156 J. Mercer. 9333 
MS-1324 R. Beauheim, 6115 
MS-1324 C. Chocas, 6115 
MS-1324 A. Lappin, 6115 
MS-1324 P. Davies, 6115 
MS-1324 L. Meigs, 6115 
MS-1335 W. Weart, 6303 
MS-1395 L. Shephard, 6701 
MS-1495 D. Cole, 6743 
MS-1495 W. Stensrud (INTERA), 6743 
MS-1033 A. Sattler 
SWCFF-A WBSl.1.5.3.4 - TD (2) 

Sincerely, 

c~ R Ja.±t;liµ 
Allan R. Sattler Jt- clu-
Geothermal Research Department, 6111 



PROCESS DESCRlPTION 

DRILLING SOLIDS {CLTI'INGS) FRO'M: AIR DRILLING 

Compressed air is pumped down the center coring rods. The compressed air cools the 
coring bit and retlml8 to the surl"ace through the narrow annular spaQng between the 
coring rods and the fonnation. The Compre88ed air m-mg., the cumng., generated from the 
coring operation up through the annulus. The compresaed air passes through a cyclone 
?Jbich rcm~-cs the cuttings. Occasionally brine is injected m the compressed stream 
prod'Jcing a brine mist rather than ordinary compreucd air. The process of collecting the 
cuttings is basically the wne. 

RETI.J&."'"ED DRlLLL~G FLUIDS A..l\tl> SOLIDS (CUITL"'iGS) FROM 
DRILLL"'IG .Ai'i"D REA."fiNG WITii SATIJRATED BR.Il'f"E 

For drilling and reaming, saturat=d sodium chloride brine is pumped from an "a.ctii.~ mud 
tank'" &mn 1he cemer cf1he ~-nier of the drill pipe. The fluid cools the bit and is reitumed 
through the annulus back through the shale shaker into the mud tank. The brine v.'ill bring 
the cuttingJ !he annulus. Reiumed cuttings are removed by the shale shaker. The drilling 
fluid will be reused in this cycle for a number of trips through the hole. When the fiuid is 
too badly silted up to be used in lhe operation, lhc fluids must be disposed of. 



DOE/WIPP 97-2220a 

Analytical Data for H-19 Mudpit Contents (15 pages total) 



CHAIN-OF-CUw. ODY RECORD 

~
__-w•"' 

tOl•ltON \ 

I .,,., \\.' 

~~'~ '--- "'ii"ii"" . -------=---

WASTE ISOLATION PILOT PLANT 
WESTINGHOUSE ELECTRIC CORP. 
P.O. BOX 2078 
CARLSBAD, NM 88221-2078 

SAMPLING PROGRAM 6~-c. ;(5 W-1?._<.[C:: Ci-'/~&'GZQ'.£. /Z&p,,,,,_J 

SAMPLE TEAM MEMBERS CL:ovt:;a_~/"-.rae ~ /f?43t:,;e:;cro.J 
I 

Date and Time 
Sample Number Sample Location and Description Collected 

t.'M ... :sr-9s-- 017 
Fr?-\,. ·~1 "1 ..c /'I I .J-,23 95 

/,,Ur: LL LiL 'l_ a:_., Lt. lb d //"'f,5 
HA ' n.i ,, .A<: /~/ 3.-.~3· q 5 

Vt/:57 - ?5' - <) 7 8 (,<.}p;J /.// q /),...,· ;, ~! ,./ //6 0 

wst- 9s·- 0·7 'l ~,..., 11 m '-'- c1 ,,f, +- lh 3 -<.3 9J-
;,, J ,, , .,.., -/JI-- . ·rt "'I /•1 .2 -~ 

t:.US/-15'- O 86 
,;} ,,! 3 · ';1S 

01:1 / /l"ll{d P, r I? :Jl.J. 

lvsl- 9~- -OB/ /'-/;./JI? Are /'I '1·7..J 
d ·.,13 ~:s-

WS/- 95·_ 08z_ J!wo 4-l"'A "'"/7 c..J 
3 . .l.3··<.Js 

. y~~.;ll 1'"10 1;;-,...~c rc1/11~ 71.' Pt l:f-.2 3 ·•JS 
lie'~/- CJ 5' - o 11A/e>// /f/ .,..,.// C<rl /~~() 

CIC Control N ~ 023 
R/A Control No. ·----------

LAB DESTINATION /yt1c,/,t;304'"2JN /(/CL{ 
-~~-----~~· 

CARRIER/WAYBILL NO.------·-------------

Sample Container Condition on Receipt Disposal 
Type Type (Name and Date) Record No. 

S lu d '~ P I l a;4.;s -
J 

5//:, la,., I L cJ. lc.«..:; -
:Sl1.. d,.,,,.. i ,4.. a lei s:.s 
~ / ft.u/ci ,, / L (!, le, >.<; -
j .. /Ii d IL t_..,/ei :1 5 

/_,~,,-,, //, f:.l1 <s 

s/:.. "" c 

j :.::v ~ 0 ,,,, t. 
kl/4S,. "" c1/;1 , 

I 

I 
Special Instructions: 7Z ~- -~~~~~~~~~~~~~~~~~~~-

Possible Sample Hazards: ~~-:-:L~-~~--~~~~~~----------------------------------------------~ 

1. Relinquished By: ~;.,,~ l .6?:f./r.c-- ...>,/ ·~ ~-· .ro. _ 3. Relinquished By: 

Received By: ~- f.--t:b···--X. ·~S 14-1 ~ Received By:-----------------------

2. Rel;oqul•hed Byo 9. ,h j } ~I - C/ 5 
(, . '-.t Received By: 

WP Form 1178; 11/3/89 
n .. 

cA uv 
4. Relinquished By:-----------------------

Received By:----------------------------

WHITE - To accompany samples 
YELLOW - Field copy 



REQUEST FOR ANALYSIS R/A Control N ~ 018 

~;;;~~ 

~~)~ 
WASTE ISOLATION PILOT PLANT 
WESTINGHOUSE ELECTRIC CORP. 
P.O. BOX 2078 
CARLSBAD, NM 88221-2078 

SAMPLING PROGRAM C;;;·«:;· f .. 5 WdSll:/ C1'~//RA<76,-21'-z,,oJ7()~ 

PURCHASE ORDER NO. 6 ·77(;3 -"""~_L_-"-"-l....::...~~~~~~~~-

Sample Number Sample Type Sample Quantity 

/4,.C;7-:: :? .5 ~ -. 0 7 7 >~ /L. 
uJ.<:::'- 9-- 078 ... ( - .. ~ - ~_,,.--.,.~~ / L... 
w.::.-1:. 9;,. - o 77 >~MG /L 
W.57 ,. 75·_ OBO SL.t.>.&>46 /~. 
t'.V5"V-- 7 5' - o BI L-/4>u/17 /L... 
WS'T- 95·_ 087- £/"t,.1/d /~ 
wP--9>-611~6.,... -,.., 5°LVP~li1" z.,. ~4/ 

i/ RUSH 

Preservalive 

A,JC1,vt!J 

.NI>~ 

~ 

~e 

,,,..,~~ 

~,..Nit 

5JJA,,o,$ 
AIL":/ /. '/ 

CIC Control No. _______ _ 

DATE SAMPLES SHIPPED -~~~;_./'--z ___ ·'!__,/'--L}-::_'-.:._· _______ _ 

LAB DESTINATION ________________ _ 

LABORATORY CONTACT ..s.L{_,,,1-J _?/t,£,' -'--'--=='-'-=--""'-----------~ 

SEND LAB REPORT TO ~Z:6 A.f Cr' 12 6N€° ~ 
~Jcsr1/l/6Ht-'~j~ ·6 .v/r>/~ m.;. /so 

?.<:). ;!t.'.·'7'6' C;J,e.::..!:e-~i.> 
1 

A.hf? t:J.5>z?.../· 

DATE REPORT REQUIRED 13 • -31 - tj.5° 
./4 /' PROJECT CONTACT ~...J <.~/JP.(;A/Gf-

PROJECT CONTACT PHONE No.<so,-) z..:-;q_ ('"d ~4?.. 
Req't. Testing Program Special Instructions 

1--;aW' 4/8flll. 

'r7Gq OUA~ ~s 
~~.-' 11617/l-

t: v 0"2t"""'11. i;:S' 

l-/~l'N~L 
rnL.., OUAAi ~"4 . voes 

POSSIBLE HAZARD .JPENTIFICATION: (Please indicate if sample(s) are hazardous materials and/or suspected to contain high levels of hazardous substances.) 

NONHAZARD V FLAMMABLE SKIN IRRITANT HIGHLY TOXIC BIOLOGICAL OTHER------------------------

SAMPLE DISPOSAL: (Please indicate disposition of sample following analysis.) RETURN TO CLIENT ___ _ DISPOSAL BY LAB V (Please Specify) 

FOR LAB USE r 
) DATE/TIME J-') ~, 1 

l ()'I"-<.) 

WP Form 1177; 11/3/89 



Iii) Halliburton NUS 
, .... ,.CORPORATION 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATION, WID/WIPP 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MS. KAREN CARGNEL 

Carbon Copy:· 

SAMPLE ID: WST·95-077 TCLP 
NUS SAMPLE NO: P0305136 

P.O. NO.: 67763 

LN 

2 
3 
4 
5 
6 
7 
8 
9 

TEST 
CODE 

S903 

AAGL 
AASL 
ABAL 
ACDL 
ACRL 
AHGL 
APBL 
ASEL 

COMMENTS: 

DETERMINATION 

TCLP Bottle Extraction 
Begin Date/Time 
End Date/Time 
Extraction Fluid 
Final Leachate pH 
Silver, Leachable (Ag) 
Arsenic, Leachable (As) 
Barium, Leachable (Ba) 
Caanium, Leachable (Cd) 
Chromtum, Leachable (Cr) 
Mercury, Leachable (Hg) 
Lead, Leachable (Pb) 
Selenium, Leachable (Se) 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

April 08, 1995 
Report No.: 00025401 

Section A Page 1 

NUS CLIENT NO: 1783 0001 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 23-MAR-95 
DATE RECEIVED: 24-MAR-95 
APPROVED BY: Kieda, Chuck 

RESULT UNIT 

03/27(1240) 
03/28(0535) 

1 
5.5 

< 0.01 mg/L 
0.4 mg/L 

0.10 mg/L 
< 0.005 mg/L 

< 0.01 mg/L 
< 0.0002 mg/L 

< 0.05 mg/L 
< 0.1 mg/L 



.#' ..... ~ •••• •••• ,~.,., 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATION, WID/WIPP 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MS. KAREN GAYDOSH 

Carbon Copy: 

SAMPLE ID: WST-95-077 CP305136) 
NUS SAMPLE NO: P0309775 

P.O. NO.: 67763 

LN 

1 
2 

TEST 
CODE 

S090 
S088 

COMMENTS: 

DETERMINATION 

Flash Point (Pensky-Martens) 
Bulk Density on Waste 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 
May 14, 1995 

Report No.: 00025899 
Section A Page 1 

NUS CLIENT NO: 1783 0001 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 23-MAR-95 
DATE RECEIVED: 24-MAR-95 
APPROVED BY: 

RESULT 

> 200 
1.40 

Kieda, Chuck 

F 
g/cc 

UNIT 



I~~\ Ha11iburton NUS 
\~rlcoRPORATION 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATION, WID/WIPP 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221·2078 
ATTENTION: MS. KAREN CARGNEL 

Carbon Copy: 

SAMPLE ID: WST-95-078 TCLP 
NUS SAMPLE NO: P0305137 

2 

4 

6 

8 

P.O. NO.: 67763 

TEST 
CODE DETERMINATION 

S903 TCLP Bottle Extraction 
Begin Date/Time 

OT CLP 

G130L 

G121L 

S904 

End Date/Time 
Extraction Fluid 
Final Leachate pH 
SEMIVOLATILES - TCLP 
1,4-dichlorobenzene [p-dichlorobenzene~l 
2,4,5-trichlorophenol 
2,4,6-trichlorophenol 
2,4-dinitrotoluene 
2-methylphenol [o-cresol] 
3-methylphenol [m-cresoll 
4-methylphenol [p-cresoll 
hexachlorobenzene 
hexachlorobutadiene 
hexachloroethane 
nitrobenzene 
pentachlorophenol 
pyridine 
CHLORINATED HERBICIDES - TCLP 
2,4,5-TP [silvexl 
2,4-D 
ORGANOCHLORINE PESTICIDES - TCLP 
chlordane 
endrin 
gamma-BHC [lindane] 
heptachlor 
methoxychlor 
toxaphene 
Zero Headspace Extraction [ZHEl 
Begin Date/Time 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

April 08, 1995 
Report No.: 00025401 

Section A Page 2 

NUS CLIENT NO: 1783 0001 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 23-MAR-95 
DATE RECEIVED: 24-MAR-95 
APPROVED BY: Kieda, Chuck 

RESULT 

03/27(1240) 
03 /28 ( 0535 ) 

1 
5.4 

< 0.10 
< 0.50 
< 0.10 
< 0.10 
< 0.10 
< 0. 10 
< 0.10 
< 0.10 
< 0.10 
< 0.10 
< 0.10 
< 0.50 
< 0.10 

< 0.5 
< 5 

< 0.1 
< 0.05 
< 0.02 
< 0.02 

< 0.5 
< 1.0 

03/28(1300) 

UNITS 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 



..,.. .. ~"' •••• •••• , .. .,, 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: YESTINGHOUSE ELECTRIC CORPORATION, YID/WIPP 
SAMPLE ID: WST-95-078 TCLP 

NUS SAMPLE NO: P0305137 

LN 

9 

TEST 
CODE 

OVZHE 

COMMENTS: 

End Date/Time 
VOLATILES - TCLP/ZHE 

DETERMINATION 

1,1-dichloroethene [1,1-dichloroethylenel 
1,2-dichloroethane 
2-butanone [methylethyl ketone] CMEKl 
benzene 
carbon tetrachloride 
chlorobenzene 
chloroform 
tetrachloroethene Ctetrachloroethylenel 
trichloroethene Ctrichloroethylenel 
vinyl chloride 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

April 08, 1995 
Report No.: 00025401 

Section A Page 3 

RESULT UNITS 

03/29(0530) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.50 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.10 mg/L 



I~~\ Halliburton NUS 
,~,JcoRPORATION 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATION, WID/WIPP 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MS. KAREN GAYDOSH 

Carbon Copy: 

SAMPLE ID: WST-95-078 (P305137) 
NUS SAMPLE NO: P0309776 

P.O. NO.: 67763 

TEST 
CODE DETERMINATION 

1 
2 

S090 
S088 

Flash Point (Pensky-Martens) 
Bulk Density on Waste 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 
May 14, 1995 

Report No.: 00025899 
Section A Page 2 

NUS CLIENT NO: 1783 0001 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 23-MAR-95 
DATE RECEIVED: 24-MAR-95 
APPROVED BY: 

RESULT 

> 200 
1.56 

Kieda, Chuck 

UNITS 

F 
g/cc 



LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATION, WID/WIPP 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MS. KAREN CARGNEL 

Carbon Copy: 

SAMPLE ID: WST-95-079 TCLP 
NUS SAMPLE NO: P0305138 

P.O. NO.: 67763 

2 
3 
4 
5 
6 
7 
8 
9 

TEST 
CODE 

S903 

AAGL 
AASL 
ABAL 
ACDL 
ACRL 
AHGL 
APBL 
ASEL 

COMMENTS: 

TCLP Bottle Extraction 
Begin Date/Time 
End Date/Time 
Extraction Fluid 
Final Leachate pH 
Silver, Leachable CAg) 
Arsenic, Leachable (As) 
Barium, Leachable (Ba) 
Cacknium, Leachable (Cd) 
Chromium, Leachable (Cr) 
Mercury, Leachable (Hg) 
Lead, Leachable (Pb) 
Selenium, Leachable (Se) 

DETERMINATION 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

April 08, 1995 
Report No.: 00025401 

Section A Page 4 

NUS CLIENT NO: 1783 0001 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 23-MAR-95 
DATE RECEIVED: 24-MAR-95 
APPROVED BY: Kieda, Chuck 

RESULT UNITS 

03/27(1240) 
03/28(0535) 

1 
5.4 

< 0.01 mg/L 
0.3 mg/L 

0.20 mg/L 
< 0.005 mg/L 
< 0.01 mg/L 

< 0.0002 mg/L 
< 0.05 mg/L 

< 0.1 mg/L 

7 This sample was analyzed as a matrix spike. Recovery of the spike was 
outside established acceptance limits indicating the presence of a possible 
matrix interference. 



LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATION, WID/WIPP 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MS. KAREN GAYDOSH 

Carbon Copy: 

SAMPLE ID: WST-95-079 CP305138) 
NUS SAMPLE NO: P0309777 

P.O. NO.: 67763 

TEST 
CODE DETERMINATION 

2 

S090 
S088 

Flash Point (Pensky-Martens) 
Bulk Density on waste 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 
May 14, 1995 

Report No.: 00025899 
Section A Page 3 

NUS CLIENT NO: 1783 0001 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 23-MAR-95 
DATE RECEIVED: 24-MAR-95 
APPROVED BY: Kieda, Chuck 

RESULT 

> 200 
1.95 

UNITS 

F 
g/cc 



LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATION, WID/WIPP 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MS. KAREN CARGNEL 

Carbon Copy:· 

SAMPLE ID: WST-95-080 TCLP 
NUS SAMPLE NO: P0305139 

2 

4 

6 

8 

P.O. NO.: 67763 

TEST 
CODE DETERMINATION 

S903 TCLP Bottle Extraction 
Begin Date/Time 

OT CLP 

G130L 

G121L 

S904 

End Date/Time 
Extraction Fluid 
Final Leachate pH 
SEMIVOLATILES - TCLP 
1,4-dichlorobenzene [p-dichlorobenzenel 
2,4,5-trichlorophenol 
2,4,6-trichlorophenol 
2,4-dinitrotoluene 
2-methylphenol [o-cresoll 
3-methylphenol [m-cresoll 
4-methylphenol [p-cresol] 
hexachlorobenzene 
hexachlorobutadiene 
hexachloroethane 
nitrobenzene 
pentachlorophenol 
pyridine 
CHLORINATED HERBICIDES - TCLP 
2,4,5-TP [silvex] 
2,4-D 
ORGANOCHLORINE PESTICIDES - TCLP 
chlordane 
endrin 
gamma-BHC [lindanel 
heptachlor 
methoxychlor 
toxaphene 
Zero Headspace Extraction [ZHEl 
Begin Date/Time 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

April 08, 1995 
Report No.: 00025401 

Section A Page 5 

NUS CLIENT NO: 1783 0001 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 23-MAR-95 
DATE RECEIVED: 24-MAR-95 
APPROVED BY: 

RESULT 

03/27(1240) 
03/28(0535) 

1 

5.4 

< 0.10 
< 0.50 
< 0.10 
< 0.10 
< 0.10 
< 0.10 
< 0.10 
< 0.10 
< 0.10 
< 0.10 
< 0.10 
< 0.50 
< 0.10 

< 0.5 
< 5 

< 0.1 
< 0.05 
< 0.02 
< 0.02 

< 0.5 
< 1.0 

03/28(1300) 

Kieda, Chuck 

UNITS 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 



LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATION, WID/\j'JPP 
SAMPLE ID: WST-95-080 TCLP 

NUS SAMPLE NO: P0305139 

LN 

9 

TEST 
CODE 

OVZHE 

COMMENTS: 

End Date/Time 
VOLATILES - TCLP/ZHE 

DETERMINATION 

1, 1-dichloroethene [1, 1-dichloroethyle,nel 
1,2-dichloroethane 
2-butanone [methylethyl ketone] CMEKl 
benzene 
carbon tetrachloride 
chlorobenzene 
chloroform 
tetrach loroethene [tetrach loroethylene!] 
trichloroethene [trichloroethylene] 
vinyl chloride 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

April 08, 1995 
Report No.: 00025401 

Section A Page 6 

RESULT UNITS 

03/29(0530) 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.50 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.10 mg/L 



LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATION, WID/WIPP 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NM 88221-2078 
ATTENTION: MS. KAREN GAYDOSH 

Carbon Copy: 

SAMPLE ID: WST-95-080 CP305139) 
NUS SAMPLE NO: P0309778 

P.O. NO.: 67763 

TEST 
CODE DETERMINATION 

2 
S090 
S088 

Flash Point (Pensky-Martens) 
Bulk Density on Waste 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 
May 14, 1995 

Report No.: 00025899 
Section A Page 4 

NUS CLIENT NO: 1783 0001 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 23-MAR-95 
DATE RECEIVED: 24-MAR-95 
APPROVED BY: 

RESULT 

> 200 
1.82 

Kieda, Chuck 

UNITS 

F 
g/cc 



LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATION, WID/lolIPP 
ADDRESS: P.O. BOX 2078 

CARLSBAD, NH 88221·2078 
ATTENTION: HS. KAREN CARGNEL 

Carbon Copy: 
Kt:. b/'1/qs 

SAMPLE ID: WST-9S-O&J'l8 
NUS SAMPLE NO: P030S142 

P .0. NO.: 67763 

TEST 
CODE 

OVTCS 

DETERHINATICIN 

TCL - VOLATILES 
1,1,1-trichloroethane 
1,1,2,2-tetrachloroethane 
1,1,2-trichloroethane 
1,1-dichloroethane 
1, 1-dichloroethene [1, 1·dichloroethylEmel 
1,2-dichloroethane 
1,2-dichloroethene (total) 
1,2-dichloropropane 
2-butanone [methylethyl ketone] CHE Kl 
2-hexanone 
4·methyl-2-pentanone [methyl isobutyl ketone] 
acetone 
benzene 
bromodichloromethane [di ch lorobromomethanel 
bromomethane [methyl bromide] 
carbon disulfide 
carbon tetrachloride 
chlorobenzene 
chloroethane 
chloroform 
chloromethane [methyl chloride] 
cis-1,3-dichloropropene 
dibromochloromethane 
dichloromethane [methylene chloride] 
ethyl benzene 
methylbenzene [toluene] 
styrene 
tetrach l oroethene [tetrach loroethylern~l 
trans-1,3-dichloropropene 
tribromomethane [bromoform] 

[HIBKl 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

April 08, 199S 
Report No.: 0002S401 

Section A Page 10 

NUS CLIENT NO: 
WORK ORDER NO: 

1783 0001 
5S830 

VENDOR NO: 01830727 

DATE SAMPLED: 23·HAR-9S 
DATE RECEIVED: 24·HAR-9S 
APPROVED BY: Kieda, Chuck 

RESULT UNITS 

< s ug/kg 
< s ug/kg 
< s ug/kg 
< s ug/kg 
< s ug/kg 
< s ug/kg 
< s ug/kg 
< s ug/kg 

< so ug/kg 
< so ug/kg 
< so ug/kg 
< so ug/kg 

< s ug/kg 
< s ug/kg 

< 10 ug/kg 
< s ug/kg 
< s ug/kg 
< 5 ug/kg 

< 10 ug/kg 
< s ug/kg 

< 10 ug/kg 
< s ug/kg 
< s ug/kg 
< s ug/kg 
< 5 ug/kg 
< s ug/kg 
< s ug/kg 
< s ug/kg 
< s ug/kg 
< s ug/kg 



I'~~~ •••• •••• , .. .,., 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATION, WID/WIPP 
SAMPLE ID: WST-95-013)'2.8 ~ fctZJ~6 

NUS SAMPLE NO: P0305142 

LN 
TEST 
CODE 

COMMENTS: 

DETERMINATION 

trichloroethene [trichloroethylenel 
vinyl chloride 
xylenes (total) 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 ,, • 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

April 08, 1995 
Report No.: 00025401 

Section A Page 11 

RESULT 

< 5 
< 10 

< 5 

UNITS 

ug/kg 
ug/kg 
ug/kg 



.I~~~ •••• •••• ,,..,, 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: WESTINGHOUSE ELECTRIC CORPORATION, IJID/~llPP 

ADDRESS: P.O. BOX 2078 
CARLSBAD, NM 88221-2078 

ATTENTION: MS. KAREN GAYDOSH 

Carbon Copy: 

~ZJlltS 2a 
SAMPLE ID: WST-95-0&i° (P305142) 

NUS SAMPLE NO: P0309779 
P .0. NO.: 67763 

TEST 
CODE DETERMINATION 

1 
2 

S090 
S088 

Flash Point (Pensky-Martens) 
Bulk Density on Waste 

COMMENTS: 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 
May 14, 1995 

Report No.: 00025899 
Section A Page 5 

NUS CLIENT NO: 1783 0001 
WORK ORDER NO: 55830 

VENDOR NO: 01830727 

DATE SAMPLED: 23-MAR-95 
DATE RECEIVED: 24-MAR-95 
APPROVED BY: Kieda, Chuck 

RESULT 

> 200 
1.43 

UNITS 

F 
g/cc 



DOE/WIPP 97-2220a 

Appendix I 

Compiled Information for SWMUs 001 ai through 
001 an (WQSP-1 through WQSP-6/6a) 

Basic Data Report for WQSP-1, WQSP-2, WQSP-3, WQSP-4, WQSP-5, 
WQSP-6 and WQSP-6a (DOE/WIPP 95-2154)., complete document except for 
geophysical logs (152 pages total). 

Hole History Data for WQSP-6a (2 pages total). 



DOE/WIPP 97-2220a 

Basic Data Report for WQSP-1, WQSP-2, WQSP-3, WQSP-4, WQSP-5, 
WQSP-6 and WQSP-6a (DOE/WIPP 95-2154), complete document except for 

geophysical logs (152 pages total). 
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This document has been reproduced directly from the best possible copy. 
It is available to DOE and DOE contractors at the following address: 

Office of Scientific and Technical Information 
P. 0. Box 62 
Oak Ridge, TN 37831 

Prices available from (€315) 576-8401 

Available to the public from the 
National Technical Information Service 

U. S. Department of Commerce 
5285 Port Royal Road 
Springfield, VA 22161 

Processing and final preparation of this report was performed by the 
Waste Isolation Pilot Plant Management and Operating Contractor for 
the U.S. Department of Energy under Contract No. DE-AC04-
86AL31950. 
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1.0 Introduction __________________ _ 
The Waste Isolation Pilot Plant (WIPP) is located in southeastern New Mexico about 30 miles 

east of Carlsbad, New Mexico. The WIPP was authorized by Congress in 1979 (Public Law 

96-194) and given the mission to provide 11 
••• a research and development facility to demonstrate 

the safe disposal of radioactive wastes resulting from the defense activities and programs of the 

United States exempted from regulation by the Nuclear Regulatory Commission. 11 The WIPP is 

intended to receive, handle, and permanently dispose of transuranic waste. To fulfill this 

mission, the U.S. Department of Energy is constructing a full scale facility to demonstrate both 

technical and operational principles of the permanent storage/disposal of transuranic waste. 

Technical aspects are those concerned with the design, construction, and performance of 

subsurface structures. Operational aspects refer to the receiving, handling, and emplacement of 

transuranic waste in salt. The facility is also designed for in situ studies and experiments in salt. 

The Water Quality Sampling Program (WQSP) evaluates the physical and chemical properties of 

the groundwater above the repository horizon that are part of the technical performance aspects. 

2.0 Purpose of the Water Quality Sampling Program Wells_ 
The objective of the WQSP is to collect representative groundwater samples from water-bearing 

zones in the area of the WJPP site. These data assist in meeting the requirements of site 

characterization. The WQSP wells drilled in 1994 are intended to provide representative, 

reproducible, and defendable quality data that are free of well construction bias. These seven 

wells were drilled along the boundary of the OffLimits Area under an U.S. Environmental 

Protection Agency (EPA) directive and enhance the current groundwater monitoring network. 

3.0 Description of Drilling Prograll---------
Wells WQSP#l through WQSP#6a are located (Figure 3-1) in east-central Eddy County, New 

Mexico in the T22S, R31E (Table 3-1). This drilling program was initiated by Westinghouse 

Electric Corporation and involved a number of subcontractors. Each of their contributions to the 

program are provided below. 

An archeological survey was performed at the locations of the new monitoring wells by Pecos 

Archeological Consultants. This survey was conducted on May 26 and June 16, 1994 for the six 

driH pads and new access roads constructed for this program. One archeological site was 

recorded with significant cultural remains within the impact zone. This site was avoided by 

rerouting one of the access roads to a drill pad. The description is intentionally vague to protect 
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Figure 3-1 
Location of WQSP Wells 1 to 6a 



the location of this site. Unauthorized collection, vandalism, or excavation of cultural remains is 

prohibited under the Archeological Resources Protection Act (ARP A) (16 USC §470aa et seq). 

The access roads to the drill locations, the drill pads, and the pits were constructed by MMP 

Construction. The drill pads are 100 ft by 100 ft, topped with construction grade caliche, and 

occupy approximately 2.29 acres. At each location, two pits were constructed approximately 30 

ft by 15 ft and approximately 10 ft deep and lined with high density polyethylene plastic. One 

pit contained the discharged cuttings and fluids from the drilling; the other pit was divided into 

two sections; with one side containing the drilling mud, and the other side containing non

potable water. WQSP#6 and WQSP#6a occupy the same drill pad; however, four discharge pits 

were constructed at this location. After drilling and well development, these pits were filled with 

soil. 

The wells were drilled by West Texas Water Well Service from September to November of 1994 

(Table 3-2). Grab samples of the cuttings were taken by IT Corporation every 20 ft to track 

formations penetrated and to stop open-hole drilling in time to core the Culebra Member of the 

Rustler Formation. The core was described by INTERA. A condensed well summary, 

stratigraphic summary, cuttings description, Culebra core description (Dewey Lake core 

description for WQSP#6a), hole history, and geophysical logs (Century Geophysical 

Corporation) are presented as appendices in this r1eport. 

The drilling plan for the six new monitoring wells provided an option for additional wells to be 

drilled should water be encountered in the Dewey Lake Formation. Water in the Dewey Lake 

Formation was encountered in only one well, WQSP#6. WQSP#6a, located approximately 100 

ft west ofWQSP#6, was terminated within the upper portion of the Dewey Lake Formation for 

further investigation. 

3.1 WQSP#J ______________ _ 

WQSP #1 is located 101 ft from the north line and 1422 ft from the west line in Section 20, 

T22S, R31E in Eddy County, New Mexico. The well was drilled from September 13 through 16, 

1994, and encountered 40 ft of Santa Rosa Formation, 482 ft of Dewey Lake Formation, and 174 

ft of Rustler Formation. Cuttings were collected 1every 20 ft and the well was cored from 696 ft 

to 73 7 ft for detailed description of the Culebra !\:[ember of the Rustler Formation. Geophysical 

logs 



Table 3-1 
Location Information for the 

1994 Water Quality Sampling Program (WQSP) Boreholes 

Borehole ID State Plane Coordinate Elevation J,ocation Coordinates 
amsl T22S R31E (feet) 

East North 

WQSP#l 663600 503774 3416.6 Section 20 101 FNL 1422 FWL 

WQSP#l 667598 505542 3461.4 Section 16 1646 FSL 142 FWL 

WQSP#3 670576 504030 3477.5 Section 16 96FSL 2162 FEL 

WQSP#4 670658 495000 3430.5 Section 28 1632 FSL 2136 FEL 

WQSP#S 667170 493666 3381.6 Section 29 330 FSL 340 FEL 

WQSP##6 663691 494942 3361.8 Section 29 1626 FSL 1461 FWL 

WQSP#6a 663625 494969 3361.2 Section 29 1653 FSL 1395 FWL 

• FNL - feet from north line 
• FSL - feet from south line 
• FWL - feet from west line 
• FEL - feet from east line 
• amsl - above mean sea level 



were run in the hole and include: caliper, spontaneous potential, resistivity, natural gamma, and 

neutron porosity. The geophysical logs were run in this hole before it was reamed, therefore, 

approximately 40 ft of slough prevented the logging tool from reaching the bottom of the hole. 

The rest of the wells were reamed before they were logged. 

3.2 WQSP#2 ______________ _ 

WQSP #2 is located 1646 ft from the south line and 142 ft from the west line in Section 16, 

T22S, R31E in Eddy County, New Mexico. The well was drilled from September 6 through 10, 

1994, and encountered 14 7 ft of Santa Rosa F orm.ation, 486 ft of Dewey Lake Formation, and 

215 ft of Rustler Formation. Cuttings were collected every 20 ft and the well was cored from 

800 ft to 846 ft for detailed description of the Culebra Member of the Rustler Formation. 

Geophysical logs were run the entire length of the hole and include: caliper, spontaneous 

potential, resistivity, natural gamma, and neutron porosity. 

3.3 WQSP#3 ______________ _ 

WQSP #3 is located 96 ft from the south line and 2162 ft from the east line in Section 16, T22S, 

R31E in Eddy County, New Mexico. The well was drilled from October 20 through 26, 1994, 

and encountered 155 ft of Santa Rosa Formation, 513 ft of Dewey Lake Formation, and 212 ft of 

Rustler Formation. Cuttings were collected every 20 ft and the well was cored from 833 ft to 

879 ft for detailed description of the Culebra Member of the Rustler Formation. Geophysical 

logs were run the entire length of the hole and include: caliper, spontaneous potential, 

resistivity, natural gamma, and neutron porosity. 

3.4 WQSP#4---------------
WQSP #4 is located 1632 ft from the south line and 2136 ft from the east line in Section 28, 

T22S, R31E in Eddy County, New Mexico. The well was drilled from October 5 through 7, 

1994, and encountered 78 ft of Santa Rosa Formation, 510 ft ofDewey Lake Formation, and 212 

ft ofRustler Formation. Cuttings were collected ~~very 20 ft and the well was cored from 740 ft 

to 798 ft for detailed description of the Culebra Member of the Rustler Formation. Geophysical 

logs were run the entire length of the hole and include: caliper, spontaneous potential, 

resistivity, natural gamma, and neutron porosity. 



Table 3-2 
Drilling Information for the 

1994 Water Quality Sampling Program (WQSP) Boreholes 

Borehole ID Drill Dates Total depth Cored Interval Unit 
(feet) (feet) 

WQSP#l September 13-16, 1994 737 696-737 Culebra 

WQSP#l September 6-10, 1994 846 800-846 Culebra 

WQSP#J October 20-26, 1994 879 833-879 Culebra 

WQSP#4 October 5-7, 1994 800 740-798 Culebra 

WQSP#S October 12-13, 1994 681 648-676 Culebra 

WQSP#6 September 22-30, 1994 617 568-617 Culebra 

WQSP#6a October 28-3 1, 1994 225 160-220 Dewey Lake 

• SPC NAD27 - State plane coordinates_ North American Datum Model 27 



3.5 WQSP#S ______________ _ 

WQSP #5 is located 330 ft from the south line and 340 ft from the east line in Section 29, T22S, 

R31E in Eddy County, New Mexico. The well was drilled from October 12 through 13, 1994, 

and encountered 25 ft of Santa Rosa Formation, 450 ft of Dewey Lake Formation, and 206 ft of 

Rustler Formation. Cuttings were collected every 20 ft and the well was cored from 648 ft to 

676 ft for detailed description of the Culebra Member of the Rustler Formation. Geophysical 

logs were run the entire length of the hole and include: spontaneous potential resistivity, natural 

gamma, density, and neutron porosity. 

3.6 WQSP#6 ______________ _ 
WQSP #6 is located 1626 ft from the south line and 1461 ft from the west line in Section 29, 

T22S, R31E in Eddy County, New Mexico. The well was drilled from September 22, through 

October 4, 1994, and encountered 68 ft of Santa Rosa Formation, 341 ft of Dewey Lake 

Formation, and 208 ft of Rustler Formation. Cuttings were collected every 20 ft and the well 

was cored from 568 ft to 617 ft for detailed description of the Culebra Member of the Rustler 

Formation. Geophysical logs were run the entire length of the hole and include: deViation, 

caliper, spontaneous potential, resistivity, natural gamma, and neutron porosity. 

3.7 WQSP#6---------------
WQSP #6a is located 1653 ft from the south line and 1395 ft from the west line in Section 29, 

T22S, R31E in Eddy County, New Mexico. The well was drilled from October 28, through 

November 1, 1994, and encountered 35 ft of Santa Rosa Formation and 185 ft of Dewey Lake 

Formation. Cuttings were collected every 20 ft and the well was cored from 160 ft to 220 ft for 

detailed description of the Dewey Lake Formation. Geophysical logs were run the entire length 

of the hole and include: caliper, spontaneous potential, resistivity, natural gamma, and neutron 

porosity. 
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Location: 

Elevation: 
(Top of Casing) 

Cuttings Description: 

Drilling Contractor: 

WQSP#l 
Condensed Well Summary 

Section 20, T22S, R31E 
101 ft from the north line 
1422 ft from the west line 

3419.2 ft above mean sea level 

D.S. Belski 

West Texas Water Well Service 
3432 W. University, Odessa, Texas 79764 
(915) 381-2687 phone (915) 381-7853 fax 

Drilling Record Date: September 13 to 16, 1994 
Bottom of hole: 73 7 ft below land surface 
Cored intexval: 696 to 737 ft 

Cuttings: every 20-ft 

WQSP#l 
Stratigraphic Summary 

Stratigraphic Unit "Depth Interval Natural 
Gamma Log (feet) 

Surficial Deposits/Santa Rosa 0-40 

Dewey Lake Redbeds 40-522 

Rustler Formation 522-689 partial 

• Forty Nmer Member 522-591 

• Magenta Mc:mber 591-612 

• Tamarisk M.ember 612-689? 

• Culebra Member NA 

• Partial lower unnamed NA 
member 

Maximum Recorded Depth 689 

Core 
Description 

695.6-699 partial 

699-722 

722-73 7 partial 

* Geophysical logs were run before the hole was reamed. Sloughing in the hole prevented 
the loggers from reaching bottom. 



WQSP#l 
CUTTINGS DESCRIPTION 



Date Time Sample 
Number 

08/31/94 1120 1 •• 

1125 2·· 

09/13/94 1309 I 

1324 2 

1353 3 

1423 4 

1433 s 

1520 6 

1546 7 

1610 8 

1638 9 

1707 IO 

1718 II 

09/14/94 0746 12 

0759 13 

0825 14 

0845 15 

0904 16 

0919 17 

0945 18 

1009 19 

1021 20 

1040 21 

1102 22 

1112 23 

* 

WQSP#l 
Cuttings Description * 

Depth Description 
(feet) 

6 Surficial deposits 

25 Surficial deposits 

45 Mudstone, clay, siltstone and sandstone 

65 Siltstone and sandstone 

85 Sandstone, siltstone, and mudstone 

105 Siltstone and mudstone 

125 Sandstone, siltstone, and mudstone 

145 Siltstone, mudstone, and clay 

165 Sandstone, siltstone, and gypsum 

185 Siltstone, mudstone, sandstone, and gypsum 

205 Siltstone, mudstone, and gypsum 

225 Mudstone, siltstone, and gypsum 

245 Siltstone, mudstone, and gypsum 

265 Sandstone, siltstone, and gypsum 

285 Sandstone, siltstone, and gypsum 

305 Sandstone, mudstone, and gypsum 

325 Sandstone, trace gypsum 

345 Siltstone, gypsum, and sand 

365 Siltstone and gypsum 

385 Sandstone, siltstone, and mudstone 

405 Siltstone, mudstone, and sandstone 

425 Siltstone, mudstone, and gypsum 

445 Siltstone and mudstone 

465 Siltstone with selenite, claystone with green reduction spots 

485 Siltstone with selenite, claystone with green reduction spots 

** 
Cuttings description is for stratigraphic control not geologic description. 
Auger drilling 



WQSP#l 
Cuttings Description (<:ontinued) * 

Date Time Sample Depth Description 
Number (feet) 

1131 24 505 Siltstone with selenite and fibrous gypsum 

1154 25 525 Anhydrite and gypsum 

09/14/94 1219 26 545 Anhydrite and gypsum 

* 
** 

1235 27 565 Mud 

1306 28 585 Anhydrite and siltstone 

1318 29 605 Anhydrite 

1351 30 625 Anhydrite, selenite, and siltstone -
1413 31 645 Anhydrite 

1502 32 665 Anhydrite 

1536 33 685 Anhydrite with mud 

Cuttings description is for stratigraphic control noit geologic description. 
Auger drilling 

I 

l 



WQSP#l 
CULEBRA CORE DESCRIPTION 



II 
PAGE___.1__ WIPP CORE-LOG INVENTORY INTERA 
OF 3 

FORM 1400 
'* ,,,,------'----------------------.....----..-i.._.;.....;;..;..;;.;.;..;....;..;..;;..;.._ .. u 

JOREHOLE: ______ w __ a=S._P#""-1...._ ____ DIA.: __ _:.4."_ ---- LOG BY: _ .......... JB=D=-----

LOCATION: ___ _,_N...,E .... 1.._/4..,.N-..W.........,,1 .... /4"""'S=ect~io .... n ..... 2=0._T .... 2 ... 2 .... S ..... R.....,3 ..... 1...,E _____ _ DATE: 09/15/94 
DRILL DATE: 09/15/94 

ORIENTATION: __ V"""e=rt=ica==-1...,.D=own........,,, ________ , ___ _ 

COORDINATES: -.......:.10:..1.:...'..:..F=S...,L ____ 1_,,4=22 ... '.:...FW.;;,,;.;;;;;L ________ _ DRILLER: _ ..... R,.,,,o=n:.:..:n=ie;..:.K=e=it..,,,h _ 

ELEVATION: -----'34........,1=9....,..2._.f=ee=t-=a=m=s..,_I _______ , ___ _ DRILL: Gardner Denver 1500 

DRILL METHOD(S): Ajr Rotary 

R G ~ 

A 
Time/ u Oeptn % e A 

date N feet 
c 

0 T 
u 
It 

(11S:D ~ 
E 

(,1/5-" 

09/15 1 
11:25 

DESCRIPTION 

DRILL CO.: West Texas water 
Well SeMce 

REMARKS 

695.6 - 699.0 ft: upper 0.2 ft of unit: red- Tamarisk Member of 
brown mudstone with numerous subrounded- Rustler Formation 
subangular pebble-sized anhydrite clasts 
underlain by light to dark gray mottled 
anhydrite with 2-3 mm gypsum laminae. 
Lower 0.2 ft of unit: light-brown and black 
interbedded clays. Sharp contact between 
anhydrite, clay, and underlying Culebra 
Member. 

699.0 - 700.6 ft: reddish gray-brown Culebra Member of 
microcrystalline dolomite with numerous open Rustler Formation 
vugs (I mm - 0.25 cm). Fractures occurring 
along horizontal, thin (< I mm) clay seams. 



PAGE ..... 2 __ WIPP CORE-LOG INVENTORY INTER.A:-
OF 3 

FORM 1400 

BOREHOLE: -----:iW:.:.O=S.:...P#:.:;...1.:..-____ DIA.: ___ 4..:.."---- LOG BY: __ JB .... D __ ~. 

LOCATION: ____ N=E~1_/4_N~W ......... 1_/4,_S=e=ci~i~on ......... 2_0_T~22_S........,R~3-1E....._ ___ ~ DATE: 09/15/94 
DRILL DA TE: 09/15/94 

ORIENTATION: __ V~e=rt .... i=ca=l-=D=o ..... w.._.n ____________ _ 

COORDINATES: _ __..10=-1,_' .:...F=S-.L __ 1,__,4,_22..._' ..... FW___.L..__ _______ _ DRILLER: _ __,R"""o.,,.,n...,n=ie...,K...,e ..... it .... h _ 

ELEVATION: __ ___.,34:..:...:.1=9-.2~f=ee=t~a~m=s~I----------~ DRILL: Gardner Denver 1500 

DRILL METHOD(S): _A~•:.i....r.,;R~ot=al.l.,lryr...-____________ _ DRILL CO.: West Texas Water 
Well Service 

R 
Time/ u Depth % 
date N feet 

101.0 
~8 09/15 1 

r 
:/D2·0 -.J 

-~.o -

G F 
II 

e A 
c 

0 T 
u 
II 
E 

ov 

DESCRIPTION 

700.6 - 706.0 ft: light olive-gray 
microcrystalline dolomite. Upper 2 ft of unit 
contains infrequent open vugs up to 1. 5 cm. 
Vugs decrease in size and increase in 
frequency toward base of unit (-1 mm). In 
lower 2.5 ft open vugs fonn in bands 0.1 to 0.3 
ft in width. Horizontal fractures occur toward 
base of unit along thin (<1 mm) clay seams. In 
upper 2 ft of unit horizontal fractures occur 
along gypsum seams. Unit contains infrequent 
high-angle gypsum veins (2-3 mm). 

REMARKS 

Culebra Member of 
Rustler Formation 



WIPP CORE-LOG INVENTORY INTERA 

FORM 1400 

30REHOLE: __ ___,w ..... a=S,,_P#_1.:,_ ____ DIA.: ___ .4 __ " ---- LOG BY: ---=J=B=D ___ _ 

LOCATION: ___ ..-N....,E._.1.._/4.._N~W~1 ..... 14:...;S=e=ct=i=on:.:..=.20......,_T2=2=S:...:..:R=31.:..:E=------ DATE: 09/15/94 
DRILL DATE: 09/15/94 

ORIENTATION: __ v~e=rt~ica==:.1-==D::.:::O.:.:wn.:.:.-____________ _ 

COORDINATES: -~10.._1.._'..:..F.::::S_L __ .:.;14;:;.::2 .. 2._.' FW~-L----·----- DRILLER: ___ R"""o=n .... n....,.ie ..... K=e=it'""'h _ 

ELEVATION: __ __,3~4~1=9._2~f~ee~t~a~m=s~I _____________ __ DRILL: Gardner Denver 1500 

DRILL METHOD{S): Air Rotarv DRILL CO.: WestTecasWater 
Well Service 

R G F 
R 

Ti met u Depth '!(, e A 

date N feet 
c 

0 T DESCRIPTION REMARKS 
u 
II 

7'01--0 E 

ov 09/15 1 
11:30 O'I 

706.0 - 710.5 ft: same de>lomite as previous CulebraMember of 
unit. Upper 1.5 ft highly fractured and clayey. Rustler Fonnation 
Small (1-2 mm) wgs, opien, and of moderate 
intensity. Vugs decrease: in frequency and -1.5 feet of core loss 
increase in size (0.5 - 3 cm) toward base of 
unit. Lower 3 ft of unit highly fractured with 
thin ( <1 mm) clay seams and small blebs of 
clay. 

'!f{O -0 

:fl/./) 

?ft.D 
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WIPP CORE-LOG INVENTORY INTERA 

FORM 1400 

BOREHOLE: ----.:W:..:.O=S.:..P#::..1.:....--____ DIA.: ----...:..4" ___ _ LOG BY: -~J.i=:B.=D __ ,.-,.,, 

LOCATION: ___ .. N:..E ..... 11:.m::4...:.N.:.::W..:..:.:.11..:.4-=S=e=ct=io..,..n~2...,0....:T ... 2_2=S.:..R=3~1-E ____ _ DATE: 09/15/94 
DRILL DA TE: 09/15/94 

ORIENTATION: __ V.=..:e=rt=ica==.:....l 1::1:.Do=wn:.:.:..:... ____ __.. ______ _ 

COORDINATES: _ __...10~1~'F~S=L=---~14~2~2~'FW __ L _______ _ DRILLER: _ _,R.,..o=n....,n=ie...,K.:.::e=it..,_h _ 

ELEVATION: __ _...34.........,19=.2-.....fe=e~t=am"'-'=sl __________ __ DRILL: Garciner Denver 1500 

DRILL METHOD(S): __._.A.._ir...,.R..,.ot...,.a .... rv....__ ____________ _ DRILL CO.: WestTm!water 

R 
Tmel u Depth 
date N feet 

~o.o 

:f-J().s-

09/15 
14:31 

::fft.o . 

G 
% e 

0 

F 
R 
A 
c 
T 
u 
R 
E 

Well Service 

OESCRIPTION REMARKS 

710.5 - 722.0 ft: light olive-gray Culebra Member of 
t,f microcrystalline dolomite, highly fractured. Rustler Fonnation 

Numerous moderately-sized (S-10 mm) open 
wgs toward top of unit decreasing in 8.5 feet of core loss 
frequency and size with depth. Toward base 
of unit wgs are sparse and gypsum filled. 
Evidence of infrequent gypsum filled fractures 
throughout unit. Contact between the Culebra 
Member and underlying unnamed member not 
visible. 



WIPP CORE-LOG INVENTORY INTERA 

FORM 1400 

BOREHOLE: __ _:W..:.:O:..S:.:.P:.....#::;;..1l...-____ DIA.: 4" LOG BY: ----=J~B~D~---

LOCATION: ____ .N~E~1~/4~N~W~1~/4~S=e=ci=i=on"'-=20~~T2=2~S.._...R3~1~E& ____ _ DATE: 09/16/94 
DRILL DATE: 09/15/94 

ORIENTATION: __ v.lt..le=..l.rt~ica~l _=:D:.:=,own~-------------

COORDINATES: __ ~10~1~'~F=S-L ___ 1~4=22_'_FlN __ L ___________ ___ DRILLER: _ __,R:..:.:o=n:.:.:n=ie_.K_..e=it...,.h_ 

ELEVAT10N: ___ __.3~4~19=·-2~fe=e=t~a~m=s~I ___________ __ DRILL: Gardner Denver 1500 

DRILL METHOD(S): 

R 
Time/ u Depth 
date N feet 

-rzz.o 
09/15 
17:04 

• ~U·o -

Air Rotary 

G F 
R 

% e A 
c 

0 T 
u 
R 
e 

1 
0 
0 

\ 

I 

DRILL CO.: West Texas Water 
Well Seryice 

DESCRIPTION REMARKS 

722.0 - 724.5 ft: black, plastic clay with 
infrequent 1-2 mm gypsum stringers. 

724.5 - 726.5 ft: very dark red-brown clay 
with 0.1 - 0.2 ft white to pinkish white gypsum 
bands. Infrequent gypsum stringers up to 2 
mm in width. 

Unnamed Member of 
Rustler F onnation 
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WIPP CORE-LOG INVENTORY 
FORM 1400 

INTERA -

BOREHOLE: _____ w....__a..,..s.._P#.._1...._ ____ DIA.: ___ 4..._" ___ _ LOG BY: -~J ... BD __ 

LOCATION: ___ ..._N ... E ..... 1._./4~N....,W:..:...:.:1/_.4_,.S=e=ct=io ...... n....,2 ..... 0....,T ... 2_2=S ..... R=3 ..... 1=E----- DATE: 09/16/94 
DRILL DATE: 09/15/94 

ORIENTATION: __ V.:..:e=.i.rt~ica==:.-1 Dllli:.own~..:.------------

COORDINATES: _--..:..:10~1:....' F:...:S=:.!L ___ ...:.;14;;u2-2._' ;....FWL~-------- DRILLER: _ .... R ..... o ..... n .... n"""'ie .... K .... e=it ..... h _ 

ELEVATION: __ ___,34 .......... 19=·-2~fe=e~t =am....=sl ___________ __ DRILL: Gardner Denver 1500 

DRILL METHOD(S): ......,.Aj.._r....,R ..... ot,_a..,.rv _____________ _ DRILL CO.: West Texas Water 
Well Service 

R 
Time/ u 
dllle N 

09/15 

Depth 
feet 

::f'Z.$·0 

% 

1 
0 
0 

G 
, 
R 

e A 
c 

0 T 
u 
II 
E 

DESCRIPTION 

726.5 - 732.0 ft: lighter red-brown clay with 
numerous gypsum veins up to 0.3 ft in width. 
White to pinkish-white crystalline (lath-like 
interlocking crystals) gypsum fill. Veins are 
horizontal to high angle and increase in 
frequency toward base of unit as clay grades 
into anhydrite. 

732.0 - 737.0 ft: light to dark gray mottled 
anhydrite with abundant 1-2 mm gypsum 
laminae. 

REMARKS 

Unnamed Member of 
Rustler Formation 



II ~~G-E--=-~ -- WIPP CORE-LOG INVENTORY 

30REHOLE: -----lw~a~S.1...P#~1.l...----- DIA.: 4" 

LOCATION: ___ ~N~E~1/~4~N~W~1/~4~S~e~ci~io~n~2=0~T~22~S=-:..:R=3~1E _____ __ 

ORIENTATION: __ V.1.:eil..LrtJr.Lljca-=tdLI ~P:.:.:owwn..1.-___________ _ 

COORDINATES:_---1.:10~1~'~F~SL.__~1~4=22.·~FW..;..;.::L::---____ , ____ ___ 

ELEVATION: ___ ___.,:,3c4;.J.19=...-.2..Llfee~t .:=Jam~sl _____________ _ 

DRILL METHOD(S): Air Rotaiy 

R G F 
R 

Time/ u Depth % e A 

INTERA 

FORM 1400 

LOG BY: _ __....JB...,,P=-----

DATE: 09/16/94 
DRILL DATE: 09/15/94 

DRILLER: _ __,R~o=n:.:.:n~ie:...:.K=e=it~h _ 

DRILL: Gardner Denyer 1500 

DRILL CO.: WestTexasWater 
Well Service 

c 
date N feet 0 T DESCR.ll::rrJON REMARKS 

~-o 
09/15 3 
17:40 

':f31.o 

u 
II 
E 

732.0 - 737.0 ft: light to dark gray mottled 
anhydrite with abundant 1-2 mm gypsum 
laminae. 

Unnamed Member of 
Rustler F orm.ation 

t======!==-':fw/0·01...!:!::===6====================================================!==================...:J 



WQSP#l 
HOLE HISTORY 



VIPP Project 
VQSP #1 

'aunty, New Mexico 

)eptember 13-16, 199 4 

737' 

GROUND LEVEL 

,5,50 I 

2L 
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1 
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-j 1:-

60.2' 

-~ 

2.5 I 

l 
10• 
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It- 9.8~ 
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'Ill ,=== .---

WEST TEXAS WATER WELL SERVICE 
RIG#l5 

2.5 FT EX1ENSION WITH LOCKABLE C 
PROTECT WELL CASING 

r 10.75 X0.375 WAU. SURFACE CASING 
CEMENTED IN A 15" HOLE 

2.5' 

. -

APTO 

s• O.D. X 0.280 W All. BLANK FIBERGLASS CA SING 

CEMENT SLURRY MIX FROM 550 FT TO l FT 
1 FT BELOW SURFACE 
Sl~URRY IS 7 GAU.ONS WATER TO 1 CU FT 
PORTI..AND-ASTM Cl510-92 

BENTONITE SEAL FROM 640 TO 550 FT 

SAND PACK FROM 651 TO 640 FT 

8ll6BRADY GRAVELFROM651TO712FT 

25 FT OF 5" O.D. FIBERGLASS 0.020 SLOT SC REEN 

CENTRALIZERS LOCATED AT BOTIOM OF SC REEN, 
0 TIDP OF SCREEN, AND AT 60 FT INTERVALS T 

SURFACE 

lo• OF BLANK 5" O.D. CASING 



WEST TEXAS WATER WELL SERVICE 

September 13, 1994 

WQSP # 1 

6:30 AM -
8:00 AM -

11:30 AM -
5:00 PM -

8:00 AM - Rig down on WQSP # 2 and move to WQSP # 1 
11:30 AM - Rigging up on WQSP # 1 

5:00 PM - Drilling 9 7/8" hole from 25' - 245' 
5:20 PM - Come out of hole & secure rig for day 

September 14, 1994 

WQSP # 1 

6:00 AM - 6:35 AM - Carlsbad to WQSP # 1 
6:35 AM - 6:45 AM - Check fluid levels 
6:45 AM - 7:25 AM - Fix rotating head & T.I.H. 
7:25 AM - 4:00 PM - Drill 9 7/8" hole from 245' - 693' 
4:00 PM - 4:15 PM - Trip pipe out of hole 
4:15 PM - 4:30 PM - Shut down rig and secure for day 
4:30 PM - .s: 15 PM - WQSP # 1 to Carlsbad 

September 15. 1995 is missing from the drillers log. see WQSP# I core description. 



WEST TEXAS WATER 'VELL SERVICE 

September 16, 1994 

WQSP # 1 

6:30 AM - 6:35 AM -
6:35 AM - 6:50 AM -
6:50 AM - 7:50 AM -

7:50 AM - 8:30 AM -
8:30 AM - 9:00 AM -
9:00 AM - 12:45 PM -

12:45 PM - 1:00 PM -

September 20, 1994 

WQSP # 1 

6:30 
6:40 
7:00 

Carlsbad to WQS:P # 1 
Check & service rig 
Finish tripping out of hole with 
run 
Retrieve core 
Breakdown core tools 
Rig up logger & log well 
Secured rig for weekend 

Carlsbad to WQSP # 1 
Check fluid levels in equipment 
Run bailer in c::asing 

3rd core 

6:00 
6:30 
6:40 
7:00 

AM -
AM -
AM -
AM - 11:30 

AM -
AM -
AM -
AM - Run 1" pipe inside 2" trimmie line to check 

gravel depth and remove bridge, added gravel 
to depth of 650' below ground surface, placed 
sand pack from 650'-640' 

11:30 AM - 12:40 PM - Pulled 1" pipe,, mixed bentonite slurry to 
pump for bentonite seal from 640'-550' -

12:40 PM -
1:30 PM -
3:00 PM -

approximately 275 gallons. 
1:30 PM - Rigged up to pump cement 
3:00 PM - Waited on cement trucks 
4 : 3 o PM - Pump cement frc:>m 5 5 O' to surf ace, 

circulating out to reserve pit 
4:30 PM - 5:00 PM - Washout cement from lines, shut down 

operations for the day 
5:00 PM - 5:30 PM - WQSP # 1 to Carlsbad 



WEST TEXAS WATER WELL SERVICE 

September 21, 1994 

WQSP # 1 & 2 

6:1.0 AM -
6:40 AM -
6:55 AM -

6:40 AM - Carlsbad to WQSP # 1 
6:55 AM - Service rig 
8:00 AM - Clean up location & rig down 

September 22, 1994 

WOSP # 1 

8:50 AM - 5:30 PM - Bailed well to develop and clean up 

September 28, 1994 

WOSP # 1 

7:25 AM - 9:30 AM - Make 24 trips with bailer, rig down, & go 
to get pipe trailer & pump 

9:30 AM - 10:00 AM - Getting pipe trailer & pump 
10:00 AM - 10:45 AM - Rig up to run pump 
10:45 AM - 11:15 AM - Lunch 
11:15 AM - 12:30 PM - Run pump 
12:30 PM - 12:40 PM - Hook up to generator & start pumping - pump 

rate 13 GPM 
12:40 PM - 3:30 PM - Pump well - average 10.9 GPM 

Pump was set on 714' l" gal. pipe 
3:30 PM - 4:00 PM - Rig down & go to WQSP # 6 

September 29, 1994 

WQSP # 1 

6:30 AM -
6:45 AM -
8:00 AM -
9:45 AM -

6:45 AM - Rig up to pull pump 
8:00 AM - Pulled pump & rigged down 
9:45 AM - Load up, straighten sand line 

10:00 AM - WQSP # 1 to WQSP # 6 



WQSP#l 
GEOPHYSICAL LOGS 



DOE/WIPP 97-2220a 

Geophysical Log from DOE/WIPP 95-2154 has not been copied 
for inclusion in this report. This page is 

intentionally left blank. 



WQSP#2 



~JO S P#2 
Q l646' FSL 

142 I FWL 

Section 16. T22S. R31E 

16 

WQSPH3 
96 I FS L 
2162 I FEL 

"' 

Location of WQSP #2 

I 

N 



Location: 

Elevation: 
(Top of Casing) 

Cuttings Description: 

Drilling Contractor: 

WQSP#2 
Condensed Well Summary 

Section 16, T22S, R31E 
1646 ft from the south line 
142 ft from the west line 

3463.9 ft above mean sea level 

D.S. Belski 

West Texas Water We:ll Service 
3432 W. University, Odessa, Texas 79764 
(915) 381-2687 phone: (915) 381-7853 fax 

Drilling Record Date: September 6 to 10, 1994 
Bottom of hole: 848 ft below land surface 
Cored interval: 800 to 846 ft 

Cuttings: every 20 ft 

WQSP#2 
Stratigraphic Summary 

Stratigraphic Unit Depth lntierval Natural 
Gamma Log (feet) 

Surficial Deposits/Santa Rosa 0-143 

Dewey Lake Redbeds 143-629 

Rustler Formation 629-844 partial 

• Forty Niner Member 629-692 

• Magenta Member 692-714 -
• Tamarisk Member 714-811 

• Culebra Member 811-833 
-

• Partial lower unnamed 833-844 
member 

Maximum Recorded Depth 844 

Core 
Description 

800-810 partial 

810-834 

834-846 



WQSP#2 
CUTTINGS DESCRIPTION 



Date Time Sample 
Number 

08/31/94 0920 1 •• 

0928 2·· 

09106194 0845 l 

0900 2 

0927 3 

1035 4 

1102 5 

09/07/94 0824 6 

1101 7 

1239 8 

1259 9 

1323 10 

1330 11 

1341 12 

1407 13 

1423 14 

1447 15 

1523 16 

1550 17 

1610 18 

1643 19 

1715 20 

1729' 21 

1749 22 

09/08/94 0833 23 

WQSP#2 
Cuttings Descrliption * 

Depth Description 
(feet) 

6 Sur:ficial deposits 

25 Sur:ficial deposits 

45 Sandstone, clay, and sand 

65 Clay, sandy siltstone, and mudstone 

85 Clay 

105 Sandy mudstone, clay, and sandstone 

125 Sandstone, clay, and interbedded siltstone and sandstone 

145 Sandstone with minor gypsum 

165 Mudstone 

185 Mudstone, trace sandstone 

205 Sandstone, clay, minor gypsum 

215 Sandstone, clay, minor gypsum and sandstone 

225 Sandstone 

245 Claystone and gypsum 

265 Sandstone and minor fibrous gypsum 

285 Sandstone with green reduction spots 

305 Sandstone 

325 Sandstone 

345 Siltstone and sandstone 

365 Sandstone, minor fibrous gypsum 

385 Siltstone with interbeclded sandstone 

405 Siltstone with green n:duction spots, minor fibrous gypsum and clay 

425 Siltstone with interbeclded mudstone and sandstone 

445 Sandstone, trace gypsum 

465 Siltstone, trace gypsum 

* 
** 

Cuttings description is for stratigraphic control not geologic description. 
Auger drilling 



WQSP#2 
Cuttings Description (Continued) ... 

Date Time Sample Depth Description 
Number (feet) 

0854 24 48S Siltstone, sandstone, trace gypsum 

0922 2S sos Siltstone, clay, trace gypsum 

0946 26 S2S Mud.stone, siltstone, sand, and clay 

1003 27 S4S Mud.stone, siltstone, sand, and clay 

1030 28 S6S Sandy siltstone 

1048 29 S85 Siltstone with minor gypsum 

1103 30 605 Sandy siltstone with mud.stone 

11S2 31 62S Siltstone, mud.stone, and sand 

11S4 32 630 Sandstone 

09/08/94 1216 33 . 64S Anhydrite and clay 

• 
•• 

1243 34 665 Siltstone, mud.stone, and sand 

1313 35 68S Anhydrite with gypsum 

1326 36 705 Dolomite, damp 

1350 37 725 Anhydrite with gypsum 

1431 38 74S Gypsum and anhydrite 

1450 39 765 Gypsum and anhydrite 

1S30 40 785 Gypsum 

1538 41 798 Mud.stone, minor gypsum and anhydrite 

Cuttings description is for stratigraphic control not geologic description . 
Auger drilling 



WQSP#2 
CULEBRA CORE D'ESCRIPTION 



PAGE_1.:-_ 
OF 3 

WIPP CORE-LOG INVENTORY INTERA

FORM 140C 

BOREHOLE: ___ w.......:a ..... s..._P#..:.:.=,2 _____ DIA.: _____ 4_" ---- LOG BY: _ _...J=B=D..___ 

LOCATION: ___ _,_N~'N~1/_,_4~S~VV~1~/~4~S=e=ci=io~n~1~6~T~2-2~S~R~3=-1_E _____ __ DATE: 09/09/94 
DRILL DA TE: 09/09/94 

ORIENTATION: __ V~e=rt..::.i=ca~t-==D=o=w~n'--------------

COORDINATES: _ __,_16.:.46..:.:::...'F:..oS=..!L=---..:.14 ..... 2=-'~FW~L.._ _______ _ DRILLER: Ronnie Keith 

ELEVATION: __ --:346:..:.:=3.=9~f=ee=..!t~a~m=s~I------------- DRILL: Gardner Denver 1500 

DRILL METHOD(S): Air Rotarv 

R G F 
II 

Time/ u Depth % e A 

date N feet 
c 

0 T 
u 
II 

1~ f(t).() 

E 

~ 

09/09 ~~ 11:29 

~ !"" 

101.0 ~ 
:J 

rot.o 

gcJ.o 

10f.O 

105".0 

• 

- go~ ·c -

DRILL CO.: West Texas Water 
Well Service 

DESCRIPTION REMARKS 

800.0- 810.1 ft: light to dark gray mottled Tamarisk Member o 
anhydrite with gypsum laminae (1-2 mm). Rustler Formation 
Upper 0.2 ft of unit is red-brown mudstone 
with subrounded to subangular pebble-sized 
anhydrite clasts. Lens of similar material from 
804.3 - 804.5 ft with bladed selenite crystals. 



WIPP CORE-LOG INVENTORY INTERA 

FORM 1400 

BOREHOLE: __ ___,W~Q~S.:....P#~2=------- DIA.: 4" LOG BY: ---=J=B=D'-----

LOCATION: ___ ...:..N:..::W...:....l.l.1/.;;;:..4...::S:..!.W.:..1:.:../4..:....:S=eci=io"'""n __ 1""""6 __ T""'2""'2=S ..... R=3_..1,l=E----- DATE: 09/09/94 
DRILL DA TE: 09/09/94 

ORIENTATION: --~V.:::::ert~i~ca:id.ll~D~o::..:.w:..:..n!--____________ _ 

COORDINATES: _ _...:..;16~4~~wF~S~L,______.1~4-21~FW~L,__ ____ . ____ __ DRILLER: _ ..... R"""'o=n....,n'"""ie;...:.K=e=it..,_h _ 

ELEVATION: __ ___.;3~46~3~.9~f~e~et~a~m~st ________________ _ DRILL: Gardner Denver 1500 

DRILL METHOD(S): .....:..:A.:.:..ir..._R=o=ta..._rv __________ , ____ _ DRILL CO.: West Texas Water 
Well Service 

R 
Timei U 
date N 

09/09 1 

Depth 
feet 

G 
% e 

0 

F 
R 
A 
c 
T 
u 
R 
E 

DESCHIPTION REMARKS 

800.0 - 810.1 ft: light to dark gray mottled Tamarisk Member of 
anhydrite with gypsum laminae (1-2 mm). Rustler Formation 
Upper 0.2 ft of unit is red-brown mudstone 
with subrounded to subangular pebble-sized 
anhydrite clasts. Lens of similar material from 
804.3 - 804.5 ft with bladed selenite crystals. 
Contact with underlying dolomite unclear. 

810.1 - 816.0 ft: highly fractured light olive Culebra Member of 
gray microcrystalline dolomite, appears clayey. Rustler Formation 
Small open vugs increasing in size and 
decreasing in frequency with depth. Toward 
base gypsum-filled vugs (- 4 cm). 



PAGE-..:3 __ 

OF 3 
WIPP CORE-LOG INVENTORY INTERA 

FORM 1400 

BOREHOLE: ____ w.....:=a..::s;.:...P# ..... 2=------ DIA.: ___ 4 .... '_' ---- LOG BY: -~J....,B=D----r'"'i;:;;--

LOCATION: ____ ~N~W..........,,1/~4~S~W~1~/~4~S=e=ci=io=n~1~6~T~22.....,S~R~3~1~E..__ ______ __ DATE: 09/09/94 ,,, 
DRILL DATE: 09/09/94 

ORIENTATION: --~V=ert....,j=ca=l ..... P:.::own~~---------------

COORDINATES: _ __,_16=-46~'F:-.::S....,,L..___1;...;4=2 ..... ' FW---..L ________ _ DRILLER: -~R~o=:.:.n=n=ie::...:K~e=it~h-

ELEVATION: ___ --:346===3~.9~f=ee=t~a~m~s~I---------------- DRILL: Gardner Denver 1500 

1Jf.o 

12:30 

DRILL CO.: WestTexaswater 
Well Service 

DESCRIPTION REMARKS 

810.1 - 816.0 ft: highly fractured light olive 
gray microcrystalline dolomite. Small open 
vugs increasing in size and decreasing in 
frequency with depth. Toward base of unit 
vugs are sparse (5 mm - 4.5 cm) and gypsum 
filled. Fractures toward base appear to have 
been gypsum filled. 

Culebra Member of 
Rustler Formation 

l , 5 feet of core loss 



WIPP CORE-LOG INVENTORY INTERA 

FORM 1400 

BOREHOLE: __ _..W~Q=S.._P ....... #2=------ DIA.: ___ 4 ... " ____ _ LOG BY: _____ Js,....o ___ _ 

LOCATION: _____ ~N~W~1~/4~S~W~1~/4~S=e=ci=i=o~n~1=6~T~2=2=S~R~3~1=E:•'----------- DATE: 09/10/94 
DRILL DATE: 09/10/94 

ORIENTATION: ____ .... v=ert._..i:.:ca=l._.D=o=w.:.:.n..__ _____________________ _ 

COORDINATES:_~1=646-=-'F~S=L=--~14=2~1 FW._,_,,~L _____________ __ DRILLER: __ R._.o=n...,,n ..... ie=-....:K=ei,,..th..__ 

ELEVATION: ______ 346=-=~3~.9~f~e:.:e~ta~m~sl.__ ____________________ __ DRILL: Gardner Denver 1500 

DRILL METHOD(S): _.....A ...... ir ..... R~o~ta=....rv.._ _____________________ _ DRILL CO.: West Texas water 
Well Service 

R G F 
R 

Time/ u Depth % e A 
c 

date N feet 0 T DESCRIPTION REMARKS 
u 
R 

11~.o ~ ~ 
E 

09/10 2 
16:42 

~ -~ 

816.0 - 830.0 ft: light olive gray dolomite, Culebra Member of 
highly fractured. Upper portion of unit Rustler Formation 
contains numerous smaIL open vugs and 
infrequent gypsum filled fractures. Vugs 3.5 feet of core loss 
increase in size and decrease in frequency with 
depth. Some vugs up to 3 cm in size, many are 
gypsum filled. Clay lined fractures are present 
toward base of unit. 

17:15 

• 



PAGE._1 __ 
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WIPP CORE-LOG INVENTORY INTERA-

FORM 140C 

BOREHOLE: ___ w:..i..:iia..:S:.:..P#~2 _____ DIA.: __ _,4_" ___ _ LOG BY: _ ___...J ... B ... D __ ,_ 

LOCATION: ___ ..:..NuW•1~/~4~S~'N~1~/4~S~e=ci~iown~1~6~T~2-2~S~R~3~1~E,__ ___ __ DA TE: 09/10/94"'"' .. 
DRILL DA TE: 09/10/94 

ORIENTATION: __ v~e ..... rt"""ica=l-=D=own.:.:.:...:.-------------

COORDINATES: _--...:.1=64 .... 6,_1F.....,S=L..__..._14....,2"""''EW ......... .-L ________ _ DRILLER: Ronnie Keith 

ELEVATION: ___ _,3,....46:=.::.3=.9~f=ee=t~a~m=s~I------------ DRILL: Gardner Denver 1500 

DRILL METHOD(S): --'..IA11..1..ir..:..R~o~ta::..1.rv ______________ _ DRILL CO.: West Texas Water 
Well Service 

Timel 
date 

09/10 
9:55 

R 
u 
N 

Depth % 
feet 

G 
e 
0 

F 
It 
A 
c 
T 
u 
It 

DESCRIPTION REMARKS 

E 

fJl·O ~~-+-~..oi.-+----------------------------+-----------~ 

-~ 
L 

f!l·" :I 5 

3 
~ 
~ 

-

-

830.0 - 833.7 ft: light olive gray 
microcrystalline dolomite with numerous small 
wgs (open) with gypsum lined fractures. 
Vugs decrease in frequency toward base of 
unit. 

833. 7 - 837.6 ft: transition between Culebra 
Member and underlying unnamed member . 
Upper 1. 0 ft very rubbly clayey dolomite and 
claystone with numerous gypsum crystals. 
Lower portion dark black plastic clay. 

837.6 - 846.0 ft: dark black rubbly claystone in 
upper portion turning to red-brown clay with 
white, pinkish-white gypsum bands. Gypsum 
and anhydrite percent increases toward base of 
unit. 

Culebra Member of 
Rustler Formation 

Unnamed Member of 
Rustler Formation 



116~GE ~ I 
WIPP CORE-LOG INVENTORY INTERA 

FORM 1400 

30REHOLE: WQSP#2 DIA.: 4" LOG BY: JBD 

LOCATION: NW1/4 SW1/4 Section 16 T22S R31 E. DATE: 09/10/94 
DRILL DATE: 09/10/94 

ORIENTATION: Vertical Down 

COORDINATES: 1646
1
FSL 142

1
FWL DRILLER: Ronnie Keith 

ELEVATION: 3463.9 feet amsl DRILL: Gardner Denver 1500 

DRILL METHOD(S}: Air Rotaey DRILL CO.: West Texas Wat.er 
Well Service 

R G F 
R 

Time/ u Depth % e A 

date N feet 
c 

DESCRIPTION REMARKS 0 T 
u 
R 

. $f2.o E 

I\ \ - . 
09/10 3 ... . 837.6 - 846.0 ft: dark black rubbly claystone in Unnamed Member of 
10:35 ... -- . - upper portion turning to red-brown clay with Rustler Formation ... . ... . - white-pink gypsum bands. Gypsum and ... . 

r\ \ ... . 
7 anhydrite percentages in.crease toward base of 4 ft of core lost 

~ r+f.o 
. 
• 5 - unit. ... . ... . 

I\\ ... . ... . . ... . ... . 
~ ... -... --,+"·/)= ... . ... -... -... . ... -... . . 

... . - -... -.. • ... -... -- . - -... -... -- -• . 

... . .. • - . -... -... -... -- -... -... -... . ... -• . 

... -- -... -... -... - • -... 

11 

... -... -... -



• 

WQSP#2 
HOLE HISTORY 



WIPP Project 
WQSP#2 
eddy Cowity, New Mexico 

September 6-10, 1994 

GROUND LEVEL 

846' 

770' 

2.L - ~ 
J_ ............ . 

.... .. . .... . .... .. . ... . ... .. . .... . .... .. . .... . ... .. . ... . ... .. . .... . ... .. . ... . .... .. . .... . ... .. . .... . ... .. . ... . ... .. . ... . .... .. . ... . .... .. . ... . ... .. . ... . ... .. . .... . .... .. . .... . ... .. . .... . ... .. . .... , .... .. . ... .. 
~:: 

27.2' 

2'' 

l 
10• 
J. 

s== 

E§§ === 

.. 

..; 

WEST TEXAS WATER WELL SERVICE 
RIG#l5 

r 

2.5 FT EXTENSION WITH LOCKABLE CAP TO 
PROTECT WEU. CASING 

10.75 X0.375 WAf.i SURFACE CASING 
CEMENTED IN A is• HOLE 

5" O.D. X 0.280 W Af.i BLANK FIBERGLASS CASING 

CEMENT SLURRY MIX FROM 770 FT TO 1 FT 
1 FT BELOW SURFACE 
SLURRY IS 7 GAf.iONS WATER TO 1 CUFT 
PORTLAND-ASTM CISI0-92 

BENTONITE SEAL FROM 770 TO 790 FT 

SAND PACK FROM 790 TO 793 FT 

8/16 BRADY GRAVEL FROM 846 TO 793 FT 

25 FT OF S" O.D. FIBERGLASS 0.020 SLOT SCREEN 

CENTRALIZERS LOCATED AT BOTTOM OF SCREEN, 
TOP OF SCREEN, AND AT 60 FT INTERVALS TO 
SURFACE 

10" OF BLANKS" O.D. CASING 



WEST TEXAS WATER WELL SERVICE 

September 6, 1994 

WQSP # 2 

7:30 AM - 8:15 AM - Put rotating head back together and serviced 
rig 

8:15 AM -11:15 AM - Drilled 9 7/8" hole from 25'-125', tr~Pt:>ed 
out of hole 

11:30 AM - 1:10 PM - Worked on rotating head 
1:10 PM - 1:30 PM - Trip drill collars, remove rotating head, 

& take in to machine shop 
1:30 PM - 2:00 PM - Service rig and secure for the day 

September 7, 1994 

WOSP # 2 

7:20 
8:00 
8:40 

10:10 
7:00 

AM -
AM -
AM -
AM -
PM -

8:00 AM 
8:40 AM 

10:10 AM 
7:00 PM 
7:15 PM 
for the 

Put on rotating head & trip in hole 
Drill 9 7/8" hole from 125' - 147' 
Work on rotating head 
Drill 9 7/8" hole from 147' - 461' 
T.O.O.H. 150' shut down, secure rig 

day 

September 8, 1994 

WQSP # 2 

6:20 AM -
6:50 AM -
7:15 AM -
8:10 AM -
8:30 AM -

11:15 AM -

11:35 AM -

4:00 PM -

5:30 PM -

6:50 
7:15 
8:10 
8:15 

11:15 
11:35 

AM - Carlsbad to 
AM - service rig 
AM - Work on air 
AM - T.I.H. 

WQSP # 2 
& auxiliary air compressor 
compressor 

AM - Drilling 9 7/8" hole from 461'-616' 
AM - Change out batteries & alternator on air 

compressor 
4:00 PM - Drilling 9 7/8" hole from 6!6'-800'. 

Stopped drilling at this point to come out 
of hole & prepare for coring 9-9-94 

5:30 PM - Finished blowing on well to remove cuttings, 
had several tight spots due to anhydrite 
chunks falling in hole & catching bit on trip 
out 

6: 30 PM - Serviced rig and secured for the day. Talke-...:" 
with company man providing core tools for job 



WEST TEXAS WATER WELL SERVICE 

September 9, 1994 

WQSP # 2 

• 

5:40 AM - 6:15 AM -
6:15 AM - 6:30 AM -
6:30 AM - . 8:40 AM -

Carlsbad to 
Check fluid 
Trip in the 
overnight. 

WQSP # 2 
levels on equipment 
hc1le, had two feet of fill in 
Had t mist with foam to clean 

8:40 
10:30 
11:20 
11:35 
11:55 
12:15 
12:35 

AM -
AM -
AM -
AM -
AM -
PM -
PM -

3:15 PM -

3:45 
4:40 
5:15 
6:20 
7:05 
7:30 

PM -
PM -
PM -
PM -
PM -
PM -

10:30 
11:20 
11:35 
11:55 
12:15 
12:35 

3:15 

AM -
AM -
AM -
AM -
PM -
PM -
PM -

out hole 
Rig up core barrel 
Going in the hole 
Coring 15' 
Cleaning out hole 
Waiting on orders to core deeper 
coring l' 
Coming out of hole with 1st core, recovered 
15', laid core barrel, broke it down, & 
pump into core~ troughs 

3:45 PM - Make up core barrel & start back in hole for 

4:40 
5:15 
6:20 
7:05 
7:30 
8:10 

second run 
PM - Tripping in the hole 
PM - Coring 2nd run 14' - Depth 830' 
PM - Come out of the hole, lay down core barrel 
PM - Push out core 
PM - Secure rig for day, leave location 
PM - WSQP @ 2 to Carlsbad 

September 10, 1994 

WQSP # 2 

7:00 AM -
7:40 AM -
7:55 AM -

8:40 AM -

9:00 AM -

10:00 AM -
10:35 AM -
11:35 AM -
12:35 PM -

1:30 PM -

7:40 AM -
7:55 AM -
8:40 AM -

Carlsbad to WQSP # 2 
Service rig 
Trip in the 
55' Of fill 

hole for 3rd core run, had 
in, plug bit 

9:00 AM - Come out of hole 150' & try to unload 
hole 

.9:10 AM - Run 2 jts. back in well and unload hole. 

10:35 
11: 35 
12:35 

1:30 

Possible bridge @ 55' off bottom, back to 
bottom @ 10:00 AM 

AM - coring 3rd run, cut 16' 
AM - coming out of the hole w/3rd core 
PM - Lay down core barrel and pump out 
PM - Break down to,ol joints on core barrel & 

load on trailer 
2:00 PM - Shut down rig and secure rig for week end 



• 

WEST TEXAS WATER WELL SERVICE 

September 12, 1994 

WQSP # 2 

5:45 AM - 7:35 AM - Odessa to WIPP WQSP # 2 
7:35 AM - 9:00 AM - Line pits for brine water 
9:00 AM - 10:10 AM - Trip pipe in hole 

10:10 AM - 11:00 AM - Mix 30 sacks SW gel to sweep hole with 
and remove cuttings 

11:00 AM - 11:45 AM - Circulate and condition 
11:45 AM - 1:05 PM - Ream 8 1/2 11 core hole to 9 7/8" 

1:05 PM - 3:55 PM - TD 846' circulating 
3:55 PM - 4:40 PM - Trip out of hole 
4:40 PM - 4:55 PM - Rig up to log well 
4:45 PM - 6:45 PM - Log hole 

September 21, 1994 

WOSP # 1 &- 2 

6:10 AM -
6:40 AM -
6:55 AM -
8:00 AM -

10:10 AM -

11:30 AM -
12:00 PM -
1:30 PM -
2:10 PM -
3:00 PM -
3:30 PM -
3:00 PM -
4:30 PM -

6:40 AM - Carlsbad to WQSP # 1 
6:55 AM - Service rig 
s:oo AM - Clean up location & rig down 

10:10 AM - Replace cable on blocks 
11:30 AM - Picked up well casing for WQSP # 2 and 

filled pits at WQSP # 2 
12:00 PM - Rigged up drilling rig on WQSP # 2 
1:30 PM - Trip in the hole and tag fill in 
2:10 PM - Mix mud to circulate down hole 
3:00 PM - Clean out bottom of hole 
3:30 PM - Circulate 
4:00 PM - Trip out of hole 200' and shut down rig 
4:30 PM - Spot surface hole on WQSP #'s 5 & 6 
5:00 PM - Back to Carlsbad 



WEST TEXAS WATER WELL SERVICE 

September 22, 1994 

WOSP # 2 

6:00 AM -
6:35 AM 
6:45 AM -
7:05 AM -
7:30 AM -
8:30 AM -
9:10 AM -

10:20 AM -

12:35 PM -
1:00 PM -
3:00 PM -

4:00 PM -
5:30 PM 

September 

WOSP #'s 2 

6:00 AM -
6:40 AM -
8:15 AM -

12:00 PM -

6:35 
6:45 
7:05 
7:30 
8:30 
9:10 

10:20 
12:35 

AM -
AM -
AM -
AM -
AM -
AM -
AM -
PM -

Carlsbad to WQSP # 2 
Check fluid level in equipment 
Trip pipe in hole to check TD 
Circulate 
Trip pipe out of hole 
Water meter locked up - waiting on key 
Run 2" trimmie line 
Run 5" fiberglass casing, screen, & 
centralizers 

1:00 PM - Rig up gravel hopper to gravel pack well 
3: 00 PM - Gravel pack we:ll 
4:00 PM - Mix bentonite slurry and spot above gravel 

for seal 
5:30 PM - Pump cement grout to surface 
6:00 PM - Pull trimmie pipe, wash up and secure rig 

for the day 

23, 1994 

' 6 

6:40 AM 
8:15 AM 

12:00 PM 

- Carlsbad to WIQSP # 2 
- Rigged down o:n WQSP # 2, cleaned up 

location & moved to WQSP # 6 
- Rigged up on WQSP # 6, lined pit, put 

rotating head on, and shut down for 
weekend 

.2: 00 PM - WQSP # 6 to Odessa 

September 26, 1994 

WOSP # 2 

a: 45 AM - 12: 15 PM - Bail & devel<::>p well - water level @ start 
of day - 351' 

12:15 PM - 12:45 PM - Water level recovered from bail down point 
of 500' back to 400' 

12:45 PM - 3:45 PM - Continued bailing to develop well - water 
level @ end ,of day - 400' 

3:45 PM - 4:00 PM - Shut down unit & secured for day 



WEST TEXAS WATER WELL SERVICE 

September 27, 1994 

WOSP # 2 

8:00 AM - 8:30 AM - Ran bailer - water level @ 400' TD 849' from 
top of casing 

8:30 AM - 10:30 AM - Make splice on pump and ran 3 HP 230V 3 Ph 
10 GPM pump in hole, start pumping @ 13 GPM 

10:30 AM - 2:30 PM - Pump well to develop - avg. 10.33 gpm over 
4 hours 

2:30 PM - 4:00 PM - Pull pump from well 
4:00 PM - 5:00 PM WQSP # 6 



WQSP #2 
GEOPHYSICA:L LOGS 



DOE/WIPP 97-2220a 

Geophysical Log from DOE/WIPP 95-2154 has not been copied 
for inclusion in this report. This page is 

intentionally left blank. 



WQSP#3 



WQSP#2 
0 ·r4r1 'SI . lo o r _ 

142 I FWL. 

Section 16. T22S. R31E 

16 

WOSP#3 
96' FSL 
2162 I FEL 

Location of WQSP #3 



Location: 

Elevation: 
(Top of Casing) 

Cuttings Description: 

Drilling Contractor: 

WQSP#3 
Condensed Well Summary 

Section 16, T22S, R31E 
96 ft from the south line:: 
2162 ft from the east line 

3480.3 ft above mean sc~a level 

M.L. Martin 

West Texas Water WeU Service 
3432 W. University, Odessa, Texas 79764 
(915) 381-2687phone1(915) 381-7853 fax 

Drilling Record Date:: October 20 to 26, 1994 
Bottom of hole: 880 ft below land surface 
Cored interval: 833 to 879 ft 

Cuttings: every 20 ft 

WQSP #~~ 
Stratigraphic Summary 

Stratigraphic Unit Depth Interval Natural 
Gamma Log (feet) 

Surficial Deposits/Santa Rosa 0-156 

Dewey Lake Redbeds 156-669 

Rustler Formation 669-881 partial 

• Forty Nmer Member 669-727 

• Magenta Member 727-749 

• Tamarisk Member 749-848 

• Culebra Member 848-871 -
• Partial lower unnamed 871-881 partial 

member -
Maximum Recorded Depth 881 

Core 
Description 

833-844 partial 

844-870 

870-879 partial 



WQSP#3 
CUTTINGS DESCRIPTION 



Date Time Sample 
Number 

10/03/94 1045 l "" 

1120 r 
10/20/94 0825 3 

0840 4 

0903 5 

0922 6 

0937 7 

0945 8 

1005 9 

1020 10 

1033 11 

1055 12 

1117 13 

1147 14 

1242 15 

1255 16 

1336 17 

1414 18 

1445 19 

1515 20 

10/21/94 0730 21 

0805 22 

0839 23 

0855 24 

* 

WQSP #:~ 
Cuttings Descriiption * 

Depth Description 
(feet) 

5 Caliche 

25 Surticial deposits 

45 Sandstone 

65 Sandstone -
85 Sandstone -
105 Sandstone -
125 Mudstone 

145 Siltstone 

165 Siltstone and mudstone 

185 Sandstone with minor carbonate 

205 Mudstone interbedded with siltstone 

225 Sandstone and siltstone 

245 Sandstone 

265 Mudstone, sandstone, and minor gypsum -
285 Gypsiferous mudstom: 

305 Sandstone, carbonate, and fibrous gypsum 

325 Mudstone interbedded with siltstone, green reduction spots, fibrous 
gypsum 

345 Sandstone with carbOJnate 

365 Sandstone, siltstone interbedded with muclstone, fibrous gypsum 

385 Sandstone, mud.stone, siltstone, and fibrous gypsum 

405 Mudstone and sandstone, limited sample, slightly damp 

425 Sandstone, minor gypsum and mudstone, mud balls 

445 Sandstone with minor gypsum 

465 Siltstone and fibrous gypsum filled fractures in the sandstone 

** 
Cuttings description is for stratigraphic control not geologic description. 
Auger drilling. 



WQSP#3 
Cuttings Description (Continued) * 

Date Time Sample Depth Description 
Number (feet) 

0915 2S 48S Sandstone. trace carbonate and gypsum 

093S 26 sos Mudstone, selenite gypsum and siltstone interbedded with mudstone 

10/21/94 09S2 27 52S Mudstone and selenite 

1007 28 54S Gypsiferous sand. sandstone. and selenite 

1021 29 565 Sandstone and mudstone with green reduction spots. trace gypsum. 

1034 30 S8S Gypsiferous mudstone with green reduction spots, trace selenite 

1048 31 60S Mudstone. sandstone. and fibrous gypsum 

1110 32 625 Siltstone. sandstone. and selenite 

1120 33 64S Siltstone.sandstone.andgypswn 

1142 34 66S Siltstone and sandstone 

10/24/94 1031 35 70S Anhydrite. mudstone. and selenite 

1113 36 72S Anhydrite with minor gypsum and mudstone 

1120 37 74S Anhydrite. minor selenite, trace mudstone 

1210 38 765 Anhydrite. minor selenite. trace claystone 

12SS 39 78S Anhydrite, trace claystone 

1335 40 805 Anhydrite, limited sample 

1350 41 82S Anhydrite 

* 
** 

Cuttings description is for stratigraphic control not geologic description. 
Auger drilling. 



WQSP#3 
· CULEBRA CORE DESCRIPTION 



PAGE._1.....__ WIPP CORE-LOG INVENTORY 
OF 4 

BOREHOLE: ___ w~a=S:.:...P#~3=------ DIA.: _____ 4'_' ----

LOCATION: ___ ...... N:..LW.:..1.:.:.14...:.....:..:N=E'-"'1/~4_,.S=e=ct=io::.:..n.:...1.:..:6:...I ..... 2=2=S ...... R=3._.1....,E.__ ___ _ 

ORIENTATION: __ v.e=:.rt~ica~l-=D~OW;:;.:.nu.-___________ _ 

COORDINATES: __ .....::.96~'~F~S~L----~2~1~6-2' ...... F~E=L ________ _ 

ELEVATION: __ ____,34-...=8=0.=3~fe=e=t=am:..:..=sl ____________ _ 

DRILL METHOD(S): -..:..:.Ai:.:..r.:..R=ot=a~ry"--------------

R G F 
R 

Tme/ u Depth % e A 

date N feet 
c 

0 T DESCRIPTION 
u 
R 
e 

~1~z.o 

INTERA

FORM 140C 

LOG BY: _ _.....JB..,.D...___ .•.... ,~ 

DATE: 10/25/94"' 
DRILL DA TE: 10/25/94 

DRILLER: Ronnie Keith 

DRILL: Gardner Denver 1500 

DRILL CO.: westTexaswater 
Well Service 

REMARKS 

10/25 1 
09:35 

~:--+--+---r·x33.0 - 844.0 ft: light to dark gray mottled Tamarisk Member of 
anhydrite with wavy (1-3 mm) gypsum Rustler Formation 
laminae. Gypsum filled fracture 0.5 cm wide 
from 841.2 - 844.0 ft with minor displacement. 

1~8.D 

tft .() 



PAGE~2.....__ 
OF 4 

WIPP CORE-LOG INVENTORY INTERA 

FORM 1400 

BOREHOLE: _____ w __ a-=-=s..._P# ..... 3 _______ DIA.: __ __....4'_' ---- LOG BY: -~JB=D...._ __ _ 

LOCATION: ___ ...:..N~W~1/...:..4..:..N=E~1~/4~S=e=ci=i=on:...:......:...16:....:..T=22=S~R=3~1~E=------ DA TE: 10/25/94 
DRILL DA TE: 10/25/94 

ORIENTATION: __ V ..... e=rt~ica=l-=D=ow=...:.n _______ , _____ _ 

COORDINATES: _ _.:::.;96~'..:..F.:::S~L ___ 2...:.1=62=-'...:..F-=E=L'----------- DRILLER: _ _.R ..... o ..... n .... n ..... ie ...... K ...... e .... it .... h _ 

ELEVATION: __ ---:3~4~8~0~.3~fe~e=t~a~m=s~I -------·------ DRILL: Gardner Denver 1500 

DRILL METHOD(S): ......,_,A,,,_ir..:..R=o=ta...,rv.__ _____________ _ DRILL CO.: WestTexaswater 

R G 
Time/ u Depth % e 
date N feet 0 

10/25 1 

~ 

F 
R ... 
c 
T 
u 
~ 

E 

6f 

OESC:RIPTION 

844.0 - 855.6 ft: light olive gray 
microcrystalline dolomite. Upper 0.2 ft red
gray dolomite with small (1-2 mm) elongate 
gypsum filled vugs grading to gray dolomite. 
Wavy discontinuous clay filled fractures ( 0. 5 -
1 mm). Vugs increas(~ in size, variety, and 
intensity with depth bc~oming large (up to 2 
cm), gypsum filled, small (1 - 2 mm), and 
open. 853 - 855.6 ft: vugs decrease in 
intensity, are mainly large and some gypsum 
filled. Few thin, wavy discontinuous gypsum 
filled fractures. 853.9 - 854.5 ft: broken, 
rubbly, silty interval. 

Well Seryice 

REMARKS 

Culebra Member of 
Rustler Formation 



PAGE_3 __ _ 
OF 4 

WIPP CORE-LOG INVENTORY INTERA 

FORM 140C 

BOREHOLE; ___ w .......... a...,S=P#.-:..;:;3.._ ____ DIA: __ _..4_" ___ _ LOG BY: _ ___...J .... BD~--"".,_ 

LOCATION: ___ ~N~W--..:.:1/~4~N=E-1~/4......:S=eci==io=n~1~6~T~2-2~S~R=3~1-E.__ ___ __ DA TE: 10/25/94"' .. 
DRILL DA TE: 10/25/94 

ORIENTATION: __ V.:..;e=rt..>:.ica=l-=D=o=w=n ____________ _ 

COORDINATES: _____ 96.._' ..... F-=S=L __ ....,2 ...... 16_..2-..' .._FE .... L ________ _ DRILLER: Ronnie Keith 

ELEVATION: ___ ~3~4~8~0~.3~f=ee=t~a=m~s~I--------------- DRILL; Gardner Denver 1500 

DRILL METHOD(S): ........ A..._ir._R=o=ta"-'rv ______________ _ DRILL CO.: West Texas Water 
Wet! Service 

R 
Time/ u 
date N 

10/25 1 
10:40 

13:40 

Depth 
feet 

G 
% e 

0 

F 
R .. 
c 
T 
u 
It 
E 

DESCRIPTION 

855.6 - 861.3 ft: light olive gray 
microcrystalline dolomite interbedded with 
brown/tan silty dolomite (laminated) with 
moderate open vugs some gypsum filled. 
Moderate gypsum filled fractures with minor 

t;P displacement. Base of unit is transition to 
extremely vuggy non-silty dolomite. 

REMARKS 

Culebra Member of 
Rustler Formation 

861.3 - 864.0 ft: extremelyvuggy light olive 1' core loss 
gray microcrystalline dolomite. 2-3 mm open 
vugs, some ~ 2 cm, minor gypsum filled vugs. 
Rare thin horizontal gypsum filled fractures. 

~F1-------------------------------t-------------
864.0 - 870.4 ft: same dolomite as above, l' core loss 
majority of vugs gypsum filled. Vugs increase 
in size and decrease in frequency with depth 
becoming rare to nonexistent at base of unit. 
Large, opaque, gypsum-filled inclusions from 
867-870.4 ft. 
(continued on next page) 



II PAGE 4 WIPP CORE-LOG INVENTORY 

::REH:LE: ---:W~Q~S:...P#~3~---- DIA.: 4" 

INTERA 

FORM 1400 

LOG BY: ----=Ji:.!181:..!10::__ __ _ 

LOCATION: ---...:.N~W~1 /:...l4[....!N..:..=E=-1:.:..14~S=e=ct=io:.:..n._1.:...::6._T.:..:2=2""'S._R,_..3;:;..1.:. .. E ____ _ DATE: 10/25/94 
DRILL DATE: 10/25/94 

ORIENTATION: --~V=ert~i--=ca:=.:l~D"-l:o:u.w:.:..n..__ ____________ _ 

COORDINATES:_~96~'~F~S~L __ ~2~1=62~·~F=E=L _________ _ DRILLER: _ __..R=on:.:.:n..:.:.ie;::;..:..;K=e=ith:..:--

ELEVATION: ___ 3~4~8~0~.3~f~e~et~a~m.:.i.=:sl,__ ___________ _ DRILL: Gardner Denver 1500 

DRILL METHOD(S): --'-lAL!..ir...1...R~o~ta=.:...rvi---------------- DRILL CO.: West Texas Water 
Well Service 

R G 
Time/ u Depth % e 
date N feet 0 

1/11·0 
10/25 
14:40 

-(f!).o -

F 
R .. 
c 
T 
u 
R 
e 

DESCRIPTION REMARKS 

Wavy, discontinuous, vertical gypsum-filled Culebra Member of 
fractures (1-2 mm) contact between Culebra Rustler Formation 
and underlying unnam1ed member is sharp. -1 
ft of core loss. 

870.4 - 873.0 ft: upper 0.9 ft black plastic clay Unnamed member of 
with minor gypsum stringers grading to dark Rustler Formation 
red/brown clay with minor red-pink/gray 
anhydrite beds. 

873.0 - 877.4 ft: red/light brown mud-clay 
with frequent light-gra~y/pink anhydrite beds 
and high angle veins aitid stringers. Anhydrite 
decreases in frequency with depth. Rare light 
gray clay inclusions. Base of unit contains 
subrounded anhydrite pebbles (0.25 - I cm) 
and thin ( 5 - 6 mm) anhydrite beds. 

877.4 - 879.0 ft: dark-light gray 
microcrystalline anhydrite with thin (2-4 mm) 
wavy gypsum laminae. 



WQSP#3 
HOLE HISTORY 



WIPP Project 
WQSP#3 
Eddy Countv, New Mexico 

October 20-26, 1994 

GROUND L!:V!:L 

880' 

z.s• 

l_ 

24.2' 

1 

WEST TEXAS WATER WELL SERVICE 
RIG#lS 

2.5 FT EXTENSION wmiLOCKABLE CAP TO 
PROTECT WEU. CASING 

10.75 X 0.375 WAf.J.. SURFACE CASING 
CEMENTED IN A 15• HOLE 

2 E' T 

-· 

s· O.D. X 0.280 W All. BLANK FIBERGLASS CASING 

CEMENT SLURRY MIX FROM 796 FT TO 1 FT 
1 FT BELOW SURFACE 
SL.URRY IS 7 GAf.J..ONS WATER TO I CUFT 
PORTI.AND-ASTM ClSl0-92 

BENTONITE SEAL FROM 827 TO 797 FT 

SAND PACK FROM 830 TO 827 FT 

8'16 BRADY GRAVEL FROM 880 TO 830 FT 

25 FT OF s• O.D. FIBERGLASS 0.020 SLOT SCREEN 

CENTRALIZERS LOCATED AT BOTTOM OF SCREEN, 
TOP OF SCREEN, AND AT 60 FT INTERVALS TO 
SURFACE 

10• OF BLANK s• O.D. CASING 

• 



WEST TEXAS WATER WELL SERVICE 

October 20, 1994 

WQSP # 3 

6:00 AM - 6:35 AM - Carlsbad to WQSP # 3 
6:35 AM - 6:45 AM - Check fluid levels 
6:45 AM - 7:50 AM - Finish rigging up and line pits 
7:50 AM - 12:00 PM - Started drilling 9 7/8" hole from 25 I • 

10.75" .375W surface in place 
12:00 PM - 12:30 PM - Work on air compressor 
12: 30 PM - 3:30 PM - continued drilling 
3:30 PM - 4:15 PM - Pulled 60' of drill pipe, service air 

filters on rig 
4:15 PM - 5:15 PM - Secure rig & go to Carlsbad 

October 21, 1994 

WOSP # 3 

5:50 AM -
6:30 AM -
6:45 AM -
7:10 AM -

12: 30 PM -
12: 45 PM -
3:00 PM -

6:30 AM - Carlsbad to WQSP # 3 
6:45 AM - Check fluid levels 
7:10 AM - Work on air compressor 

12:30 PM Drilling 9 7/8" from 400' on air 
12:45 PM - Trip out 200' of drill pipe 

3:00 PM - Replace cable on blocks 
5:00 PM - Carlsbad to Odessa 

October 24, 1994 

WOSP # 3 

6:00 AM -
8:40 AM -
8:50 AM -
9:30 AM -

2:00 PM -
2:30 PM -

3:30 PM -
4:45 PM -

8:40 AM - Odessa to WQSP # 3 (had flat in route) 
8:50 AM - Check fluid levels 
9:30 AM - Trip pipe in the hole 
2:00 PM - Drill 9 7/8" hole from 680' to 833' on 

mist pump 
2:30 PM - Clean out hole 
3:30 PM - Trip drill pipe and collars out of hole, 

prepare to core 
4:45 PM - Get load of water, secure rig 
5:30 PM - WQSP # 3 to Carlsbad 

• 



WEST TEXAS WATER WELL SERVICE 

October 25, 1994 

WQSP # 3 

6:00 
6:30 
6:40 
7:10 
8:10 
9:20 

AM -
AM -
AM -
AM -
AM -
AM -

6:30 
6:40 
7:10 
8:10 
9:20 

10:40 

AM - Carlsbad to WQSP # 3 
AM - Check fluid levels 
AM - Wait on Weatherford 
AM - Rig up core tools 
AM - Trip in hole for 1st core run 
AM - Coring from 833' - 864', top of Culebra 

@ 844' 
10:40 AM - 10:50 AM -
10:50 AM - 11:50 AM -
11:50 AM - 12:30 PM -

Clean out hole 
Trip out of the hole 
Breakout core barrel and lay down inner 
barrel 

12:30 
1:00 
2:00 
2:30 
2:40 

PM -
PM -
PM -
PM -
PM -

3:45 PM -
4:30 PM -

1:00 
2:00 
2:30 
2:40 
3:45 

PM - Pick up inner barrel & go back in hole 
PM - Tripping in hole 
PM - coring from 844' - 859' 
PM - Clean out hole 
PM - Tripping out of the hole, pull inner barrel 

& lay out on ground 
4:30 PM - Pump out corE~, load core tools & secure rig 
5:15 PM - WQSP # 3 to Carlsbad 

October 26, 1994 

WQSP # 3 

6:00 AM -
6:40 AM -
6:55 AM -
8:35 AM -

10:30 AM -
11:00 AM -
12:05 PM -

2:30 PM -
5:00 PM -

6:40 AM - Carlsbad to WQSP # 3 
6:55 AM - Check fluid levels 
8:35 AM - Trip pipe in the hole 

10: 30 AM - Ream hole frc::>m 8 1/2" to 9 7 /8" to 
receive logging tools - hole reamed from 
833' - 880' 

11:00 AM - Clean out hole with foaming agents 
12:05 PM - Trip out of the hole 

2:30 PM - Wait on logging unit 
5:00 PM - Run logs 
5:35 PM - WQSP # 3 to Carlsbad 



WEST TEXAS WATER WELL SERVICE 

October 27, 1994 

WQSP # 3 

6:00 AM -
6:40 AM -
6:50 AM -

7:35 AM -
8:40 AM -

9:45 AM -
10:35 AM -
11:15 AM -
12:00 PM -

12:15 PM -
2:10 PM -
2:45 PM -

3:45 PM -

4:15 PM -
4:40 PM -
5:20 PM -
6:10 PM -
6:20 PM -

6:40 AM - Carlsbad to WQSP # 3 
6:50 AM - Check fluid levels 
7:35 AM - Run bailer to check if hole is open, had 

40' of fill 
8:40 AM - Trip pipe in the hole 
9:45 AM - Clean out hole, hit bridge at 840'. Hole 

was bridged over from 840' - 860', open 
from 860' - 880' 

10:35 AM - Trip out of the hole 
11:15 AM - Prepare to run 2" trimmie line 
12:00 PM - Run 2" trimmie line 
12:15 PM - Prepare to run fiberglass screen & casing -

29 jts blank, 1 - 10' blank bottom, l jt 
screen 

2:10 PM - Running casing 
2:45 PM - Rig up to gravel pack (work on mud pump) 
3:45 PM - Gravel packing well with 8/16 Brady gravel 

from 880' 
4:15 PM - Mix bentonite slurry for plug above gravel 

pack 
4:40 PM - Rig up to cement (wait on truck) 
5:20 PM - Cementing from 800' 
6:10 PM - Pull 2: trimmie line 
6:20 PM - Secure rig 
7:00 PM - WQSP # 3 to Carlsbad 

October 31, 1994 

WOSP # 3 

Unit # 2 

7:55 AM - 9:10 AM - Arrive on location, pour 4 gallons of bleach 
into well, check & service unit, rig up & 
prepare to bail well, surge well with 
bailer to allow solution to work through 
screened interval 

9:10 AM -
12:25 PM -

1:25 PM -
3:10 PM -
3:30 PM -
3:55 PM -
4:00 PM -

12:25 

1:25 
3:10 

PM - Start bailing, water level@ 448', TD from 
top of casing 803'. Made 20 trips 

PM - Made 10 more trips with bailer 
PM - Run test pump in well, pump set on 1" pipe 

@ 866' 
- Start pump - 7.5 GPM 
- Pumping 6.2 gpm 
- Well pumped off, shut down for the day 
- Left location 



WEST TEXAS WATElt WELL SERVICE 

November 1, 1994 

WQSP # 3 

Unit # 2 

6:40 AM -
7:00 AM -
8:40 AM -

9:20 AM -
9:25 AM -
9:35 AM -
9:55 AM -

10:15 AM -
10:30 AM -
10:45 AM -
11:00 AM -
11:15 AM -
11:30 AM -
11:45 AM -
12:00 PM -
12:05 PM -

1:30 PM -
2:55 PM -
4:10 PM -
4:35 PM -

7:00 AM - Arrive on loc:ation, check unit 
8:40 AM - Start surgingr well, pumping 9 GPM 

Start continuous test w/2 GPM choke in 
line, 65# backpressure 

- Change to 3 GPM choke, 40# backpressure 
- Pumped off wedl, change back to 2 GPM choke 
- 1.2 GPM @ 60# backpressure 

.75 GPM @ 60# backpressure 

.8 GPM @ 60# backpressure 

.8 GPM @ 60# backpressure 
• 8 GPM @ 60~~ backpressure 
.8 GPM @ 60# backpressure 
.8 GPM @ 60# backpressure 
• 8 GPM @ 601' backpressure 
.8 GPM @ 60# backpressure 
• 8 GPM @ 60;' backpressure - shut down test 

1:30 PM - Rig up, pull pump 
2:55 PM - Set up to log 
4:10 PM - Finish logging and wait on cement truck 
4:35 PM - Cement from 147' to surface 
4:45 PM - Clean up & leave location 

• 



WQSP #3 
GEOPHYSICAL LOGS 

• 



DOE/WIPP 97-2220a 

Geophysical Log from DOE/WIPP 95-2154 has not been copied 
for inclusion in this report. This page is 

intentionally left blank. 



DOE/WIPP 97-2220a 

Geophysical Log from DOE/WIPP 95-2154 has not been copied 
for inclusion in this report. This page is 

intentionally left blank. 



WQSP#4 



Section 23. T22S, R31E 

28 
WQSP#4 

0 1632 I FSL 
2136' FEL 

Location of WQSP #4 



Location: 

Elevation: 
(Top of Casing) 

Cuttings Description: 

Drilling Contractor: 

WQSP#4 
Condensed Well Summary 

Section 28, T22S, R31E 
1632 ft from the south line 
2136 ft from the east line 

3433.0 ft above mean :sea level 

M.L. Martin 

West Texas Water We:ll Service 
3432 W. University, Odessa, Texas 79764 
(915) 381-2687 phone: (915) 381-7853 fax 

Drilling Record: Date: October 5 to 7, 1994 
Bottom of hole: 800 ft below land surface 
Cored interval: 740 to 798 ft 

Cuttings: every 20 ft 

WQSP#4 
Stratigraphic Summary 

Stratigraphic Unit Depth Interval Natural 
Gamma Log (feet) -

Surficial Deposits/Santa Rosa 0-78 

Dewey Lake Redbeds 78-588 

Rustler Formation 588-802 partial 

• Forty Niner Member 588-652 

• Magenta Member 652-672 

• Tamarisk Member 672-770 

• Culebra Member 770-790 

• Partial lower unnamed 790-802 partial 
member 

Maximum Recorded Depth 802 

Core 
Description 

740-765.6 partial 

765.6-790.8 

790.8-798 partial 



• 

WQSP#4 
CUTTINGS DESCRIPTION 



Date Time Sample 
Number 

10/03/94 0930 i-

0955 2-

10/05/94 0820 1 

0834 2 

0903 3 

0923 4 

0939 5 

1003 6 

1025 7 

1043 8 

1104 9 

1130 10 

1157 11 

1225 12 

1258 13 

1327 14 

1402 15 

1432 16 

1451 17 

1510 18 

1538 19 

1547 20 

10/06/64 0735 21 

0804 22 

* 

WQSP#4 
Cuttings Description* 

Depth Description 
(feet) 

5 Caliche 

25 Surficial deposits 

45 Siltstone. mudstone. ~md clay 

65 Sandstone, siltstone. mudstone, ~mud 

85 Siltstone ~ mudstone 

105 Mudstone and siltstone 

125 Mudstone and Siltsto!ne 

145 S~ne ~ mudstone 

165 Siltstone, mudstone, 1race gypsum 

185 Siltstone and sandstone 

205 Mudstone, tracelibrous gypsmn and sandstone 

225 S~ne and :fibrous gypsum 

245 Siltstone ~sandstone with green reduction spots, fibrous gypsum 

265 S~ne with greeiit reduction spots. minor carbonate 

285 Siltstone. sandstone. trace gypsum -
305 Siltstone. sandstone, trace gypsum 

325 Siltstone and sandstone 

345 Mudstone ~sandstone with green reduction spots 

365 Mudstone and sandstone with green reduction spots, minor carbonate, 
and trace gypsum 

385 Silt and sandstone wiith green reduction spots, minor fibrous gypsum 

405 Sandstone. mudstone:, minor gypsum. and silt. damp 

425 Silt with gypsum. mudstone, and sandstone 

445 Silt. sand, and gypsum 

465 Silt and sandstone with gypsum filled fractures 

** 
Cuttings description is for stratigraphic control not geologic description. 
Auger drilling. 



WQSP#4 
Cuttings Description (Continued) • 

Date Time Sample Depth Description 
Number (feet) 

0821 23 48S Silt with gypsum, sandstone with green reduction spots, damp 

08SO 24 sos Mudstone, silt. and gypsum 

10/06/94 0910 2S S25 Mudstone with selenite 

* 
** 

0922 26 545 Sandstone with green reduction spots, selenite and fibrous gypsum 

0945 27 565 Mudstone, trace selenite 

1001 28 585 Sandy mudstone with green reduction spots, selenite 

104S 29 60S Anhydrite 

1114 30 625 Sandy gypsiferous siltstone, damp 

1136 31 645 Anhydrite 

1225 32 66S Anhydrite, claystone, trace dolomite 

1310 33 685 Anhydrite, claystone, minor dolomite, trace gypsum 

1350 34 705 Anhydrite, gypsum, claystone, trace dolomite 

1445 35 725 Anhydrite, gypsum, and clay 

1Sl5- 36 740 Anhydrite, selenite, and clay 

Cuttings description is for stratigraphic control not geologic description. 
Auger d1illing. 



WQSP#4 
CULEBRA CORE :DESCRIPTION 



PAGE_1...___ 
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WIPP CORE-LOG INVENTORY INTERA.. 

FORM 140C 

BOREHOLE: ___ w~a..:::S:.:..P#4.::....:..---- DIA.: __ ___.._4" ___ _ LOG BY: _ ___.JB=D--·"·'"-" 

LOCATION: ___ ~N~E~1~/4~S~E-1~/4~S=eci=1=·o~n=2=8~T=22_S~R=3~1E=----~ DA TE: 1 O/OZ/94"*'"w 
DRILL DATE: 10/07 /94 

ORIENTATION: __ V.._e=rt~ica==:-1.::D=own...._.. ___________ _ 

COORDINATES: _ __,_16 .... 3::2....,1F_,S....,L __ __....2 ..... 1...,3 .... 5 ...... F-=E..,.L ________ _ DRILLER: Ronnie Keith 

ELEVATION: __ __,34:..=.33=·=0~fe=e=t=a~m=s~I ------------------ DRILL: Gardner Denver 1500 

DRILL METHOD(S): Air Rotarv 

R G F 
R 

Time/ u DeJJth 'l(, e " 
date N feet 

c 
0 T 

u 
R 

:;./()· E 

Iv/or ~b tfj.J() -~o • 
~ :;.fZ..a J 

,s . 
• 

:;.#-.D ~ 

-· # 

-
~-0 

DRILL CO.: WestTexasWater 
Well Service 

DESCRIPTION REMARKS 

740.47 - 746.0 ft: red-brown muddy clay with Tamarisk Member oi 
angular anhydrite clasts (~ 0.25 cm), isolated Rustler Formation 
gypsum crystals (- 4-5 mm), and light gray 
clay inclusions. Some rare fibrous gypsum 
fragments (- 0.25 cm) . 

746.0 - 765.4 ft: light-dark gray mottled 
microcrystalline anhydrite with thin (-1 mm) 
wavy gypsum laminae grading to coarsely 
crystalline light-dark gray mottled anhydrite at 
749.0 ft. Anhydrite is coarsely crystalline from 
749.0 - 752.3 ft. (continued on next page) 



WIPP CORE-LOG INVENTORY 

I 
PAGE 2 
OF_.-..5'---

BOREHOLE: ______ w:..:.a ....... s._P#4...-.. ____ DIA.: 4" 

LOCATION: _____ ~N=E~1~/4~S=E..._1~/4..:....;::;S=eci===io~n~2=B~T~2=2=S~R=3~1~E=----------------~ 

ORIENTATION: ___ V~e=rt=ica=:..1-=D=ow=n...__ ___________________ _ 

COORDINATES: _ ___..1=63=2._.'F~S=L=--__,2..._1....,3=6....:.'F~E ... L.___ ______________ _ 

ELEVATION: ___ ~3~4=3=3.=0~re=e=t=a=m=s~I ___________________ ___ 

. DRILL METHOD(S): __,_,A...._ir ..... R=o=ta ..... rv~--------------------------------------------

R 
Time/ u Depth % 
date N feet 

G 
e 
0 

F 
II 
A 
c 
T 
u 
II 

DESCRIPTION 

INTERA 

FORM 1400 

LOG BY: _ ___....JB...,O=-----

DA TE: 10/07/94 
DRILL DATE: 10/07/94 

DRILLER: _ __,R...,o=n...,_,n=ie:...:.K_...e=it..,_h _ 

DRILL: Gardner Denver 1500 

DRILL CO.: West Texas Water 
Well Service 

REMARKS 

,...,._0__. ......... :;.sz.o ~.--..... ---£-...+------------------------------~-----------------fl 
/I) iJf- I -- .., I 

..i Dark band of gray microcrystalline anhydrite Tamarisk Member of 
~ ~ ~ with thin lenses of gypsum, some fibrous from Rustler Formation 
: 752.3 - 753.0 ft. Dark brown clay seam (-
,_. 0.10 ft thick) interbedded at 752.5 ft. 
: :ts"f () , Remainder of unit light with dark gray mottled 

~ l ~ OOcr~ ~te. 

~~.o ~ 
: :i 
::;g." ~ .. -----. --.. . 
-~tJ.o. - . - . - -.. -.. -- -- -- -- -·*t.o · - -- -- -- -- -- -- . 

•t= 

:.~o:. 

~ ~ 
~ ~ 

. 



PAGE ...... 3..___ WIPP CORE-LOG INVENTORY INTERA 
OF 5 

FORM 140C 

BOREHOLE: __ __,W:...:.o=Q=S"'-P#4~---- DIA.: ___ 4..._" ___ _ LOG BY: _ _....J_.BD...__,,,,,,~ 

LOCATION: ____ ~N~E~1~/4~S~E-1~/4~S~eci~1~·o~n.2~8~T-22_s~R=3~1E._ ____ ___ DA TE: 10/07 /94""*'" 
DRILL DATE: 10/07/94 

ORIENTATION: __ V....,e=rt=ica==-1 =D..,.,own ... .:..:..--------------

COORDINATES: _ __,_16=3-2._.'F_.S....,L,.___.2=-=1-36;::;..'~F-E ..... L ________ _ DRILLER: Ronnie Keith 

ELEVATION: ___ ___,34........,.3=3.=0~fe=e=t~a~m=s~I -------------- DRILL: Gardner Denver 1500 

DRILL METHOD(S): ......._.A:.-1.ir..:..;R=ot=a::..orv'"----------------- DRILL CO.: WestTexasWate! 

Time/ 
date 

R 
U Depth 
N feet 

G 
e 
0 

F 
R 
A 
c 
T 
u 
II 

Well Service 

DESCRIPTION REMARKS 

1i----~-a·':ffrf,C ..._..,.. __ +-e-+--------------------------------+--------------
t0/7f -i 
/{.'00 

~~~~~---=-----:------------~ ~....,..-f 765.4 - 765.6 ft: gray-brown clay. 

765.6 - 771.5 ft: upper 0.5 ft red-gray 
microcrystalline dolomit~ laminated with 
numerous open vugs ( < 1 - 5 mm) grading to 
light olive gray dolomite. 766.1 - 767.1 ft: 
decrease in frequency of vugs, numerous thin 
( 1-2 mm) vertical gypsum filled fractures, 
gypsum vein (1-3 cm) from 766.6- 767.2 
isolated large open vugs. Remainder of unit 
very vuggy ( ~ 1 mm), highly fractured - some 
gypsum healed. 

IJ----+---HfJ·D ~-,,,.,-1 
lo/r 
13:~s-

-m·c 

771.47 - 775.47 ft: same dolomite as above. 
Upper foot is extremely vuggy (1-4 mm). 
Open vugs decrease in frequency with depth, 
increase in size and become gypsum filled. 
Gypsum vein (-4 cm), vertical, extends 4 ft. 

See Next Page 

Tamarisk Member oi 
Rustler Formation 

Culebra Member of 
Rustler Formation 

lower-2 ft brc a 
bagged 



JI 6~Ge ~ 
' . 80REHOLE: __ ___...W.:..:O"""S"""P#4......._. ____ DIA.: 4" 

WIPP CORE-LOG INVENTORY 

LOCATION:~--~N=E~1~/4~S=E-1~/4----=S=e=ci=io~n .... 2~8~T-2_2~S~R-3_..1~E. ____ ~ 

ORIENTATION: --~Ve:::.:rt~i.::c:ca~l-=D~o~wn~-------------

COORDINATES: _ _...1=63.,..2_'._ES=L--2=-1 ..... 3 ..... 6_..'F .... E ... L..._ ________ _ 

ELEVATION: __ _.3=-4=3=3....,.0'-'f=ee=t"""a...,m=s~I------·-----

DRILL METHOD(S): __._.A..._ir..._R..,.o=ta....,rv~--------------

R G F 
R 

Time/ u Depth cir, e .. 
date N feet 

c 
DESCRIPTION 0 T 

u 
It 

~-o .. 
E 

INTERA 

FORM 1400 

LOG BY: ---=JB=i:.aD"'-----

DATE: 10/07/94 
DRILL DATE: 10/07/94 

DRILLER: _....1Ru.:o=:.!.nwn1.1.:=ie:...1.K~e~it:U.h _ 

DRILL: Gardner Denver 1500 

DRILL CO.: West Texas Water 
Well Service 

REMARKS 

1°/ot 2. .Jf 775.47 - 784.8 ft: same dolomite as above, Culebra Member of 
~3 

::;;rr.oF 

'""II!:::===== 

highly fractured, clayey, with large ( 4 cm) 
lenticular, open vugs. Some fractures gypsum 
healed. 

f 

784.8 - 790.8 ft: same dolomite as above, 
thinly laminated horizontal clay lined fractures 

Cf decreasing in width toward base of unit, large 
gypsum filled irregular vugs ( 4-5 cm). 
(continued on next page) 

Rustler Formation 

broken and bagged 
(sample bags #1-5) 
top-bottom 

- 7' core loss 
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WIPP CORE-LOG INVENTORY INTERA 

FORM 140C 

BOREHOLE: ___ w~a .... s ..... P#4 .......... ____ DIA.: __ ._.:..4" ___ _ LOG BY: _.......,.J.-B_p __ _ 
.,,J!>,''lli~. 

LOCATION: ___ ~N=E~1~/4~S=E-1~/4..:..-=S=eci=i=o~n-2_8~T-22~S........_.R~31~E..__ ___ __ DATE: 10/07 /g..., ,,,. 
DRILL DATE: 10/07/94 

ORIENTATION: __ V.:..;e=rt-ica:o:::.:..1.-D=own~------------

COORDINATES: ---:.16=3...,2.,.'F....,S=L,.____.2 ..... 1"""'3 ..... 61~F ... E-.L ________ _ DRILLER: Ronnie Keith 

ELEVATION: ___ ---::34==3=3._0~fe=e=t~a=m=sl.__ __________ __ DRILL: Gardner Denver 1500 

DRILL METHOD(S): ~A::.i..ir.R~o~ta~rvL.-..------------- DRILL CO.: West Texas Wat.el 
WellSeJYice 

R G 
Tune/ u oe.,ui % e 
date N feet 0 

jo/7-
/S:'3o 

F 
II 
A 
c 
T 
u 
II 
E 

DESCRIPTION 

-2 - 4 cm band of intraformational 
conglomerate at very base of unit. Sharp 
contact between Culebra Member and 
unnamed member. 

790.8 - 795.6 ft: black, plastic clay with thin 
(1-2 mm) white gypsum stringers (vertical) and 
isolated lenticular gypsum inclusion. Black 
clay grades to red-brown muddy clay with 
minor anhydrite interbeds. 

795.6 - 798.0 ft: dark to light gray mottled 
microcrystalline anhydrite grading to white
pink at depth with recVbrown mud-clay 
interbeds. 

REMARKS 

Culebra Member of 
Rustler Formation 

Unnamed Member o 
Rustler Forma~"°" 



WQSP#4 
HOLE HISTORY 



WIPP Project 
WQSP#4 
Eddy County, New Mexico 

October 5-7, 1994 

GROUND LE\TEL 

800' 

z.s• 

J_ ... ······ ... 

19.2' 

25' 

1 
10" 

WEST TEXAS WATER WELL SERVICE 
RIG#lS 

2.5 FT EXTENSION WIIB LOCKABLE CAPT· 
PROTECT WEU. CASING 

10.75 X0.375 WAll SURFACE CASING 
25, CEMENTED IN A 15.HOLE 

s• O.D. X 0.280 W All BLANK FIBERGLASS CASI 

CEMENTSLURRYMIXFROM715FTTO I FT 
1 FT BELOW SURFACE 
SLURRYIS7 GAllONS WATER TO 1 CUFT 
PORTLAND-ASTM ClSl0-92 

BENTONITE SEAL FROM 752 TO 715 FT 

SAND PACKFROM755 TO 752 FT 

8116 BRADY GRAVEL FROM 800 TO 755 FT 

25 FT OF S" OD. FIBERGLASS 0.020 SLOT SCRE 

CENTRALIZERS LOCATED AT BOTTOM OF SCI 
TOP OF SCREEN, AND AT 60 FTINTERVALS·TC 
SURFACE 

10• OF BLANKS" O.D. CASING 



WEST TEXAS WATER WELL SERVICE 

October 5, 1994 

WOSP # 4 

5:55 AM -
6:30 AM -
6:40 AM -
7:40 AM -

6:30 AM - Carlsbad to WQSP # 4 
6: 40 AM - Check fluid l1evels 
7:40 AM - Work on rotating head 

Start drilling operations running 9 7/8" 
mill tooth bit, 10.75" surface, set & 
cemented to 25' 

October 6, 1994 

WQSP # 4 

5:55 AM -
6:30 AM -
6:40 AM -
6:50 AM -
7:20 AM -
3:30 PM -
4:00 PM -
4:50 PM -

6:30 AM - Carlsbad to WQSP # 4 
6:40 AM - Check fluid levels 
6: 5 O AM - Trip pipe baclc to bottom 
7:20 AM - Wait on Ron 
3:30 PM - Drilling 9 7/8" hole from 428' to 74.::' 
4:00 PM - circulate to clean up hole 
.4: 50 PM - Trip out of hole & prepare to core 
5:30 PM - WQSP # 4 to Carlsbad 

Had to go on mist pump & adding foam. @ 648 ~ 



WEST TEXAS WATER WELL SERVICE 

October 7, 1994 

WOSP # 4 

5:55 AM -
6:30 AM -
6:40 AM -
7:30 AM -
8:30 AM -
9:15 AM -

10:40 AM -
10:50 AM -
11:35 AM -
12:00 PM -
12:30 PM -
12:45 PM -
1:30 PM -
1:40 PM -
3:30 PM -
4:15 PM -

4:50 PM -
5:15 PM 
6:00 PM -

6:30 
6:40 
7:30 
8:30 
9:15 

10:40 
10:50 
1.1:35 
1.2:00 
12:30 
12:45 

1:30 
1:40 
3:30 
4:15 
4:50 

AM - Carlsbad to WQSP # 4 
AM - Check fluid levels 
AM - Rig up core barrel 
AM - Trip core barrel in for 1st run 
AM - Clean out hole of fill in 
AM - Core from 740.47 - 772 
AM - Clean out hole 
AM - Tripping out of hole 
PM - Breakout inner barrel and lay on ground 
PM - Pick up inner barrel 
PM - Pump out core 
PM - Start back hole for 2nd run 
PM - Clean out hole 
PM - Coring 
PM - Tripping out of hole 
PM - Break off jars and pull inner barrel to 

lay down 
Pump out core 5:15 PM -

6:00 PM 
8:00 PM 

Load core tools and secure rig 
- WQSP # 4 to Odessa 

October 10, 1994 

WQSP # 4 

5:30 AM -
7:30 AM -
8:00 AM -
9:30 AM -

12:00 PM -
12:10 PM -

1:10 PM -
1:30 PM -
3:15 PM -
4:20 PM -

7:30 AM - Odessa to WQSP # 4 
8:00 AM - Service rig 
9:30 AM - Trip pipe in the hole 

12:00 PM - Ream hole from 8 1/2" to 9 7/8" 
from 740' - 800' 

12:10 PM - Clean out hole 
1:10 PM - Trip out of hole 
1:30 PM - Rig up logging unit 
3:15 PM - Log well 
4:20 PM - Work on rig & load casing 
5:00 PM - WQSP # 4 to Carlsbad 



WEST TEXAS WATER WELL SERVICE 

October 11, 1994 

WQSP # 4 

5:30 AM 
6:30 AM 
6:40 AM 

6:55 AM 
8:55 AM 

- 6:30 
... 6:40 
- 6:55 

- 8:55 
- 10:40 

AM - Carlsbad to WQSP # 4 
AM - Check fluid levels 
AM - Measure hole depth to check for fill 

in - TD 800' 
AM - Run 2" trimmie: line in hole 
AM - Run i::n fiberglass casing 

1 - lO»x 5" bottom 
1 - 25' x S" .020 screen 
767' x 5" blank casing 
Bottom cap, slip cap, centralizers 

10:40 AM - 12:00 PM - Gravel pack w/ 8-16 gravel from 800' -
755 I 

12:00 PM - 12:15 PM - Mix bentonite plug and spot above gravel 

12:15 PM 
1:35 PM 
2:30 PM 
3:00 PM 
3:20 PM 
4:40 PM 

October 

WQSP # 4 

Unit @ 2 

8:30 AM 

9:00 AM 
11:00 AM 

1:30 PM 

- 1:35 
2:30 

- 3:00 
- 3:20 
- 4:40 
- 5:25 

12, 1994 

- 11:00 
- 1:30 
- 4:00 

pack 
PM - Wait on cement 
PM Pump cement 
PM - Pull 2" trimmie line 
PM - Rig down 
PM - Move and rig up on WQSP # 5 
PM - WQSP # 5 to Carlsbad 

Arrived on WiQSP # 6, rig up pulling unit 
to pull test pump 

AM - Pulled test :pump and moved to WQSP # 4 
PM - Rigged up an1d waited on cement 
PM - Bailed on well to develop and clean up 

any fines left by gravel pack TD 800' 



WEST TEXAS WATER WELL SERVICE 
October 13, 1994 

WOSP # 4 

Unit # 2 

6:45 AM 
7:'35 AM -
7:50 AM -
9:00 AM -

10:50 AM -
11:35 AM -
11:40 AM -
11:45 AM -
11:50 AM -
11:55 AM -
12:00 PM -
12:20 PM -
12. 35 ~M -
1:05 PM 
1:35 PM -
2:05 PM -
2:35 PM -
3:05 PM -
3:35 PM -
3:35 PM -

4:15 PM -
4:25 PM -

Arrive on location, check & service unit 
7:50 AM - Make 5 runs with bailer 
9:00 AM - Make splice on test pump, get ready to run 

10:50 AM - Run 3 HP 20 GPM test pump 
11:35 Am - Make electrical hook up and put on wellhead 

- Start pump open ended - 12 GPM 
- 12 GPM 
- 11.75 GPM 
- 11.5 GPM 
- 11 GPM 

9.75 GPM 
9.25 GPM 
8.75 GPM 
8 GPM 
8 GPM 
8 GPM 
8 GPM 
7.75 GPM 
7.75 GPM Stopped pumping 

4:15 PM - surged well and shut down operations for 
the day 

4:25 PM - Back to WQSP # 5 
5:15 PM - Help Ronny come out of hole 

October 14, 1994 

WOSP # 4 

Unit # 2 

7:15 AM -

8:15 AM -

8:20 AM -
8:25 AM -
8:30 AM -
8:35 AM -
8:40 AM -
8:45 AM -
8:50 AM -
8:55 AM -
9:00 AM -
1:00 PM -
1:00 PM -

- Surged well 20 times in effort to try 
and dirty up fluid being pumped 

- Stopped surging well and began pumping 
constant, open ended discharge 

- Pumping 12 GPM, clear discharge 
- Pumping 11.5 GPM, clear discharge 
- Pumping 10.5 GPM, clear discharge 
- Pumping 10 GPM, clear discharge 
- Pumping 9.75 GPM, clear discharge 
- Pumping 9.5 GPM, clear discharge 
- Pumping 9.25 GPM, clear discharge 
- Pumping 9.25 GPM, clear discharge 
- Pumping 9 GPM, clear discharge 

Shut down operations for weekend 
3:00 PM - Returned to Odessa 



WQSP 4# 
GEOPHYSICAL LOGS 



DOE/WIPP 97-2220a 

Geophysical Log from DOE/WIPP 95-2154 has not been copied 
for inclusion in this report. This page is 

intentionally left blank. 



WQSP#S . 



WOSP#6A 
1653' FSL 
1395' FWL 

• 

Section 29, T22S, R31E 

29 
WQSP#6 
1626' FSL 
1461' FWL 

Location of WQSP #5 

WOS?#5 
330' FSL 
340' FEL 

0 



Location: 

Elevation: 
(Top of Casing) 

Cuttings Description: 

Drilling Contractor: 

WQSP#:S 
Condensed Well Summary 

-
Section 29, T22S, R31E 
3 3 0 ft from the south Uine 
340 ft from the east line -
3 3 84 .4 ft above mean sea level 

-
M.L. Martin -
West Texas Water Well Service 
3432 W. University, Odessa, Texas 79764 
(915) 381-2687 phone (915) 381-7853 fax 

Drilling Record Date: October 12 to 13, 1994 
Bottom of hole: 683 ft below land surface 
Cored interval: 648 to 676 ft 

Cuttings: every 20 ft 

WQSP#5 
Stratigraphic Summary 

-
Stratigraphic Unit Depth Intt~rval Natural 

Gammat Log (feet) 

Sur£cial Deposits/Santa Rosa 0-25 

Dewey Lake Redbeds 25-475 

Rustler Formation 475-683 partial -
• Forty Niner Member 475-530 -
• Magenta Member 530-554 -
• Tamarisk Member 554-648 -
• Culebra Member 648-669 

• Partial lower unnamed 669-683 
member 

Maximum Recorded Depth 683 

Core 
Description 

648-674 

674-676 partial 



WQSP#5 
CUTTINGS DESCRIPTION 



Date Time Sample 
Number 

09/22/94 0935 1-

0940 2-

10/12/94 0825 3 

0833 4 

0855 s 

0910 6 

0925 7 

0936 8 

0950 9 

1014 10 

1025 11 

1045 12 

1110 13 

1120 14 

1140 15 

1153 16 

1210 17 

1233 18 

1245 19 

1308 20 

1335 21 

10/12194 1353 22 

1416 23 

1440 24 

1504 25 

WQSP#5 
Cuttings Description · 

-
Depth Description 
(feet) -

4 Caliche -
25 Mudstone -
45 Sandstone and mudstetne 

65 Mudstone and sandstc!Ile 
_, 

85 Sandstone -
105 Mudstone with green :reduction spots. damp -
125 Mudstone. damp -
145 Sandy siltstone with gypsum 

165 Mudstone. fibrous gypsum 

185 Mudstone and sancb'tone with green reduction spots. minor gypsum 

205 Sandstone -
225 Sandstone and mudstone with green reduction spots, damp -
245 Mudstone and sandstcmc 

265 Mudstone laminated with :fibrous gypsum. sandstone. minor gypsum 

285 Sandy mudstone. sandstone with minor gypsum -
305 Mudstone and sandstone with green reduction spots. fibrous gypsum -
325 Mudstone with green reduction spots. minor gypsum 

345 Sandstone interbedded with fibrous gypsum 

365 Sandstone. trace gypsum -
385 Sandy mudstone interbedded with gypsum. trace carbonate -
405 Sandstone with green reduction spots and gypsiferous siltstone -
425 Sandstone with green reduction spots. laminated with fibrous gypsum -
445 Gypsiferous mudston1~ laminated with :fibrous gypsum, damp _, 

465 Mudstone with green reduction spots. minor gypsum -
485 Anhydrite, minor gypsum, sandstone and carbonate 

* 
** 

Cuttings description is for stratigraphic control not geologic description. 
Auger drilling. 



WQSP#5 
Cuttings Description (Continued) · 

Date Time Sample Depth Description 
Number (feet) 

1535 26 sos Gypsiferous siltstone. carbonate 

10/13/94 0810 27 545 Anhydrite. mudstone, trace carbonate 

10/13/94 0847 28 565 Anhydrite 

0920 29 585 Anhydrite, mudstone, trace dolomite 

1005 30 605 Anhydrite, mudstone. trace dolomite 

1050 31 625 Anhydrite and claystone 

1115 32 645 Anhydrite 

* 
** 

Cuttings description is for stratigraphic control not geologic description. 
Auger drilling. 



WQSP#5 
CULEBRA CORE DJESCRIPTION 



PAGE__...1 __ 
OF 3 

WIPP CORE-LOG INVENTORY INTERA 

FORM 14C 

BOREHOLE: __ ___..w .... a....,S=P#.......,5 ____ DIA.: ___ 4 __ " ___ _ LOG BY: --.:.oJB....,Q.___ .• ,~ 

LOCATION: ___ ~S=E~1~/4~S=E-....:.:.1/~4~S=e=ci=io=n~2~9~T~2-2~S~R~3~1~E-----~ DATE: 10/13/92f' 
DRILL DATE: 10/13/94 

ORIENTATION: __ .... v=ert...,i=ca-1...,D=o ..... wo....._ ___________ _ 

COORDINATES: ----=-33=0==-'..:..F=S-L _ __,3,...4:.;:;0'"""' F .... E_L.._ _______ _ DRILLER: Ronnie Keitti 

ELEVATION: __ ....-3~3~84~.4~f~e~et~a=m~s=I------------ DRILL: Gardner Deaver 1500 

DRILL METHOD(S): ......... A.._ir.._.R=ot=a...,rv....__ ____________ _ DRILL CO.: WestTexasWat1 
Well Service 

R G F 
R 

Time/ u Depth "" e " 
date N feet 

c 
DESCRIPTION REMARKS 0 T 

u 
It 

~4-1.0 . E 

1o!J5 / , .. -: 
648.0 - 657.0 ft: light olive gray Culebra Member of .. -

Y- Gf I - -I 

microcrystalline dolomite, thinly laminated, Rustler Formation J:t.f) .. -I - 3 - with 1-2 mm wide irregular gypsum healed - ~ .. .J fractures and rare, small (1-2 mm) open wgs . I 

I F' .. . -
-/,~- r; -: At 655.0 ft wgs become larger (up to 2 - i v inches), irregular and increase in frequency, ... -: - J / rock has a distinct "Swiss cheese" texture. -- .J 

~" Highly fractured, clayey intervals occur - .J - .J I 6F between 649.2-649.9 and 652.6-652.7 ft . . I - J - v Rubbly, clayey, but competent interval occurs •f,5'/.() I -... j I between 653.4 - 655.0 ft with rare c~ 0.25 cm) - I - ., / ~ wgs. Contact between Culebra Member and -
~~ 

.. / overlying Tamarisk Member not observed. - . - ov -:1P7f.o / - .. - .. Cl"/ - .• 
/ - -- .. - .. t::N - .. 
/ .. .. 

:Jnt,.D 
.• 

~ 
i:!'V - y· -- / -- ~ 

... -... 657.0 - 666.0 ft: core loss. 9 feet of core loss -• /rif'·O 

~ ---.. J -- -- -- . ....,,,,,, 
- -
-~·/) -



WIPP CORE-LOG ~NVENTORY INTERA 

FORM 1400 

·"'"" .. BOREHOLE: __ ___,W .... O.=.=S:....P#::..:5==------ DIA.: _ _..4_" ---- LOG BY: --=JB=-D ___ _ 

"""'' 

LOCATION: ----=S..,.E..:.1,_/4:...;S:.:E=-1~/4-:....;:::S=e=ct=io...,n'--=2=9-'T=-=2=2=S_..R ..... 3=--=1 E~----- DATE: 10/13/94 
DRILL DATE: 10/13/94 

ORIENTATION: __ V ...... e .... rt ..... ica......,,l .. D....,ow ......... n _______ -----

COORDINATES: ---=-33,_,,0..._' ._FS .... L __ .... 34....-0.._' ..... FE...,L ____ , ·----- DRILLER: _ ..... R-=o="="==ie ...... K=e=ith:.:..-

ELEVATION: _____ 3;;.;;3 ..... 84 ........... 4 ..... ~=ee .... t ...... a ..... m ..... s .... I ______ , ·----- DRILL: Gardner Denver 1500 

DRILL METHOD(S): Air Rotarv 

R G F 
II 

Timef u Dl!!'lh 'l(, e A 

date N feet 
c 

0 T 
u 
Ill 

b/,0-0 ~ e 

lOhJ .J 
.J 

l 

~ 
b'12..t1 ~ 

~ 

~ 
:i 

(p(,f fJ j 

I . ~ 
ld#'1 -0 3 ~ 

~-0 

- ln-Z·O. 

DRILL CO.: WestTexasWater 
WellSe!'fice 

DESClillPTION REMARKS 

657.0 - 666.0 ft: core loss. 

666.0 - 674.4 ft: same dolomite as above, 
extremely vuggy, most vugs are small and rock 
has a "sponge-like" texture. Some vugs are 
interconnected by dissolution and are highly 
irregular in shape. Vugs tend to form 
horizontal bands (-0.10 ft thick). Some 
dissolution pockets are gypsum filled. Vugs 
decrease in frequency with depth. Short, 
irregular gypsum-healed fractures and clay lens 
toward top of units. (continued on next page) 

• 

Culebra Member of 
Rustler Formation 

9 feet of core loss 



PAGE ...... 3..___ 
OF 3 

WIPP CORE-LOG INVENTORY 

BOREHOLE: ___ w.:..=-=a .... s"""P#~5 _____ DIA.: __ ____.4._" ___ _ 

LOCATION=~-~-s_E~1/~4~S~E~1~/4~S=e=ci=i=on..._.....29.._._T2_2_s ___ R_31_E _____ ~ 

ORIENTATION: __ ..._V ..... ert .... i=ca=l-D .... o....,wn......._ ___________ _ 

COORDINATES: _ __...33=0~' ..... F=S-L _ ___,,3~4~0~'F~E-L.__ _____ ~-~ 

ELEVATION: __ _...3=3=84-........4~f=e=et~a=m=s=I-------------

DRILL METHOD(S): _-.,,A..,_ir ..... R .... ot=a::..orv"--------------

Tme/ 
date 

R 
u 
N 

G 
e 
0 

F 
R 
A 
c 
T 
u 
II 

1611..0 - E 

DESCRIPTION 

INTERA 

FORM 140< 

LOG BY: __ J,..B...,.D_-.o1111:,....... 

"""' DATE: 10/13/9-tt ... ·' 
DRILL DATE: 10/13/94 

DRILLER: Ronnie Keith 

DRILL: Gardner Denver 1500 

DRILL CO.: WestTexasWate 
Well Service 

REMARKS 

it-,-1.---- ::i I I 
10;,~ : ~ + highly fractured interval at 673.5 ft grading to 

more competent rock at 674.4 ft. Contact 
between Culebra Member and unnamed 
member is gradational. 

Culebra Member of 
Rustler Formation 

L.uA· ~ o; f 

I -~ :J / ~o1---------------+-------
: 3~=--: j __ 674.4 - 676.0 ft: compact, gypsiferous, black Unnamed Mer·-""\ c 

Rustler Formatlmi A.• IL" - j - clay grading to red-brown clay with gypsum 
T~Q--,.....~;1'ff,.o ~-::~....--+----1..~,--terb __ ed __ s_an_d_strm __ ·~g~ers __ . ______________ -+-------------

- -r 

~ . ~ 
:bff.D -----.. .. - .. - .. 
•·'-'().IJ " .. "'' .. ----.. .. 

-

.. .. .. .. .• . . 

• 



WIPP Project 
WQSP#S 
Eddy County, New Mexico 

October 12-13, 1994 

GROUND LEVEL 

681'. 

2. s• 

J_ 

616 T 

29.2' 

25' 

l 
10" 

WEST TEXAS WATER WELL SERVICE 
RIG#15 

.. 

2.5 FT EXTENSION WITH LOCKABLE CAP 
PROTECT WELL CASING 

10.75 X0.375 WALL SURFACE CASING 
25' CEMENTED INA 15.HOLE 

s• O.D. X 0.280 WALL BLANK FIBERGLASS CAS 

CEMENT SLURRY MIX FROM 613 FT TO I FT 
1 FTBELOWSURFACE 
SLURRY IS 7 GALLONS WA1ER TO 1 CU FT 
PORTLAND-ASTM C1510-92 

BENTONITE SEAL FROM 623 TO 613 FT 

SAND PACK FROM 626 TO 623 FT 

8/16 BRADY GRAVEL FROM 681 TO 626 FT 

25 FT OF 5" O.D. FIBERGLASS 0.020 SLOT SCRE 

CENTRALIZERS LOCATED AT BOTTOM OF SC 
TOP OF SCREEN, AND AT 60 FT INTERVALS TC 
SURFACE 

10• OF BLANK 5" O.D. CASING 



WQSP#5 
HOLE HISTORY 



WEST TEXAS WA TEE~ WELL SERVICE 

September 22, 1994 

WQSP # 5 & WQSP # 6 

9:00 AM 12:00 PM - Drilled, set 10.75" surface casing, cemented 

October 12, 1994 

WQSP # 5 

6:00 AM - 6:35 AM - Carlsbad to WQSP # 5 
6:35 AM - 6:50 AM - Check fluid levels 
6:50 AM - 8:00 AM - Finish rigging up 
8:00 AM - 12:30 PM - Start drilling from 25'. 10.75" .375W 

surf ace nipple pre-set to 25' & cemented 
to surf ace 

12:30 PM - 3:45 PM - Drilling 9 7 /8 11 hole, started to get wet 
at 505'' shut down for the day 

3:45 PM - 4:00 PM - Pull out of hole 3 stands & shut down 
4:00 PM - 4:35 PM - WQSP # 5 to Carlsbad 

October 13, 1994 

WQSP # 5 

5:50 
6:30 
6:45 
8:05 

AM -
AM -
AM -
AM -

6:30 
6:45 
8:05 

11:15 

AM -
AM -
AM -
AM -

Carlsbad to WQSP # 5 
Check fluid levels 
Trip back in hc::>le to start drilling 
Drilling 9 7/8 1

" hole from 505' to 
648' on mist pump using foam 

11:15 AM - 11:30 AM - Circulate hole to clean up 
11:30 AM - 12:15 PM - Trip out of hole to set up coring 

operation. 
12: 15 PM - 1: 45 PM - Pick up core bc!irrel assembly and go in 

1:45 
2:15 
4:15 
4:25 
5:25 
5:45 
6:30 
7:00 

PM -
PM -
PM -
PM -
PM -
PM 
PM -
PM -

hole to core 
PM - Pull up and put on 5' 
PM - Coring 1st run 8 1/2" 
PM - Circulate foam, clean 
PM - T.O.O.H. 

pup joint. 
bit cutting 4" core 
up before T.O.O.H. 

2:15 
4:15 
4:25 
5:25 
5:45 
6:30 

PM - Breakout core barrel, lay down inner barrel 
PM Pump out core, recovered 22 1 10 11 

7:00 PM - Load core tools 
7:40 PM - WQSP # 5 to Carlsbad 



WEST TEXAS WATER WELL SERVICE 

October 18, 1994 

WQSP # 5 

5:50 AM -
7:40 AM -
7:50 AM -
8:10 AM -

11:00 AM -
12:50 PM -

2:00 PM -
2:30 PM -

3:05 PM -
4:00 PM -

7:40 AM - Odessa to WQSP # 5 
7:50 AM - Move and spot logging trailer 
8:10 AM - Wait on logger 

11:00 AM - Run camera in WQSP # 5 
12:50 PM - Trip pipe back in well 

2:00 PM - Ream hole from 8 1/2" to 9 7/8" 
from 648' - 683' 

2:30 PM - Clean out hole 
3:05 PM - Pull 8 jts of drill pipe and secure 

rig for the day 
4:00 PM - Get load of water & pump diesel 
4:30 PM - WQSP @ 5 to Carlsbad 

11:00 AM - l:OO PM - Barrett pulled pump out of WQSP # 4 

October 19, 1994 

WOSP # 5 

5:30 AM -
6:30 AM -
6:40 AM -

8:00 AM -
8:50 AM -
9:50 AM -

1.1.:20 AM -
1.2:30 PM -
1:00 PM -
1:45 PM -
2:30 PM -
3:00 PM -
3:30 PM -

4:00 PM 
4:30 PM -

6:30 AM - Carlsbad to WQSP # 5 
6:40 AM - Check fluid levels 
8:00 AM - Trip pipe back to bottom & clean 

out hole 
8:50 AM - Trip pipe out of hole 
9:50 AM - Run 2" trimmie line 

11:20 AM - Run 5" fiberglass casing, screen 
12:30 PM - Gravel pack well w/8-1.6 gravel 

1:00 PM - Mix bentonite seal & pumped 
1.:45 PM - Wait on cement trucks 
2:30 PM - started cementing operations 
3:00 PM - Pull 2" trimm.ie line 
3:30 PM - Rig down 
4:00 PM - Move to WQSP # 3, start rigging up 

& get load of water 
4:30 PM Secure rig and equipment 
5:10 PM - WQSP # 3 to Carlsbad 

October 20, 1994 

WQSP # 5 

1:30 PM - 5:1.5 PM - Rigged.up on.WQSP # 5, started developing 
well with bailer, made 9 trips. TD of well 
683', static water level 394' 



WEST TEXAS WATER WELL SERVICE 

October 21, 1994 

WQSP # 5 

Unit # 2 

6:35 AM 

7:20 AM 

8:55 AM 
9:00 AM 
9:05 AM 
9:10 AM 
9:15 AM 
9:20 AM 
9:25 AM 
9:30 AM 
9:40 AM 
9:45 AM 

10:10 AM 
10:55 AM 

3:00 PM 

October 

WQSP # 5 

Unit # 2 

9:35 AM 
11:35 AM 
12:50 PM 

2:20 PM 
2:30 PM 
2:40 PM 
3:15 PM 
3:25 PM 
3:45 PM 
3:50 PM 

- 7:20 

- 8:55 

-
-
-
-
-
--
-
-
-
-
-

24, 1994 

-
-
---
-
--
-
-

AM - Arrive on location, check & service unit, 
prepare to run test pump 

AM - Run 3 HP test pump on 32 joints of 1 11 

galvanized pipe, pump set 672' 
- Start pumping well @ 13.25 GPM 
- 12.75 GPM 
- 11.75 GPM 
- 11 GPM 
- 10.25 GPM 
- 2.50 GPM with 150# backpressure 
- 2.75 GPM 
- 2.50 GPM 
- 3 GPM 

3 GPM shut down & allow to recover 
- Start surging well to further develop 
- Start pumping, set rate @ 3:00 PM, 150# 

backpressure 
- Pump was shut off, making .8 GPM 

- Start surging 
- Start test 225 GPM @ 150# back pressure 
- 1. 75 GPM @ 170# back pressure 
- 2. 5 GPM @ 1501,_ back pressure 
- 2.75 GPM @ 150# back pressure 
- 1. 75 GPM @ 150# back pressure 
- 1.75 GPM@ 0# back pressure 
- 1. 75 GPM 
- 1.9 GPM 
- 1. 9 GPM 

Shut down for the day 



WEST TEXAS WATER WELL SERVICE 

October 25, 1994 

WOSP # 5 

Unit # 2 

6:55 AM - 9:00 AM - surge well to further develop, and pump 
well at intermittent times 

9: 00 AM - 10: 50 AM - Pump well @ 2 .1 GPM down to 1. 9 GPM. Sbu:t 
pump down and add 5 gallons of Clorox bleach 
to break down any existing polymer left in 
well between gravel pack & wellbore 

10:50 AM - 12:00 PM - surge well to help break down and further 
develop formation 

12:00 PM - 4:00 PM - Install 2 GPM choke and begin pumping well 
at 2.6 GPM with 170# back pressure 

1 : O O PM -· - 1. 8 5 GPM @ 7 0 # 
4:00 PM -· - 1.8 GPM @ 50# 

October 26, 

WQSP # 5 

Unit # 2 

7:00 AM ·-
7:20 AM ·-
9:15 AM ·-

10:30 AM ·-

WOSP # s 

Unit # 2 

1994 

7:20 AM 

9:15 AM 
10:30 AM 

2:10 PM 

-
--
-

Shut down unit for the day 

Arrive on location, service & check unit, 
rig up and prepare to pull pump 
Pull test pump 
Remain rigged up, load & secure trailer, 
wait on logging unit 
Run logs on WQSP # 5, rig down, go to 
WQSP # 3 to log 

7:00 AM - Arrive on location ,service & check unit, 
rig up and prepare to pull test pump 

7:20 AM - 9:15 AM - Pull test pump 
9:15 AM - 10:00 AM - Load and secure trailer to move to WQSP # 3 

10:00 AM - 10:30 AM - Wait on logging unit 
10:30 AM - 2:10 PM - Run logs and move to WQSP # 3 



WQSP #5 
GEOPHYSICAl"' LOGS 



DOE/WIPP 97-2220a 

Geophysical Log from DOE/WIPP 95-2154 has not been copied 
for inclusion in this report. This page is 

intentionally left blank. 



WQSP#6 



WOSP#6A 
1653 I FSL 
1395 I FWL 

Section 29. T22S. R31E 

29 
WQSP#6 
1626 I FSL 
1461' FWL 

Location of WQSP #6 

WQSP#5 
330' FSL 
340 I FEL 

0 



Location: 

Elevation: 
(Top of Casing) 

Cuttings Description: 

Drilling Contractor: 

WQSP#6 
Condensed Well Summary 

Section 29, T22S, R31E 
1626 ft from the south line 
1461 ft from the west line 

3363.8 ft above mean s:e:a level 

-
M.L. Martin -
West Texas Water Well Service 
3432 W. University, Odessa, Texas 79764 
(915) 381-2687 phone (915) 381-7853 fax 

Drilling Record Date: September 22, to October 4, 1994 
Bottom of hole: 617 ft below land surface 
Cored interval: 568 to 617 ft 

Cuttings: every 20 ft -
WQSP #<Ji 

Stratigraphic Summary 

Stratigraphic Unit Depth Interval Natural 
Gamma JLog (feet) 

Surficial Deposits/Santa Rosa 0-68 -
Dewey Lake Redbeds 68-409 -
Rustler Formation 409,.620 -
• Forty Niner Member 409..474 -
• Magenta Member 474-497 

• Tamarisk Member 497-588 -
• Culebra Member 588-606 -
• Partial lower unnamed 606-620 

member 

Maximum Recorded Depth 620 -

Core 
Description 

568-582 partial 

582-607 

607-617 partial 

617 



WQSP#6 
CUTTINGS DESCRIPTION 



Date Time Sample 
Number 

09/22/94 1050 1-

1110 2-

09/26/94 0903 3 

0914 4 

1015 5 

1030 6 

1043 7 

1055 8 

1112 9 

1147 10 

1203 11 

1245 12 

1325 13 

1340 14 

1410 15 

1435 16 

1515 17 

1540 18 

1550 19 

09/27/94 1010 20 

1045 21 

09/28/94 1035 22 

1155 23 

1235 24 

WQSP#6 
Cuttings Description * 

-
Depth Description 
(feet) -

5 Surficial deposits -
25 Mud.stone, sandstone, and clay 

45 Mudstone with green re:duction spots 

65 Sandstone with green reduction spots 

85 Sandstone with green reduction spots 

105 Siltstone, trace gypsum -
125 Siltstone, damp -
145 Siltstone and sand, damp -
165 Sandy siltstone, damp -
185 Mudstone and sand 

_, 

205 Mudstone and sandstone: _, 

225 Sandstone, mud.stone with green reduction spots, gypsum 

245 Sandstone, siltstone, and selenite -
265 Sandstone, selenite, and siltstone, limited sample -
285 Sandstone and sandy siltstone with green reduction spots, selenite 

_, 

305 Sandstone and gypsum 
_, 

325 Sandy siltstone, sandstone, selenite 
-

345 Sandy siltstone, sandstone, minor gypsum 

365 Sandstone and siltstone with green reduction spots 

385 Sandy siltstone and sandstone with green reduction spots, minor 
gypsum -

405 Gypsum, sandstone, and sandy siltstone 

425 Anhydrite, gypsum, and sandstone with green reduction spots -
445 Anhydrite and gypsum -
465 Anhydrite and gypsum -

• 
•• 

Cuttings description is for stratigraphic control not geologic description . 
Auger drilling . 



WQSP#6 
Cuttings Description (Continued) * 

Date Time Sample Depth Description 
Number (feet) 

1325 25 485 Anhydrite, gypsum, dolomite 

1410 26 505 Anhydrite, trace dolomite 

1520 27 525 Anhydrite 

09/28/94 1645 28 545 Anhydrite and gypsum 

* 
** 

1810 29 565 Mud. minor anhydrite and gypsum. limited sample 

1835 30 568 Anhydrite and mud 

Cuttings description is for stratigraphic control not geologic description. 
Auger drilling. 



WQSP#6 
CULEBRA CORE DESCRIPTION 



PAGE.__,,_1 __ 
OF 5 

WIPP CORE-LOG INVENTORY INTERA 

FORM 14C 

BOREHOLE: _____ w __ a,...S...,,P#6 .......... ____ DIA.: ___ 4_" ___ _ 

LOCAT10N: ___ ~N=E~1~/4--=SW.........,1~/4~S=e=ci=i=o~n-2~9~T-2_2S=-:..R=3~1=E ____ _ DATE: 09/29/~~" 
DRILL DATE: 09/29/94 

ORIENTATION: --~V=ertu:i.:::ca:::.1_,.Q=o=wn......_ ___________ _ 

COORDINATES: -~16,...2...,,6._' ,,_FS=L=--_1'""'4'""'6 ..... 1 ' .... FW ........ =L _______ _ DRILLER: Ronnie Keith 

ELEVATION: __ __,3=3=6=3=.8~f~ee=t~a=m~s~I------------ DRILL: Gardner Denver 1500 

DRILL METHOD(S): ___,A..._ir ..... R=o ..... ta....,rv.__ ____________ _ DRILL CO.: WestTexasWat' 

R 
Time/ u 
date N 

'l/t'f 
: //) 

I 

D~ 
feet 

G 
% e 

0 

F 
R .. 
c 
T 
u 
R 
e 

Well Service 

DESCRIPTION REMARKS 

568.0 - 582.0 ft: light to dark gray mottled Tamarisk Member c 
microcrystalline anhydrite with 1-2 mm wavy Rustler Formation 
gypsum laminae. Horizontal fracture at 569. 7 

.......... r ft overlain by -0. 75 cm thick gypsum band. 
Interval of sparsely laminated anhydrite from 
570.0 - 571.2 ft with numerous 1-2 mm 
isolated euhedral gypsum crystals. A 
prominent 2-4 cm thick continuous gypsum 
vein (vertical) occurs from 576.0 - 580.0 ft. 
Gradational contact between Tamarisk 
Member and underlying Culebra Member. 



I 
F1=PA=G=E=2=====;==========W=l=P=P=C=O=R=E=-=L=O=G:=:=,N=V=E=N=T=O=R=Y===========;::=IN=TE=RA=====;i 

OF 5 
FORM 1400 

NE1/4 SW1/4 Section 29 T22S R3t,=E ____ _ DA TE: 09/29/94 
DRILL DATE: 09/29/94 

ORIENTATION: __ V.:..;e=rt~ica:=:=.1.l .::.:D~ow=.:..:.n _______ ------

COORDINATES: --.:..:16u.2.::::6....:' F...::S=L...._...-:..146~1-' FW;....;...;.=L ___ ------ DRILLER: _....:R...,.o:.:..n..,_,n=ie'-.1..K=e=ith,_.__ 

ELEVATION: __ ___.3=3=6=3.=8 ..... fe=e=t_..a"""m....,s..._I ______ ------ DRILL: Gardner Denver 1500 

DRILL METHOD(S): .......__A.:.:..ir __ R=o=ta~rv-------- ----- DRILL CO.: West Texas Water 
Well Service 

R G 
Time/ u Depth % e 
date N feet 0 

.510.0 
'l/1-1 

J 

F 
R 
A 
c 
T 
u 
It 
e 

DESCRIPTION 

See previous page. 

REMARKS 

TamariskMember of 
Rustler Formation 

582.0 - 585.0 ft: brown-gray microcrystalline Culebra Member of 
dolomite with (0.25-ll cm) open vugs and Rustler Formation 
moderate horizontal fractures -2 cm wide band 
of dolomite with rounded anhydrite clasts 
(-0.5 cm) at 582.2 ft .. 

585.0 - 596.6 ft: light olive gray, thinly 
laminated microcrystailline dolomite with 
numerous small open vugs (1-2 mm) and 
moderate horizontal :fracturing. Vugs increase 
in size, decrease in frequency and are sparse 
and fibrous gypsum filled at 
589.9 ft. A continuous 1-2 mm gypsum-filled 
fracture occurs from 590.3 - 591.1 ft. Highly 
fractured clayey intervals with bladed gypsum 
crystals and numerous open vugs from 589.9 -

~f 590.3 ft and 591.1 - 591.2 ft. (continued on 
cf next page) 



PAGE.__,3 __ WIPP CORE-LOG INVENTORY INTERA 
OF 5 

FORM 140C 

BOREHOLE: _____ w....,a_s ..... P#6_...... ____ DIA.: __ __._4" ___ _ LOG BY: -~J ... B=D.__,2"~ 

LOCATION: ___ ~N~E-1~/4""'-=S~W~1~/4""'-=S=eci;;:;.=io~n~2=9~T-2_2=S~R~3~1-E.__ ___ _ DATE: 09/29/94'"''/ 
DRILL DATE: 09/29/94 

ORIENTATION: __ ..... V_..e.._.rt~ica ....... I D.,.,o"""wn ......... ____________ _ 

COORDINATES: _ __..16"""2a.:6-.' F..._.S=L-~1 ..... 46.;:;...1..._' _FW__......L,_ ______ _ DRILLER: Ronnie Keith 

ELEVATION: __ __.3=3=6=3~.B~f=e=et~a=m~s=I------------ DRILL: Gardner Denver 1500 

DRILL METHOD(S): ~A:.:..ir..:..;R1:.::ot=a!.l..Ory'"--------------- DRILL CO.: West Texas Wate! 

Time/ 
date 

R 
u 
N 

Depth 
feet 

G 
e 
0 

F 
R 

" c 
T 
u 
R 

Well Service 

DESCRIPTION REMARKS 
lt----+-........ 5'ft.I) ----1_,..i, /---E ...,_ _____________ ...,_ _____ _ 

f'tJt : : ~ Toward base of unit vugs decrease in size and Culebra Member of 

1:11 

~ :_ ~ increase in frequency. Clay tilled fractures and Rustler Formation 
~ l..£- thin (0.5-1 mm) gypsum healed fractures 

-
--

'9 -,,. 6'{/, .() • .. -- -.. .. - --
I -.. -

- -.. -
"raS1/f·D • .. -.. -

.. -.. -.. -.. -
-Uf;~.() • -- ----- -· .. -· ., 

t;:!- increase in frequency with depth. Fractures 
~ are thin, wavy, and discontinuous. 

~ ~v 
~r7 

/1 

CN 'f' v 
/ 

--!/ 
.:fjy 

CV 

/ -ov 
/ C1f 

c<t/ 

/ 

596.6 - 606.85 ft: same dolomite as above. 
Upper foot interbedded with vuggy (up to 0.25 
cm) dolomite rubble in a red-brown mud/clay 
matrix. 597.6 - 600.2 ft: dolomite is clayey, 
highly fractured with numerous 
(1-2 mm) open vugs. Remainder of unit is 
competent with numerous small vugs, some 
connected by dissolution to form vertical and 
horizontal bands up to 3 cm in length. Thin, 
discontinuous gypsum-healed fractures 
( 1-2 mm) increase in frequency with depth. 
(continued on next page) 

2 feet of core loss 

2.5 feet of core loss 

~ ==========================================================-"--"'== / 



,~•IN 

WIPP CORE-LOG INVENTORY INTERA 

FORM 1400 

BOREHOLE: __ ___,W.._Q=S,,_P#6"'-=----- DIA.: ..... 4_" ---- LOG BY: ---=-JB_D...._ __ _ 

LOCATION: ---...:.N..,.E ..... 1.:...14.-S=W~1.:.../4.:...S=e=ct=i=on~29........_T_22...,s ......... R=-31~ .... : ----- DA TE: 09/29/94 
DRILL DATE: 09/29/94 

ORIENTATION: __ v.::..;e .... rt ..... ica_,_l_.D=o=w.:..:.n _______ -----

COORDINATES: _ _.....16=2 .... 6,._' .:...F=S-L _ __,_14=6::...:.1_' _FW_L ___ , ----- DRILLER: _ _.R_..o ..... n .... n .... ie.....,K ..... e .... it ..... h _ 

ELEVATION: __ _,3=3=6;.:.3...,8:....o.f.:::.;ee=t-=a=m ...... s:.:...I ______ , , ____ _ DRILL: Gardner Denver 1500 

DRILL METHOD(S): .......... A:.:....ir.._R=o=ta..._rv~--------, ------ DRILL CO.: WestTeicasWater 

R 
Timel u Depth 
date N feet 

'1/~o 
fl~O 

% 
G 
e 
0 

ov 

c$)V 

-4 
4 

F 
R 
A 
c 
T 
u 
R 
E 

61-

DESCFUPTION 

Toward base of unit, vugs decrease with some 
becoming gypsum filled. Contact between 
Culebra Member and underlying unnamed 
member is sharp. 

606.85 - 608. l ft: black plastic clay with rare 
isolated gypsum crystals (1-2 mm). 

608.1 - 615.2 ft: upper 2 ft black-brown clay 
interbedded with light gray anhydrite grading 
to red-brown mudstom.i: with numerous light 
gray-pinkish anhydrite interbeds, high angle 
veins, and stringers. 

Well Service 

REMARKS 

Culebra Member of 
Rustler Formation 

Unnamed Member of 
Rustler Formation 



PAGE 5 WIPP CORE-LOG INVENTORY INTERA 
OF 5 

FORM 1401 

BOREHOLE: WQ§P#6 DIA.: 4" LOG BY: JEU2 
/"'''·,, 

LOCAT10N: Nf;1/4 SW1/4 Sectioa 29 T22S R31E DATE: 0~/29/S:::-11" 
DRILL DA TE: 09/29/94 

ORIENTATION: Vertjcal Down 

COORDINATES: 1626'FSL 1461' FWL DRILLER: Ronnie Keith 

ELEVATION: 3363.8 feet amsl DRILL: Gardner Qenver 1500 

DRILL METHOD(S): Ai[ Bota0£ DRILL CO.: Wgm Texas Wi!l!! 
Well Service 

R G F 
R 

Time/ u D8'Jlh % e " date N feet 
c 

DESCRIPTION REMARKS 0 T 
u 
R 

"'" .() - \/'I 

E 

"''° J. .. ~ \\_\ .. - See previous page. Unnamed Member o: " .. - ~ Rustler Formation .. -- -- -- -- I -

•fllf./) • - -- -- -- -- -.. -.. .. .. .. .. -• (,UJ.IJ • .. .. - -- -- -- -- . -- -- -- -• • - -- -- . - -- ... - .. -· -- . - . 
• • - .. .. . .. .. .. .. .. .. - .. - -.. -- .. 
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WQSP#6 
HOLE HISTC)RY 



WIPP Project 
WQSP#6 
Eddy County, New Mexico 

September 22-30, 1994 

GROUND LEVEL 

616.6' 

Z. S' 

l_ 

lS 

560' 

18.2' 

WEST TEXAS WATER WELL SERVICE 
RIG#l5 

25' 

2.S FT EXTENSION WITil LOCKABLE cAP'f o 
PROTECT WEU. CASING 

10.75 X 0.375 WAll SURFACE CASING 
CEMENTED JN A 15.HOLE 

s• O.D. X 0.280 W All BLANK FIBERGLASS CASIN' 

CEMENT SLURRY MIX FROM 560 FT TO ! P 
1 FT BELOW SURFACE 
SLURRY IS 7 GAU.CNS WATER TC i CU r·r 
PORTLAND-ASlM CISI0-92 

BENTONITE SEAL FROM 570 TO 560 FT 

SAND PACK FROM 570 TO 567 FT 

8116 BRADY GRAVEL FROM 681 TO 626 FT 

25 FT OF 5• O.D. FIBERGLASS 0.020 SLOT SCREEN 

CENTRALIZERS LOCATED AT BOTTOM OF SCREI 
TOP OF SCREEN. AND AT 60 FT INTERVALS TO 
SURFACE 

10• OF BLANK 5• O.D. CASING 



WEST TEXAS WATER '\¥ELL SERVICE 

September 22, 1994 

WQSP # 5 ' WQSP # 6 

9: oo AM - 12: oo PM - Drilled, set 10.75" surface casing, cemented 

September 

WQSP #'s 2 

6:00 AM -
6:40 AM -
8:15 AM -

23, 1994 

' 6 

6:40 AM 
8:15 AM 

12:00 PM 

- Carlsbad to WQSP # 2 
- Rigged down on WQSP # 2, cleaned up 

location & moved to WQSP # 6 
- Rigged up on WQSP # 6, lined pit, put 

rotating head on, and shut down for 
weekend 

12: 00 PM - .2: 00 PM - WQSP # 6 to OdE!!SSa 

September 26, 1994 

WOSP # 6 

5:40 AM - 7:40 AM - Odessa to WQSP # 6 
7:40 AM - 8:00 AM - Service rig 
8:00 AM - 11:20 AM - Drilling 9 7/8" hole on air 

11: 20 AM - 4:00 PM - started drilling on air/mist pump due to 
amount of water being made in Dewey Lake 
formation. Est. 40-50 GPM 

4:00 PM - 4:15 PM - Trip pipe out of hole 200'. Total footage 
for the day 367' 

4:15 PM - 4:30 PM - Secure rig for the day 

September 27, 1994 

WOSP # 6 

6:15 AM -
6:50 AM -
7:00 AM -
8:10 AM -

9:30 AM -
11:40 AM -

12:30 PM -
4:00 PM -

6:50 
7:00 
8:10 
9:30 

AM -
AM -
AM -
AM -

Carlsbad to WQSP # 6 
Service rig 
Fill pits with brine water and mix sw gel 
Trip in hole, had 15' of fill, cleaned out 
& circulated 30 m.inutes 

11:40 AM - Drilling 9 7/8" hc1le on fluid from 367'-415' 
1.2: 30 PM - Take yoke off drive shaft, return to Odessa 

for parts 
4:00 PM - Rig down waiting on parts 
5:00 PM - Replace parts & ready rig for drilling 

Wednesday morning 



WEST TEXAS WATER WELL SERVICE 

September 28, 1994 

WOSP # 6 

6:00 AM - 6:35 AM - Carlsbad to WQSP # 6 
6:35 AM - 6:45 AM - Check fluid levels 
6:45 AM - 6:50 AM - Trip pipe back to bottom 
6:50 AM - 7:50 AM - Drilled 4' 
7:50 AM 10:10 AM Make bit trip 

1.0:10 AM - 4:00 PM - Drilling 9 7/8" hole 
4:00 PM - .4: 20 PM - Circulate bottoms up, look as samples 
4:20 PM - 6:50 PM - Continue drilling to core point. Quit 

drilling @ 568' 
6:50 PM - 7:00 PM - WQSP # 6 to Carlsbad 

September 29, 1994 

WOSP # 6 

5:45 AM - 6:20 AM - Carlsbad to WQSP # 6 
6:20 AM - 6:30 AM - Check fluid levels 
6:30 AM - 6:50 AM - Trip back to bottom 
6:50 AM - 7:00 AM - Circulate 
7:00 AM - 7:40 AM - Trip out of the hole - 568' 
7:40 AM - a:: 45 AM - Rig up core tools 
8:45 AM - 101: 10 AM - Trip in the lst run with core barrel 

10:10 AM - 10t:30 AM - Circulate 
10:30 AM - 2:: 30 PM - Coring - very slow on fluid 

2:30 PM - 2:: 50 PM - Circulating 
2:50 PM - 3:40 PM - Coming out of hole 28' cut 596' 
3:40 PM - 4:00 PM - Breakdown core barrel, lay on ground 
4:00 PM - 4:30 PM - Pick up core barrel T.I.H. 
4:30 PM - 5i: 00 PM - Pump core out of first barrel 
5:00 PM - 5;: 15 PM - Secure rig for day 



WEST TEXAS WATER ~VELL SERVICE 

September 30 I 1994 

WQSP # 6 

5:50 AM - 6:20 AM - Carlsbad to WQSP # 6 
6:20 AM - 6:30 AM - Check fluid leVE!lS 
6:30 AM - 7:00 AM - Trip pipe and cc1re barrel in hole for 

2nd run 
7:00 AM - 8:30 AM - Clean out 12' of.· fill before coring 
8:30 AM - 11:30 AM - Core from 596' -· 616.6' 

11:30 AM - 11:50 AM - Circulate 
11:50 AM - 1:00 PM - Trip out of hole 

1:00 PM - 1:40 PM - Lay down core barrel and pump out core 
1:40 PM - 2:25 PM - Breakdown core tools and load on trailer 
2:25 PM - 2:50 PM - Trip collars in hole 
2:50 PM - 3:00 PM - Shut down operations and secure rig for 

weekend 
3:00 PM - 5:00 PM - WQSP # 6 to Odessa 

October 3, 1994 

WOSP # 6 

5:30 AM -
7:00 AM -
7:40 AM -
8:40 AM·· 

11:30 AM -
12:30 PM -
1:30 PM-
3:30 PM -

ONJ:T 2 

5:30 AM -
7:30 AM -
9:00 AM -

10:00 AM -
1:30 PM -
2:00 PM -

7:30 AM - Odessa to WQSP I 6 
7:40 AM - Check fluid levels 
8: 40 AM - Trip in hole witltl drill pipe 

11:30 AM - Ream hole from 8 1/2" to 9 7/8" 
12:30 PM - Circulate and condition hole for logging 

1:30 PM - Trip out of hole for logs 
.3: 30 PM - Log well - 616 .150' 
4: oo PM - Shut down operat:ions for day 

7:30 AM - Odessa to WQSP , 1 6 
9:00 AM - Unload screen st.c)rage pad south of site, 

and load surface casing on trailer 
10:00 AM - Unload surf ace casing @ WQSP # 4 and 

WQSP # 3 
1:30 PM - Set & cement sur1:ace on WQSP #'s 3 & 4 
2:00 PM - Load trimmie linE~ on trailer to take to 

WQSP I 6 
4:00 PM - Help out at WQSP J, 6 preparing to run casing 

10-4-94 



WEST TEXAS WATER WELL SERVICE 

October 4, 1994 

WQSP # 6 

6:00 AM -
6:35 AM -
6:45 AM -

6:35 AM -
6:45 AM -
7:00 AM -

Carlsbad to WQSP # 6 
Check fluid levels 
Run weighted joint on sandline in well to 
check for fill - none found 

7:00 AM - 7:45 AM - Move rig and reset, prepare to run 2" 
trimmie line 

7:45 AM - 8:30 AM - Run 2" trimmie line 
8:30 AM - 10:00 AM - Run 5" OD fiberglass casing & screen. 10' 

blank, 25' of .020 slot screen, 584.10' of 
blank casing 

10:00 AM - 11:15 Am - Trimmie lined 2100# of 8/16 gravel pack into 
well 

11: 15 AM - 12: oo PM - Mixed sw gel/water plug to pump on top ,-,f 
gravel pack for bentonite seal 

12:00 PM - 1:45 PM - Wait on cement 
1:45 PM - 3:10 PM - Circulate cement from top of bentonite seal 

:i: 30 
4:00 
5:00 

to surf ace 
PM - Pull trimmie line 
PM - Rig down and move to WQSP # 4 
PM - Rig up and line pit on WQSP # 4 

3:10 
3:30 
4:00 
5:00 

PM -
PM -
PM -
PM - 5:40 PM - WQSP # 4 to Carlsbad 

October s, 1994 

WQSP I 6 TD 616.6 

l:OO PM - - Arrived on location, set up and grease unit 
Change out bailers and go in the hole 

1:45 PM - - Fluid level @ 174' due to mud left inside 
casing 

1:45 PM - 4:00 PM - Bailed on well to develop, remove mud and 
fines, made 33 trips with bailer, retrieving 
335 gallons of fluid. Shut down for the day, 
returned to Carlsbad 



WEST TEXAS WATER WELL SERVICE 

October 6, 1994 

WQSP # 6 

Unit # 2 

6:45 AM - - Arrive at location, check unit and prepare 
to bail 

6:55 AM - - Start bailing, water level recovered to 
417' overnight 

6: 55 AM - 1.0: oo AM - Continued bailing well to develop. Bailed 
water level to 605' in 31 trips, recovering 
315 gallons of fluid. Let well set for 10 

10:00 AM -
10:45 AM -
11:45 AM -
12:00 PM -
12:10 PM -

3:35 PM -

October 7, 

WOSP # 6 

Unit # 2 

10:45 

11:45 
12:00 

12: 10 
3:35 
4:45 

1994 

minutes, fluid level recovered 5 1/2 ' 
AM - Made 5 more runs with bailer, shut down 

operations to gc> and get water truck 
AM - WQSP # 6 to WQSP # 4 to get water truck 
PM - Dump 20 ·bbls of fresh water to help break-

down mud in form & further develop well 
PM - Rig up unit to start bailing again 
PM - Bailed on well -· water level 585' 
PM - Work on hydraulic:: pump on unit & shut down 

for the day 

7: 30 AM - 7: 45 AM - Arrive on locatic:m, set up unit & prepare 
to bail 

7:45 AM - 8:00 AM - Started bailing well - water level @ 413' 
made 5 trips with bailer, laid bailer 
down and prepared to run pump 

8:00 AM - 9:50 AM - Ran 1 1/2 HP 5 Gl?M to further develop well, 
ran air line pro,"ided by Ron to determine 
fluid level, sin.c:e well is a marginal 

9:50 AM 

10:30 AM 

10:47 AM 
12:00 PM 
12:12 PM 

1:47 PM 
1:51 PM 
3:00 PM 
3:08 PM 
3:15 PM 

-
-
-
------

producer 
10:30 AM - Rig up test equipment, hook up generator to 

run pump 
- Start pumping well, meter reading 019393, 

pumping 7.5 GPM 
- Stop pumping to let well recover 
- Start pump @ 6 GPM with 23# back pressure 
- Stop pump, pressure drop to OI 
- Start pump @ 6 GPM 23# 
- Stop pump 
- Start pump @ 6 GPM 22# 
- Stop pump had 4# 
- Shut down operations 



WEST TEXAS WATER WELL SERVICE 

October 10, 1994 

Unit # 2 

8:30 AM - Arrive @ WQSP I 6, rig up on well to lower 
pump 10'; top of pump set @ 598'. Airline 
99#, swl 364.3' 

8:47 AM - - Start pump w/gate valve open - well pu::nping 
7.5 gpm 

8:52 AM - - Airline pressure 80#, back pressure 20#, 
7.5 gpm, pumping level 408.2' 

8:56 AM - - Increased back pressure to 60#, pumping 
5.75 gpm 

8:58 AM - Airline Back GPM Draw- Pumping 
Pressure Pressure down level 

SO# 60# 5.5 94.7' 459.1' 
9:00 AM - 48# 60# 5.5 117.8' 4'82.1' 
9:02 AM - 80# 5 
9:04 AM - 42# 80# 5 131. 7 I 496' 
9:05 AM - 40# 80# 5 136.3' 500.6 
·9: 10 AM - 30# 75# 4.5 159.4' 
9:15 AM - 23# 100# 3.5 175.6' 
9:20 AM - 18# 97# 3.25 187.1' 539.9' 
9:25 AM - 13# 110# 2.75 198.7' 563' 
9:30 AM - 11# 120# 2 203.3' 567.6' 
9:35 AM - 10# 130# 1.25 205.6' 569.9' 
9:40 AM - 9# 130# l.25 207.9' 572.2' 
9:45 AM - 8# 129# 1.25 210.2' 574.5' 
9:50 AM - 8# 135# 1 2io.2 1 574.5' 
9:55 AM - 7# 135# .75 212.5' 576.8' 

10:00 AM - 6# 135# .75 214.8' 579.l' 
10:05 AM - 6# 135# .75 214.8' 579.1' 
10:10 AM - 5# 135# .75 217.1' 581.4' 
10:20 AM - 5# 135# .75 217.1' 581.4' 
10:30 AM - 5# 135# .75 217.1' 581.4' 
10:40 AM - <5# 135# .75 217.1' 581.4' 
10:50 AM - <5# 140# .so 217.1' 581.4' 
11:00 AM - <5# 140# .so 217.l' 581. 4 I 
11:15 AM - <S# 140# .so+ 217.1' 581. 4 I 
11:30 AM - 5# 140# .so+ 217.l' 581. 4' 

Shut pump off and started recovery test of well 



WEST TEXAS WATER WELL SERVICE 

October 10, 1994 

11:30 AM -
11:31 AM -
11:32 AM -
11:33 AM -
11:34 AM -
11:35 AM -
11:40 AM -
11:45 AM -
11:50 AM -
11:55 AM -
12: 00 PM -
12: 10 PM -
12:20 PM -
12: 30 PM -
12:45 PM -

1:00 PM -
1:30 PM -
2:30 PM -
3:30 PM -

10-11-94 
6:30 AM -
7:30 AM -

October 12, 1994 

Unit @ 2 

5# 
5# 
5#+ 
5#+ 
5#+ 
6# 
6#+ 
7.5# 
8# 
10# 
10# 
12# 
14# 
17# 
20# 
23# 
29# 
38# 
46# 

90# 
92# 

8:30 AM - Arrived on WQSP I 6, rig up pulling unit 
to pull test punip 

9:00 AM - 11:00 AM - Pulled test pump and moved to WQSP # 4 
11.: oo AM - 1: 30 PM - Rigged up and wa.ited on cement 
l: 30 PM - 4: oo PM - Bailed on well t~o develop and clean up 

any fines left by gravel pack TD 800' 

• 



WQSP #6 
GEOPHYSICAL LOGS 

• 



DOE/WIPP 97-2220a 

Geophysical Log from DOE/WIPP 95-2154 has not been copied 
for inclusion in this report. This page is 

intentionally left blank. 



DOE/WIPP 97-2220a 

Geophysical Log from DOE/WIPP 95-2154 has not been copied 
for inclusion in this report. This page is 

intentionally left blank. 



WQSP#6a 
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WQSP#6A {Q) 
1653 I FSL 
1395 I FWL 

-:-//~ 
~- - ' 

29 

Location of WQSP #6a 

-® 

I 

0 



Location: 

Elevation: 
(Top of Casing) 

Cuttings Description: 

Drilling Contractor: 

Drilling Record 

Stratigraphic Unit 

WQSP#6a 
Condensed Well Summary 

-
Section 29, T22S, R31E 
1653 ft from the south I.in 
13 9 5 ft from the west lim~ 

3364.7 ft above mean sea llevel 

M.L. Martin 

West Texas \Vat er Well S e:mce 
3432 W. University, Odes sa, Texas 79764 

5) 381-7853 fax (915) 381-2687 phone (91 

Date: 
Bottom of hole: 

October 28, to November 1, 1994 
225 ft below land surface 

Cored interval: 160 ft to 220 ft 
Cuttings: every 20 ft 

WQSP#6a 
Stratigraphic Summary 

_, 

Depth Interval Natural 
Gamma Log (feet) 

Core 
Description 

Surficial Deposits/Santa Rosa 0-35 

Dewey Lake Redbeds (partial) 35-220 160-220 



WQSP#6a 
CUTTINGS DESCRIPTION 

(see WQSP 6) 



WQSP#6a 
DEWEY LAKE FORJMATION 

CORE DESCRIP'fION 



PAGE._,_1 __ WIPP CORE-LOG INVENTORY 
OF 5 

BOREHOLE: ---~W.:.;;Q.,.,S,,.,._P#6:.:.=a=------ DIA.: ___ 4.._" ____ _ 

LOCATION: ____ ~N~E-1~/4.......:S~W~1~/..._4~S~e=ct=io~n~2-9..__...T2_2_S ......... R~3~1-E _____ _ 

ORIENTATION: ___ v .... e .... rt"""ica....._I D ........ own ________________ _ 

COORDINATES: _ _...16=5=3~'~FS..,,..L_-'"'13=9=5~'FW......._._L...._ ______________ _ 

ELEVATION: ____ -....:3=364=-i~·Z~f~ee~t~a~m........,sl ______________ __ 

DRILL METHOD(S): __._,A:.:..ir...:...R...,.o....,ta...,rv..._ ________________________ _ 

Imel 
date 

R 
u 
N 

G 
e 
0 

F 

• A 
c 
T 
u 
It 

DESCRIPTION 

INTERA 

FORM 1400 

LOG BY: _ __..J ... B...,Po...-- · .. ,,_ 

DATE: 10/31194 
DRILL DA TE: 10/31 /94 

DRILLER: _ ___.....R-=o ..... nn.__i....,e..._K...,.e=it ___ h_ 

DRILL: Gardner Denver 1500 

DRILL CO.: WestTegsWate! 
WelSem:e 

REMARKS 

·~--..... -.-.1~~0 ---+---1--"E-+------------------------------+----------------: ~ 

~ -~ ;;t,J.P -------- -
: 1(,f. () : - -. -.. -.. -. -.. . -. -.. -
;/{h.O : .. -.. -.. . .. -.. -.. -.. -
- -- -·-J~f.() • 
- -. -.. -.. -.. -- -.. -.. -
: I 1rJ.o : .. -- -.. -.. -.. . .. . - -

= - -
• /1',!.o --

160.0 - 191.0 ft: light to dark red-brown 
siltstone with numerous green-gray reduction 
spots varying in size and frequency. Spots 
occur randomly and in bands - the majority are 
1-2 mm in diameter some form lenses up to 2 
cm. In frequent, thin randomly oriented 
gypsum-filled fractures, clay lenses occur from 
180.6-181.2 ft and some coarser grained 
(sandy) intervals. A broken, rubbly, silty 
interval occurs from 186.0-188.1 ft underlain 
by more competent siltstone. Unit bas 
frequent horizontal fractures along bedding 
planes. At base of unit there is 2.5 ft of core 
loss. 

Dewey Lake 
Formation 

"''~ 



I 
_, 

PAGE 2 WIPP CORE-LOG INVENTORY INTERA 
OF ~ 

FORM 1400 -
BOREHOLE: WQSP#6a DIA.: 4: LOG BY: JaQ .. , 

•. , .... ...)CATION: NE1/4 SW1/4 Section 29 T22§ R~1E _ DATE: 1Q/31/94 
DRILL DATE: 10/~1/94 

ORIENTATION: V~rli~I QQwn -
DRILLER: RQnnj~ Keittl 

COORDINATES: l6~~· F§L 1~95'FWL -
DRILL ~51rdn~r Q~QVil[ 1 ~QQ 

ELEVATION: ~364.7 f~ arn~I -
DRILL CO.: West. Texas Wat!! 

DRILL METHOD(S): ~ir BQta~ WdSeMCe -

R G F 

• Time.' u Deptti % e .. 
c 

date N feet 0 T DESCRIPilON REMARKS 
u 
• 

.... 711·0 . 
E 

13, .... . 160.0 - 191.0 ft: light to dark red-brown Dewey Lake 
i- . 
.... . siltstone with numerous green-gray reduction Formation 
i- . 
i- . spots varying in size and frequency. Spots 

I i- . 
i- . occur randomly and in banids - the majority are 
i- flf . • I .o • 1-2 mm in diameter some form lenses up to 2 
i- • 

cm. In frequent, thin randiomly oriented - . .. . 
i- . gypsum-filled fractures, clay lenses occur from .... . 
.... . 180.6-181.2 ft and some coarser grained 
i- . 

(sandy) intervals. A broken, rubbly, silty I'•. .... . 
.... . 

interval occurs from 186.0-188. l ft underlain •J-ft.D • - . 
by more competent siltstone. Unit has i- . 

i- . 
frequent horizontal fractures along bedding i- . .. . 
planes. At base of unit the:re is 2.5 ft of core i- . 

i- . 
loss . ... . ... . 

Ito J-1(.1 • 
i- • ... . 
i- . .. . - . 
i- -- -.. -.. -
:tfl·~ • -- . - . - . - -
i- . 
i- . ... . 
i- . 
• 1.fz,o • 
i- -... -.. -
i- . ... . - -- . - . 

'" - . . () -



PAGE._...3....__ WIPP CORE-LOG INVENTORY INTERA 
OF 5 

FORM 1400 

BOREHOLE: ___ w......,..a .... s ..... P#6 .......... __ a ____ DIA.: __ ___.4_" ---- LOG BY: _--.xJ:..B:..P---..... --.~-

LOCATION: ____ ~N~E~1~/4~S~W~1~/4~S=eci==io~n-2~9 ...... T~22~S~R.-.3~1-E..__ ______ ~ DA TE: 10/31 /94 ._,,.,,, 
DRILL DATE: 10/31/94 

ORIENTATION: ----=-Ve=rt...,i...,,ca .... l ... Qown=~-----------------------
DRILLER: _ ...... R ..... o .... n-.-n=ie .... K ...... e ..... it-..h _ 

COORDINATES: _ __..16...,5""'3.._' ,,_FS"""L __ 1..,.3=9J,,5'_.fW .......... L ________ _ 
DRILL: Gardner Denver 1500 

ELEVATION: _____ 3~364-=-~·7~f~ee-t~a~m~s=I ______________________ _ 

DRILL METHOD(S): --....A .... ir ..... R...,,.o....,ta ..... rv _________________________ _ 
DRILL CO.: West Texas Water 

Well§erys 

R 
Tm&' u Depth 
m.e N feet 

Jff.P 
~ -- .J - -I - -I 

~ '~ j •I -~ -: - ::i ... 
I ... ., - ., 

I - ·~ -... ... ... 
•lt1·~ 
!: ~ -

~ 
... ... - . --

1%1 -• /90.0 
- -... -

//:ID - -- -
10/11 - . - -... -

- -i:1f ~· 19,/.() • - -- --; : -. ... . ... . - . - . 
: /Jf.P : - -- -... -... . ... . - . 
... . 
"" /Ill.~ 

. -

G • • q(, 8 A 
c 

O r 
u 
• E 

DESCRIPTION 

160.0 - 191.0 ft: light to dark red-brown 
siltstone with numerous green-gray reduction 
spots varying in size and frequency. Spots 
occur randomly and in bands - the majority are 
1-2 mm in diameter some form lenses up to 2 
cm. In frequent., thin randomly oriented 
gypsum-filled fractures, clay lenses occur from 
180. 6-181.2 ft and some coarser grained 
(sandy) intervals. A broken, rubbly, silty 
interval occurs from 186.0-188.l ft underlain 
by more competent siltstone. Unit has 
frequent horizontal fractures along bedding 
planes. At base of unit there is 2.5 ft of core 
loss. 

191.0 - 192.6 ft: crumbly, highly fractured red
brown siltstone with reduction spots (gray
green) and some gray-green clay lenses. 

192.6 - 205.6 ft: see next page . 

REMARKS 

Dewey Lake 
Formation 

2.5' of core loss 

<J 



PAGE.__..4 __ WIPP CORE-LOG !INVENTORY INTERA 
OF 5 FORM 1400 

11------....i...-------------~-·-------.-----.__;;..;..;...;.;....;,._;;..~1 
BOREHOLE: ___ W.:.=OuS~P#6-=:=.a ____ DIA.: ---~.ii~·----- LOG BY: ----=J.-8..,.0 ___ _ 

LOCATION: ___ ~N~Ela..!.i.1/~4~S~W~1/~4~SQe~ct~io~n~2~9~T~2~2~S.:..uR~3~1E_=·-------- DA TE: 10/31 /94 
DRILL DATE: 10/31/94 

ORIENTATION: --..!v~e:!..!rt.:.:.ica~I Jli:Oown~~--------·-----
ORI LLER: _ __._.R.,..on..,.n=ie........,K=e....,ith~ 

COOROINA TES: -~1.:.=:6~53111:..'..:.F.::.S~L..____:.1~39~5'""' .:...FW..._L,__ ____ , _____ _ 
DRILL: Gardner Denver 1500 

ELEVATION: ---.=3364:zx;~-~7...:.f.¥eeX.ltUal!l.m~s .... I ________ , ____ _ 

DRILL METHOO(S): ~A~jr..!.R~owta;u.ry;,.._ _________ , ____ _ 
DRILL CO.: West Tegs Water 

Wei Seryiee 

R 
rllTlel' u De$lth 
~ N feet 

·~ ... · 

: /'1/,.o j 

~ J 
• J'ff.P :' ... .. ... .. .. .. .. 

. . . .. .. . ... . .. . 
.,tn·~ . 
t : - .. --... ... 

.. .. . . .. ... .. - .. .,.,,,,;.~ . ... . ... -... .. --.. 

. .. .. .. .. .. . 
- _J • •·tllJ;-.() .. .. .. - .. - .. ... . -... .. - .. .. .. .. .. 
•JA(,.o .. - . - . - . .. . 
... . 
... . 
loo . - .. - . 
' 2fJ(.(J 1 

G • • % e " c 
0 T 

v 
• £ 

' 

DESCRIF'TlON 

192.6 - 205.6 ft: Compet·ent dark red-brown 
siltstone with coarsely crystalline anhydrite 
occurring in 1-2 mm horizontal bands along 
bedding planes. Numerous reduction spots ( 1-
2 mm, up to 0.5 cm) in varying frequency, 
isolated and in bands. Thin (1-2 mm) 
randomly oriented gypsum-healed fractures . 
Siltstone is coarser grained and appears more 
porous along bedding plaines. Clayey, rubbly 
intervals occur from 203.2-203.4 ft and 
205-205.6 ft. 

205.6 - 220.0 ft: see next page . 

REMARKS 

Dewey Lake 
Formation 



PAGE . ....::5 __ WIPP CORE-LOG INVENTORY INTERA 
OF 5 

FORM 1400 

BOREHOLE: ___ _.w ........ a...,S::.:.P#6--'=:.:0a...__ ____ DIA: ___ 4 __ " ____ _ 

LOCATION: ___ ~N~E~1~/4~S~W.......,,1~/4~S=e=ci~i=o~n-2=9~T-22-S:ir:...:...R~3~1-E _____ _ 

ORIENTATION: __ _.v ..... e...,,rt...,,jca ........ r DoE.:.wn;:.:..r..:. ____________ _ 

LOG BY: _ ___..J_B_o ___ __ 

DATE: 10/31/94 
DRILL DATE: 10/31/94 

DRILLER: __ R.._o .... n....,n-...ie ......... K ..... ei .... th ___ 
COORDINATES: ___ 1s_s_3_·_FS~L _____ 1_3~95_·~FW .......... L ________________ _ 

DRILL: Gardner Denver 1500 
ELEVATION: ___ ~3364~-,7........,.fee__.._t=am........,,sl,__ ______________ __ 

DRILL METHOO(S): 

R 
Tmel u Depth 
dllle N feet 

ID/JJ 
«~/.() 

: ~ ... 

J -.. ... -... 
:,t1~ .I -.. - .. 
i- .. - .. .. -.. -.. -.. -

J .. -
·21~.o. .. -.. -.. -.. -.. -- . -.. -- -
:,;1f..o -• - . .. . .. . .. . .. . .. . .. -- . - -•.///,., . - . .. -.. -- . - .. .. -.. -.. -.. -
•./ lf·I -.. ~ .. -.. -.. -.. -.. . -- -- -
~,ttJ.~ -

Air Rotary 

G F 

• C!ll e .. 
c 

0 T 
u 
• E 

DRILL CO.: WestTf!!' Water 
Well Service 

DESCRIPTION REMARKS 

205,6 - 220.0 ft: competent light red-brown 
siltstone with very prominent, frequent, 
selenite bands, veins, and stringers, Prominent 
gray-green reduction bands and lenses. Unit 
has thin, wavy bedding . 

Dewey Lake 
Formation 

') 



WQSP#6a 
HOLE HIST~ORY 



WIPP Project 
WQSP#6a 
Eddy Cowity, New Mexico 

October 28-31, 1994 

GR<XJND LEVEL 

225' 

152' 

20 

+ 
3' 

r 
24.2' 

25' 

1 
10" 

WEST TEXAS WATER WELL SERVICE 
RIG #15 

25' 

2.5 Fr EXTENSION WITH LOCKABLE CAP Tv ,. 
PROTECT WEll CASING 

10.75 X 0.375 WAll SURFACE CASING 
CEMENTED IN A Is• HOLE 

5• O.D. X 0.280 WAll BLANK FIBERGLASS CASING 

CEMENT SLURRY MIX FROM I 52 FT TO I FT 
I Fr BELOW SURF ACE 
SLURRY IS 7 GAllONS WATER TO 1 CU FT 
PORTI.AND-ASTM Cl510-92 

BENTONilE SEAL FROM 172 TO 152 Fr 

SAND PACK FROM 175 TO 172 Fr 

8/16BRADY GRAVELFROM225 TO 175 Fr 

2S Fr OF 5• O.D. FIBERGLASS 0.020 SLOT SCREEN 

CENTRALIZERS LOCATED AT BOTTOM OF SCREEN, 
TOP OF SCREEN, AND AT 60 FT INTERVALS TO 
SURFACE 

10· OF BLANK 5• O.D. CASING 



WEST TEXAS WATER. WELL SERVICE 

October 28, 1994 

WQSP # 6A 

6:00 AM - 6:40 AM - Carlsbad to WQSP # 3 
6:40 AM - 6:50 AM - Check fluid levels 
6:50 AM - 8:00 AM - Rig down on WQSP # 3 
8:00 AM - 9:30 AM - Work on rig 
9:30 AM - 10:10 AM - Rig up on WQSP I 6A 

10:10 AM - 11:30 AM - Drill 9 7/8" hc:::ile from 25' - 130' 
11:30 AM - 12:00 PM - Shut down and ~secure rig for weekend 
12:00 AM - 2:30 PM - WQSP # 6A to Odessa 

October 31, 1994 

WOSP # 6A 

5:40 AM -
7:35 AM -
7:50 AM -
8:00 AM -
8:15 AM -
8:40 AM -
9:00 AM -

10:15 AM -
11:10 AM -
11:50 AM -
12:05 PM -
12: 35 PM -
1:20 PM -

2:00 PM -
2:30 PM -

3:35 PM -
3:55 PM -

7:35 AM - Odessa to WQSP I 6A 
7:50 AM - Check fluid levels 
8: oo AM - Trip pipe in hc1le 
8: 15 AM - Wait on Mary ar:td Ray 
8:40 AM - Drill 9 7/8" hc•le from 130' - 160' 
9: oo AM - Trip pipe out c1f hole & prepare to core 

10:15 AM - Rig up core barrel, trip in hole w/core 
assembly 

11:10 AM - Core from 160' - 191' 
11:50 AM - Pull core 
12: 05 PM - Pick up 2nd inn .. er barrel 
12:35 PM - Trip in hole with core barrel assembly 
1:20 PM - Coring from 191' - 220' 
2:00 PM - Trip out of ho.le and break down core 

barrel 
2:30 PM - Pump out core 
3:35 PM - Break down core barrel assembly and load on 

trailer 
3:55 PM - Service rig and shut down for the day 
4:00 PM - WQSP # 6A to Carlsbad 



WEST TEXAS WATER WELL SERVICE 

November 1, 1994 

WOSP # 6A 

5:50 
6:30 
7:00 
8:20 
9:55 

10:55 

AM -
AM -
AM -
AM -
AM -
AM -

6:30 
7:00 
8:20 
9:55 

10:55 
12:10 

AM - Carlsbad to WQSP # 6A 
AM - Work on rig 
AM - Wait on logging unit 
AM - Run camera 
AM - Run geophysical logs 
PM - Trip pipe back in the hole & ream 8 1/2" 

to 9 7/8" hole from 160' - 225' 
12:10 PM - 12:40 PM - Trip out of the hole to run casing 
12:40 PM - 1:05 PM - Run trimmie line 

1:05 PM - 2:00 PM - Run casing (10" x5" blank, 29.6' x5" 
fiberglass pipe with 25' .020 slot, 187' 

2:00 PM -
2:40 PM -
3:10 PM -

of 5" fiberglass blank) 
:2: 40 PM - Start gravel packing from 
3:10 PM - Mix & pump bentonite seal 
4:00 PM - Cement through 2" trimmie 

surf ace 

225' - 175' 
175' - 172 I 

line from 152' to 

4:00 PM - 4:30 PM - Clean up grout machine, trimmie line, secure 
rig for the day 

4: 30 PM - !5: 15 PM - WQSP I 6A to Carlsbad 

November 2, 1994 

lfOSP # 6A 

6:00 AM - 6:40 AM - Carlsbad to WQSP # 6A 
6:40 AM - 11:15 Am - Rig down, pick up on location, secure 

load & depart for Odessa 

Unit # 2 

9:00 AM -
10:00 AM -
10:45 AM -
11:15 AM -
12:10 PM -
12:20 PM -
12:35 PM -

12:50 PM -

1:15 PM -
1:25 PM -
1:45 PM -
2:15 PM -

l<>: oo AM - Made 20 trips with bailer 
10:45 AM - Run pump in well 6A to develop & test 
11:15 AM - Rig up discharge and hook up to control box 
12:00 PM - Wait on generator 

- Start pump to develop well-pumping 30 GPM 
- Pumping 30 GPM, clear no turbidity 
- Pumping 28 GPM, clear-shut off & surge 6 

times 
- Started pumping 30 GPM, water clears up 

within 60 seconds 
- Pumping 28 GPM 
- Pumping 28 GPM 
- Pumping 28 GPM 
- Pumping 28 GPM 



.. 

WQSP #6a 
GEOPHYSICAI" LOGS 



.-
DOE/WIPP 97-2220a 

Geophysical Log from DOE/WIPP 95-2154 has not been copied 
for inclusion in this report. This page is 

intentionally left blank. 



DOE/WIPP 97-2220a 

Hole History Data for WQSP-E>a (2 pages total). 



r~ 02-19-80 Additional Work 
_.DATE: _1_0_-2_7_-7_8 ____ _ 

FENIX & SCISSON, INC. 

HOLE HISTORY DATA 

- - j 1.D. No.: HOLE No.: WIPP Hydro #6A W.O. No.: 
-

USER: Sandia Lab TYPE HOLE: Hydrol,~gi c 
LOCATION: New Mexico COUNTY: Eddy AREA: WIPP 

-
SURFACE COORDINATES: **281.53 1 FNL, 272. 77 I FWL GROUND ELEVATION: ** -
RIG ON LOCATION· Started: 1-5-81 Recomoleted: 1-23-81 -
CIRCULATING MEDIA: Air-water -
No. of COMPRESSORS & SIZE: I 

BORE HOLE RECORD CASING RECORD 

FROM TO SIZE I. D. WT./FT. WAl.L GRADE CPL'G FROM TO CU. FT. CMT. 
-

* o• 5' Excav. (5' x 5' ce lar) O' 5' Dirt 

* 5' 38' 18 11 8.921 11 36.00# J-55 ST&C 2' 38' 72 
-· 

38' 475' 7-7/8 11 4.950 11 15.50# J-55 ST&C O' 474.5' 155 -
475 1 640' 4-3/4 11 *** 

I MANDREL DEPTH 
-TOTAL DEPTH: 640' PLUGS: -

JUNK: None -· LOGGING DAT A: I SURVEYS PAGE: I COR:NG PAGE: 
- -'OTTOM HOLE COCRDINA TES: 283.99' FNL, 273.22' FWL @ 527' REFERENCE:S-Sun #SUI.75-6123 

NOH-OPt:RATIOHAL TIME OPERATIONAL DE!LAY TIME WORK•NG TIME 

Move Rig u;> & down __ days Equipment Repair __ doys Drilling T·me __ day 

Secured __ days Cov'ng __ doys Trip Time __ doy 

Bai I & Run Mandrel __ days Lost Circ. __ doys Single Shot Survey T me __ doy 

Logging __ doys Fishing __ doys .. , .·""r::~'.•1. 
:,· __ doy 

Survey __ days W. O. Equipment _._days Tota'i' __ doy· 

Casing __ doys __ days __ day· 

Cement __ days __ days 2, 00 day· 

Coring __ days __ doys 

__ days __ days Working Tome 0.81 doy· 

TOTAL __ days TOTAL __ days TOTAL ELAPSED TIME 

REMARKS: * Site re items. 

*** Packer and 2-3/8 11 tubing to 529.6', not cemented.· 
·~---------------~~---

* * Brass monument location: 285.10' FNL,. 270.55 1 FWL, Sec. 18, T22S, R31E. 

7 .26' .. Rin No. Nome Type 

1------------------------+--·~· Pennsylvania Drilling Co. 2.96 doy• 

Horizontal deviation at 527 1 (deeper than __ days 

driller's depth) was 2.50', S 10° 24' W, __ days 

s "ob #SUI.75-6123. __ doys 

__ doys 

WDS: sjw __ doys 



1-5-81 

1-20-81 

1-21-81 

1-22-81 

1-23-81 

WIPP HYDRO #6A 
ADDITIONAL WORK 

Ran USGS fluid probe and found fluid level at 289.75'. 

Moved in Pennsylvania Drilling Company's rig #3 and rigged up. 
Ran 4-3/411 bit in the hole to 581' and unloaded hole with air. 
Reamed tight hole from 481' to 519' using mist drilling. Worked 
days only. 

Repaired rig and reamed hole from 519' to 525' • Drilled 4-3/ 411 

ho'le from 525' to 600'. 

Drilled 4-3/4 11 hole from 600' to 640' and circulated hole clean. 
Ran Dresser Atlas caliper log. · 

Ran a Lynes inflatable bridge packer with a· 1750# shear pin in 
the shut-in plug in the hole on 2-3/8" 0.0., J-55, EUE tubing. 
Set top of the 4-1/4 11 O.D. x 66" packer element at 529.60'. 
Pulled tension on the tubing and hung in the tubing hanger slips. 
Moved out rig. 

I 
I 

. .. ----,,,,,., 
,' ' 

/ ' 



DOE/WIPP 97-2220a 

Appendix JI 

Material Safety Data Sheets for Materials 
used at Mudpit SVVMUs 

MSDSs and product information for bentonite-based muds, mud gels, and EZ 
MUD (13 pages total) 

MSDSs and product information for surfactant additives, foaming agents, and 
defoamer ( 14 pages total) 

MSDS for chemical wash CW-7 (5 pages total) 

MSDS for cement (4 pages total) 

MSDSs for the additives flocele and drispac (8 pages total) 



DOE/WIPP 97-2220a 

MSDSs and product information for bentonitE~-based muds, mud gels, and EZ 
MUD (13 pages total) 
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WYOMING MNIRI!!! 
. . -i.~···- -:· 

INTERNATIONAL ORIWNCtPUiJDS. INC. 
2707 North Loop West, Suite -'SO• H~ton, T•1tas 77001· 

ltnefcencr Telephone ~»er (7UJ UO-.l&U · 

$ECTIQN I 

"'.cmiaJ Namea 8~ntonite, .. CoUoidat Claf'" Ot.etnical Farnil7: H7drous At:.amlnum Silicates 

pplieation: Viscosillt:r and filtrauon reduces Paldca&ir.&: 100 lb sa~lcs 

CTION Jl DA A 

oiling Polnu N/ A. 

ulk Density• -" lb/ft.J 
Specmc Gca•it:rs ?.' &•ft/Crill 
Solubillily u. •ai.n l!i 

apor Pressure (l;nmffp NIA 
=rcent Volatiles by Welph 101& • 

Yapot _Denslt7:_~alJ; NIA·. 

~nporatJon R&ta N/ ,\ 

Pale &r•r to buff color, odorless 

$ECTION lU HAZARDOU 

HuardcNI ~ponent 

SW ca 
Total Mau 

Respkable Mats 

,. 
. - less thlt1 I;.'~ 

100 

~C ION IV 

tabWtJI StaDle Conditions to A.wold: ~nc:! 

ol7merlutlom Will nor occur Candlll0ns to Awoid: None 

dous Decomposltlon Prochactsa _None 

TlON Y 

D.oes n.lt supper t combustiofr-

UL& N1A 

;&'LY 

. -:·.: ____ :~;J~~ 

.:..1 

- ....... 

U sn&fMl 
'mg/Ml 

U£L: N/A 

. 
1'111 bec:o.ntt sJippc:ry -ath4~n w41i. W.ar seU·coni:aln.d br•&thinl 



-. 

·-· 

-

HI.old Uinit Valuei ' maf rn > r~spir able dust 

ffects of Overexposures 

Eye11 R.edntn, lrrltatlcn, or abrasion 1t1!ly re.1.0lt fr'>•n direr.t ch.-·~'•m:. 

Slcim No adver•e eUtet1 are anticipate~. 

ll'\l'\alation1 lles?ir&tOfy traC:t lrdt~tiQn will t!;ult frO·n C"Cp~s:.:re ~~ ..;:0111:c-1•tl"Ations &rULf:r 

th&n f1. V 1 which may l•~ to SOY"tr~ h.'111 da1nac~. 

ln&est1ons Altt\O\J&h cort,ldered non•loic1c, e'cess~·1e h1gestion rn.l) -:a.:s.e c;~1nping 3.n4 

cons&ipation. 

!mergMCy and Plnt Aid Proceduresi 

!yesa Do not toueh eyes • flush im•f'eui.uety iitith w~tm waler holdin' H~s open to ensure 

complete removal. Seek medical urentiOft 11 lrrit;ition p~usts. 

SkiN Wuh oil with 10.p Md water. 

lnhalat!ons lemove bftmediatel7 to frHh ~- If irri~tion occurs or l•t&t i:~centrations 

Inhaled, consult a physidan, 

"'cestlon1 Drink 2 glaues ot wa~er, each containtn1 !\ te~spoon of s.llt. Consult a physi~ 

for persist&nt symptoms. 

Precautlanary Labellft&I None 

In& and Storages Do not handle with aqueou1 wlu11ons or o_Cher aqueous &4sorbent material. Maier 

should not.be opened and handled lft ""f~tllated &rH!. 

OfECllON INFURMA TlON 

esplratotr Protectianl NIOSH/MSHA approve~ respirator, •hen conceotr3t!on •sc:eedt Tt.V. Particle 

t rnuk rtqulred all other times. 

otecti-fe Glovna Cotton glo•es ret:o1n1nend~ 

entllatlon: Locall eshaust req\lired 

None 

Eye Protectaon: t>vst &'&£1~s 

SECTtON lX SPU.L OR LEAK PROCEUURtS 

teps to be Taken in Case Matetial ls RtlHted or SpHled1 V:ic:w1!l ii ~ntble to .i•oid generating 

irbome dust. A~o!d adding •ater, the product wrll ~c:ouae slippery ·M!1en .1noisumed. 

aste Disposal Methoda Place in appto'led S3nit117 lanC:Hil ~c.c~d;•,, to red~r!\l, 5ta1~, ~nd local 

q\Utiom. 

SECTION X RANSPURJ\ TtUN lNFOiMA lUN 

Not haiatd0\11 

Proper Shippina "-"* Not reuticted 

111 ....... a1r,ed J..abeba None 



• 
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WYO-BEN, INC. 
MATERIAL SAFETY DATA SHEET 

Trade Name(s): EXTRA HIGH YIELD BENTONITE 

1--G_e_n_er_ic_N_a_m_e ...... (s ..... ):_W __ y_o_m_i_ng ___ (W_es_t_e_m __ )_Be_n_to_n_it_e ___ (C_J!.S No. 1302-78-9) 

Chemical Name(s): Sodium Montmorillonite (CAS No. 1318-93-0) !------------------------.. 
Manufacturer: WYO-BEN, INC. Telephone Numbers: 
Address: P.O. Box 1979 Information: (406) 652-6351 

Billings, Montana 59103 EMERGENCY: (406) 652-6351 

NFPA FIRE HAZARD 
IDENTIFICATION SYS'IEM 

Crystalline Silica (Si02) 7631-86-9 Low concentrations of crystalline silica (Si02) 

in the form of quartz, crystobalite, and 
tridymite may be present in airborne 
bentonite dust. The concentration level of 
total free silica in airborne bentonite dust is 
variable depending upon origin of bentonite 
ore, fineness of product, moisture content of 
product, local humidity and wind conditions, 
etc. (See Section VI) 

Boiling Point (0 F): NA ~>pecific Gravity (HP=l): 2.45-2.55 

Vapor Pressure (mm. Hg): NA Melting Point: Approx. 1450"C 

Vapor Density (Air = 1 ): NA 1~vaporation Rate (Butyl Acetate = 1 ): NA 

Solubility in Water: Insoluble, forms colloidal suspension. J>H: 8-10 (5% aqueous suspension) 

Density (at 20" C): 55 lbs/cu.ft. as product . 

Appearance and Odor: Bluegray to green as moist solid, light tan to gray as dry powder. No odor . 

Special Fire Fighting Procedures: NA 

Unusual Fire and Explosion Haz.ards: None. Product will no~_su_.p._.po,__rt_co_m_bus_u_·o_n_. --------------1 
Extinguishing Media: None for product. Any media can be used for the packaging . 

Stability: Stable 

Hazardous Polymerization: None 

Incompatibility: None 

Hazardous Decomposition Products: None 

NA = Not Applicable ND = Not Determined Date Prepared: March 9, 1990 



Routes of Exposure and Effects: 
Skin: Possible drying resulting in dermatitis. 
Eyes: Mechanical irritant. 
Inhalation: Acute (short term) exposure to dust levels exceeding the PEL may cause irritation of respiratory 

tract resulting in a dry cough. 
Chronic (long term) exposure to free silica containing airborne bentonite dust where levels are 

higher than TL Vs may lead to development of silicosis or other respiratory problems. Persistent dry 
cough and labored breathing upon exertion are symptomatic. 

Ingestion: No adverse effects. 

Permissible Exposure Limits: 
(for air contaminants) 

Bentonite as nuisance dust 
Total dust 
Respirable dust 

Crystalline Quartz (respirable) 

OSHA PEL 
(8hr. TWA) 

15mg/m3 

5mg/m3 

O.lmg/m3 

ACGIH TLV 

ND 
ND 

O.lmg/m3 

Where crystobalite or tridymite are present use 1/2 of the PEL or TL V value for crystalline quartz. 

Carcinogenicity: Bentonite is not listed by NfP, !ARC or OSHA !ARC, 1987, concludes that there is limited 
evidence suggesting the carcinogenicity in humans of inhaled crystalline silica (!ARC Class 2A). 

Acute Oral LD50: ND Acute Dermal LD50: ND 

Emergency and First Aid Procedures: 
Skin: Wash with soap and water until clean. 
Eyes: Flush with water until irritation ceases. 

Aquatic Toxicology LC50: ND 

Inhalation: Move to area free from dust. If symptoms of irritation persist contact physician. Inhalation may 
aggravate existing respiratory illness. 

Steps to be Taken if Material is Released or Spilled: Avoid breathing dust; wear respirator approved for silica bearing 
dust. Vacuum up to avoid generating airborne dust. Avoid using water. Product slippery when wetted. 

Waste Disposal Methods: Product should be disposed of in accordance with applicable local, state and federal 
.regulations. 

Handling and Storage Precautions: Use NIOSH/MSHA respirators approved for silica bearing dust when free silica 
containing airborne bentonite dust levels exceed PEUIL Vs. Clean up spills promptly to avoid making dust. 
Storage area floors may become slippery if wetted. 

Ventilation Requirements: Mechanical, general room ventilation. Use local ventilation to maintain PEL'sfilV's . 

Respirator: Use respirators approved by NIOSH/MSHA for silica bearing dust. 

Eye Protection: Generally not necessary. Personal preference. 

·Gloves: Generally not necessary. Personal preference. 

Other Protective Clothing or Equipment: -None 

Shipping Name: Common Ground Clay (NOIBN) 

Hazardous Substance: None 

C.autionary Labeling: None required 

All information presented herein is believed to be accurate, however, it is the user's responsibility to determine in advance or need that 
the information is current and suitable for their circumstances. No warranty or guarantee, expressed or implied is made by WYO-BEN, 
INC. as to this information, or as to the safety, toxicity or effect of the use of this product. 

• 
~ 
• • • • • • • 
~ 

• • • • • • 
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WYO-BEN, INC. 
MATERIAL SAFETY DATA SHEET 

Trade Name(s): HYDROGEL• 

Generic Name(s): Wyoming (Western) Bentonite (CAS No. 1302-78-9) 

Chemical Name(s): Sodium Montmorillonite (CAS No. 1318-93-0) 1-------------------------.-
M an u fact u re r: WYO:BEN, INC. Tdephone Numbers: 
Address: P.O. Box 1979 Information: (406) 652-6351 

Billings, Montana 59103 EMERGENCY: (406) 652-6351 

NFP A FIRE HAZARD 
IDEN11FICATION SYSIBM 

• Crystalline Silica (Si02) 7631-86-9 Low concentrations of crystalline silica (Si02) 

in the form of quartz, crystobalite, and 
tridymite may be present in airborne 
bentonite dust. The concentration level of 
total free silica in airborne bentonite dust is 
variable depending upon origin of bentonite 
ore, fineness of product, moisture content of 
product, local humidity and wind conditions, 
etc. (See Section VI) 

• 
" • _ .. ) -!.;;/<i;~kfii 

' r • - 't~ 

Boiling Point (0 F): NA Specific Gravity (HP=l): 245-2.55 

.• Vapor Pressure (mm. Hg): NA ~~lting Point: Approx. 1450"C 

Vapor Density (Air = 1): NA E~aporation Rate (Butyl Acetate = 1): NA 

• Solubility in Water: Insoluble, forms colloidal suspension. p~I: 8-10 (5% aqueous suspension) 

Density (at 20" C): 55 lbs./cu.ft. as product. 

• Appearance and Odor: Bluegray to green as moist solid, light tan to gray as dry powder. No odor. 

I 

Special Fire Fighting Procedures: NA 

Unusual Fire and Explosion Haz.ards: None. Product will not ~ ...... 1p .... po_rt_co_m_b_us_ti_o_n. _____________ -4 

Extinguishing Media: None for product. Any media can be used for the packaging. 

Stability: Stable 

Haz.ardous Polymeriz.ation: None 

Incompatibility: None 

Haz.ardous Decomposition Products: None 

NA = Not Applicable ND = Not Determined Date Prepared: March 9, 1990 



Routes of E.xposure and Effects: 
Skin: Possible drying resulting in dermatitis. 
Eyes: Mechanical irritant. 
Inhalation: Acute (short term) exposure to dust levels exceeding the PEL may cause irritation of respiratory 

tract resulting in a dry cough. 
Chronic (long term) exposure to free silica containing airborne bentonite dust where levels are 

higher than TL V's may lead to development of silicosis or other respiratory problems. Persistent dry 
rough and labored breathing upon exertion are symptomatic. 

Ingestion: No adverse effects. 

Permissible Exposure Limits: 
(for air contaminants) 

Bentonite as nuisance dust 
Total dust 
Respirable dust 

Crystalline Quartz (respirable) 

OSHA PEL 
(8hr. TWA) 

15mg/m3 

5mg/m3 

O.lmg/m3 

ACGIH TLV 

ND 
ND 

O.lmg/m3 

Where crystobalite or tridymite are present use 1/2 of the PEL or TL V value for crystalline quartz. 

Carcinogenicity: Bentonite is not listed by NTP, IARC or OSHA IARC, 1987, concludes that there is limited 
evidence suggesting the carcinogenicity in humans of inhaled crystalline silica (IARC Class 2A). 

Acute Oral LD50: ND Acute Dermal LD50: ND 

Emergency and First Aid Procedures: 
Skin: Wash with soap and water until clean. 
Eyes: Flush with water until irritation ceases. 

A uatic Toxicology LCso: ND 

Inhalation: Move to area free from dust. If symptoms of irritation persist contact physician. Inhalation may 
aggravate existing respiratory illness. 

• ! _. 
1-

i 

• • • • • • Steps to be Taken if Material is Released or Spilled: Avoid breathing dust; wear respirator approved for silica bearing 
dust. Vacuum up to avoid generating airborne dusL Avoid using water. Product slippery when wetted. '-:I 

1--W-a-st_e_D_i-spo_sa_l -M-e-th_ods__,,_: _P_r_od-uc-t-=s-h_o_u-ld-be-"'--d1-.s-posed--o-f-in_a_cco_r_da_n_ce--"wi"'"'.-th-ap_p_l_ica-bl_e_l_oca__,l .... , s-t-=at'-e-a_n_d_i_oo_e_r_a_l ----t N' .· 

regulations. 

Handling and Storage Precautions: Use NIOSH/MSHA respirators approved for silica bearing dust when free silica 
containing airborne bentonite dust levels exceed PEUfL V's. Clean up spills promptly to avoid making dust. 
Storage area floors may become slippery if wetted. 

t 
- -, 

. ~ ~ . 

Ventilation Requirements: Mechanical, general room ventilation. Use local ventilation to maintain PEL'sffi,V's . 

Eye Protection: Generally not necessary. Personal preference. 

• • • 
Gloves: Generally not necessary. Personal preference. • 
~--------"----------. 

Other Protective Clothing or Equipment: None 

Shipping Name: Common Ground Clay (NOIBN) 

Hazardous Substance: None 

Cautionary Labeling: None required 

All information presented herein is believed to be accurate, however, it is the user's responsibility to determine in advance of need that 
the information is current and suitable for their circumstances. No warranty or guarantee, expressed or implied is made by WYO-BEN, 
INC. as to this information, or as to the safety, toxicity or effect of the use of this product. 

• • • .. 
• 



QUIK-GEL® 
Viscosifier 

QUIK-GEL ® viscosifier is a finely ground, premium-grade western sodium bentonite, 
specially processed to promote ease of mixing and superior mud-making qualities in fresh 
water. 

Recommended Uses 

In Fresh Water or in Freshwater-based 
Drilling Fluids 

Increasing hole-cleaning capabilities. 
Forming on permeable sections of the well bore 

a thin filter cake that can be removed easily by backflush
ing. 

Promoting hole stability in poorly consolidated and 
caving formations. 

Reducing water seepage in permeable forma· 
tions. 

Avoiding or overcoming loss of circulation. 
In Fresh Water 

Making an economical, single-sack, low-solids drill
ing fluid. 

Making gel-foam for air drilling. 

Major Advantages 

Effectiveness. QUIK-GEL • viscosifier makes more 
than twice as much mud of the same viscosity as an equal 
weight of API-standard bentonite. 

Fast yield. QUIK-GEL viscosifier reaches high viscos
i1y quickly. 

Easy mixing. QUIK-GEL viscosifier saves time and ef
fort in making mud. 

Convenience. The 50-pound (22. 7 kg) bag is easy to 
handle. 

Environmental acceptability. QUIK-GEL viscosifier 
is not toxic and does not ferment. 

Recommended Treatment 
See table below. 

Approximate Amounts of QUIK·GEL® Viscosifier 
Added to Fresh Water or to Fn:tshwater Drilling Fluids 

Under normal drilling conditions. 
In gravel or other poorly consolidated formations. 
To stop loss of circulation. 

To improve performance: for better hole 
cleaning, thinner filter cake, and increased 
hole stability. 

lb/100 gal 
Add1ed to Fresh Water 

15-25 
25-40 
35-45 

lb/bbl 

6-11 
12-18 
15-20 

Add•!d to Freshwater Mud 

5-10 2-5 

kg/m3 

15-30 
35-50 
40-55 

6-14 

Method of addition: Preferably, mix by adding slowly through a jet mixer or high-speed stirrer. If such mixing equipment is 
not available, sift QUIK-GEL viscosifier slowly into the liquid close to the pump suction while circulating. 

Packaging 

QUIK-GEL • viscosifier is packaged in multiwall, water
resistant paper bags containing 50 pounds (22. 7 kg). 

9QUD<-GEL Is a regismed trademark of NL lnduslrles, Inc. 
CopyrighfCI 1986, NI.. lnduslrles, Inc. 

Availability 
QUIK-GEL • viscosifier may be purchased through any 

NL Baroid Service Center or from the Houston plant. 

DMD34 
Printed In U.S.A. 

This product Is environmentally safe. (See back of page). 

NL Barold,P.O. Box 1675, Houston, Texas 77251 



N.earoid 
Drilling Fluids Products 

EZ·MUD® 
For Low Solids Drilling Fluids 

EZ-MUD® is a white liquid, anionic polymer emulsion which is readily soluble in fresh 
or brackish water. EZ-MUD may be used to prepare a solids-free drilling fluid with excep
tional hole stabilizing properties, or to improve the properties of low-solids QUIK-GEL ® 
fluids and air/foam injection fluids. EZ-MUD drilling fluids are applicable to all types of 
drilling operations, including: 

Water Wells 
Diamond Coring 
Minerals Exploration 
Seismograph Shot Holes 

Recommended Uses 
EZ-MU~ can be used in plain water, in QUIK-GEL *I 

bentonite muds and in air/foam injection to: 

Stabilize water-sensitive formations that swell, 
cave or disintegrate in ordinary drilling fluids. 

Prevent mud rings, bit balling and booting-off in clay 
formations. 

Reduce drill pipe torque and pumping pressure. 
Eliminate rod chatter in diamond core drilling. 
Improve properties of drilling fluids. 

Major Advantages 
Easy to mix. EZ-MUD* yiields rapidly and completely 

with minimum shear. 
Settles cuttings rapidly in pits. Prevents recirculation 

of drilled cuttings. 
Lubricity. Reduces drillpipe torque and circulating 

pressure. 
Clay-shale stability. Prevents swelling and disinte

gration of formation and gougE! zone clays and shales. 
Compatible with bentonite. Improves properties of 

QUIK-GEL * /bentonite mud. 

9EZ-MUD and QUIK-GEL are registered tradEmarlcs of NL Industries, Inc. 

Blast Holes 
Monitor I Observation Holes 
Soils and Foundation Investigations 
Disposal/Injection Wells 

Viscosifier. Rapid and efficient thickener to improve 
hole cleaning, control rod chatter in diamond core drilling, 
and stability in fractured sections of hole. 

Non-toxic. Proven suitable for use in drilling potable 
water wells. 

Non-fermenting. Not susceptible to loss of properties 
due to microorganic degradation. Biocides not required. 

Filtration control. Effectively lowers water loss in 
QUIK-GEL * /bentonite and other drilling mud systems. 

Cost effective. Small amounts produce desired 
results. Liquid form insures complete utilization of all EZ
MUD added. 

Stable. EZ-MUD does not deteriorate in storage and is 
not subject to shear break-down characteristic of other 
polymers. 

KCI salt addition. 3 % by weight KC! can be added to 
enhance shale stabilization. 

Non-damaging to producing formations. 
EZ-MUD is water-soluble. 

Breaks down to water viscosity with sodium hypo
chlorite (Clorox*) treatment during well sterilization. 

DMD-50 
Printed in U.S.A. 

NL BAROID,P.O. Box 1675, Houston, Texas 77251 
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Recommended Treatment 

Quarts Pints Liters 
PE!r lOOgal Per bbl Perm3 

Added to Fresh Water 
To formulate a solids-free drilling fluid 
• to stabilize water sensitive formations 1 1 2.5 
• to stop rod vibration, reduce torque and pressure, increase 

hole stability 1.5 1.25 3.75 

Added to QUIK-GEL s /Bentonite Drilling Mud 
To improve properties & performance: 
• better hole cleaning, thinner filter cake, increased hole sta-

bility 0.5 0.5 1.25 

Added to Injection Liquid in Air /Foam Drilling 
To improve foam performance and hole conditions 0. 5-1 0.5-1 1.25-2.5 

Added to 33 KCI Drilling Fluids 
To improve performance and quality · 

Method of Addition 
For best results: 
• Mix through jet or mechanical hopper, no faster than 2 

minutes per gallon. 
• Mix with fresh water. Pretreat calcium with soda ash. 

Adjust to pH of 7.0 to 10.0. 
• EZ-MUD* can be broken down with clorox (sodium 

hypochlorite). Use 0.5 gallons (not to exceed 0.7 gal
lons) Clorox per 100 gallons of EZ-MUD drilling fluid. 

Environmental Information 
EZ-MUO- is safe to use in any drilling operation, 

including potable water well, when added in recommended 
concentrations. 

EZ-MUD has been found non-toxic when fed to animals 
in laboratory tests. No mortality was observed when fed to 
rats at levels of more than five thousand milligrams/ 
kilogram of body weight. 

EZ-MUD, in water solution, is odorless, colorless and 
tasteless. EZ-MUD does not ferment to produce objection
able odors, flavors or other undesirable results. 

2 1.75 5 

Physical Characteristics 
F•>nn: Opaque white to gray suspension, minimal 

synerisis. 
Density: 8.8 lb/gal. 

Packaging 
EZ-MUD* is packaged in a five-gallon (U.S.) (18.9-liter) 

closed-top, high impact plastic container with a screw-on 
cap and carrying handle. EZ-MUD is also packaged in card
board cartons containing four (4) one-gallon (3.8-liter) 
plastic jugs. 

Availability 
EZ·MUD* may be purchased through any NL Baroid 

Service Center, or from QUIK-GEL s Retailers. 



Baroid 
Environmental, Safety and Transportation Data Sheet 

EZMUD 
I PRODUCT IDENTIFICATION 

SUPPLIER 

BAROID DRILLING FLUIDS, INC. 

ADDRESS 

P.O. BOX 1675 HOUSTON. TEXAS'772'51 

TRADE NAME 

EZMUD® 

GENERIC DESCRIPTION 
POLYACRYLAMIDE/POLYACRYLATE 

II HAZARDOUS INGREDIENTS 

MATERIAL OR COMPONENT 

ISOPARAFFINIC PETROLEUM HYDROCARBON 
64742-47-8 

Ill PHYSICAL DATA 

BOILING POINT (° F) 

200 

SPECIFIC GRAVITY (H 20 = 1) 

1.07 

VAPOR DENSITY (AIR = 1) 
ND 

% VOLATILES BY VOL. 
65 

APPEARANCE AND ODOR CREAM COLORED 
LIQUID, SLIGHT HYDl~OCARBON ODOR 

pH 
8.4 

N/A = Not Applicable N1D = Not Determined 

AH 1nformat1on, recommeri.dat1ons and suggestions "".ere1n concerri;'.>; :ur produc~ are 

based upon tests and data oe1tevec1 to !:>e re11ablE~. however. 1t is the use· s ·esoonsib1llty to 
determine the satery tox1c1ty. arid su1tab1l1ty for his owr>; use 01 the ~:x:uct described 
nerem S1rice the actuat use cy ot"lers is oeyoncr our CO!"'troJ. no 9uara-:ee expresseci or 
implied. is made by Baro1C:- Corperat1on as to me e~ects o' such use :""'.e !'eSults to be 

TELEPHONE NO. 
713/987-5900 

., HAZARD DATA 

20-40 SOOPPMOSHA 

MEL TING POINT I FREEZING POINT 
NA ND 

VAPOR PRESSURE rmm Hg) 

ND 

SOLUBILITY IN H20. 'Iii BY WT. 
70 

EVAPORATION RATE (BUTYL ACETATE= 1) 

SLOW 

( ensity @ 20° C: 

8.6 LBS/GAL 

oota1ned. or the satety a:-1.::: :cx•c1ty o~ !'1e prOduct nor does Baroid CorporatK>n assume 
ary 11ao1l1ty arising ou: o' use ~ others. of the product referred to herf!1n. Nor 1s the 1nfor
rra:1on herein to be const·uec as aosct~.nely com~ete since additional rnformation may be 
necessary or desirable~ oarticUiar or exceptional conditions or ctrcumstances exist 
or cecause of applica~e iaws :y. goyemment regulations 

[] 
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Baroid Drilling Fluids, Inc. 
•Registered Trademark of Baroid Technology. Inc PO. Box 1675. Houston. Texas 7725" 

BEST-68 
Printed in U.S.A. 
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BEST Sheet 
"""' 'FIRE AND EXPLOSION DATA 

FLASH POINT: 200°F (SFCC). 

EXTINGUISHING MEDIA.ORY-CHEMICAL, FOAM, C0
2 

V HEALTH HAZARD INFORMATION 

CARCINOGENICITY - NOT ON NTP, IARC OR OSHA LISTS 1-----------------------·-----------------1 
ACUTE ORAL LDso 

5,000 mg/kg 
ACUTE DERMAL LDso AQUATIC TOXICITY (LC50) 

ND 1000 mg/I 
~----------------------·-------------------! 

ROUTES OF EXPOSURE ANO EFFECTS 

~---------------------------------------------1 

EYE: MAY CAUSE IRRITATION. MAY CAUSE SLIGHT TEMPORARY CORNEAL INJURY. 

SKIN: PROLONGED OR REPEATED CONTACT MAY CAUSE IRFllTATION OR EVEN A BURN. MAY RARELY 
CAUSE ALLERGIC SKIN RESPONSE. 

INGESTION: INGESTION OF LARGE AMOUNTS MAY CAUSE ll\IJURY. 

INHALATION: ASPIRATION OF MIST MAY CAUSE LUNG DAMAGE. INHALATION OF VAPORS IS NOT 
LIKELYTOCAUSE INJURY. 

EMERGENCY AND FIRST AID PROCEDURES 
~-----~..;..;;.._..;_ ______________ ~-·~---------------------~ 

EYES: FLUSH WITH PLENTY OF WATER FOR AT LEAST 15 MINUTES. CALLA PHYSICIAN. 

SKIN: WASH WITH SOAP AND WATER AFTER USE. LAUNDER CLOTHING BEFORE REUSE. 

INGESTION: DO NOT INDUCE VOMITING. GIVE WATER. CALL A PHYSICIAN. 

INHALATION: REMOVE TO FRESH AIR IF AFFECTED. CONSULT A PHYSICIAN. 

BEST-68 



BEST Sheet 
VI REACTIVITY DATA 

CONDITIONS CONTRIBUTING TO INSTABILITY 

·""" 
NONE '-' ' 

INCOMPATIBILITY 

ALKALINE, OXIDIZING MATERIALS 

HAZARDOUS DECOMPOSITION PRODUCTS 

INCOMPLETE THERMAL DECOMPOSITION MAY PRODUCE AMMONIA AND OXIDES OF NITROGEN. 

CONDITIONS CONTRIBUTING TO HAZARDOUS POLYMERIZATION 

NONE 

VII SPILL OR LEAK PROCEDURES 

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED 

CONTAIN SPILL WITH ABSORBENT MATERIAL. PLACE IN CONTAINER FOR DISPOSAL FINAL CLEAN· 
UP WITH DETERGENT AND WATER UNTIL SLIPPERY CONDITION IS ELIMINATED. 

NEUTRALIZING CHEMICALS 

NONE ARE REQUIRED 

WASTE DISPOSAL METHOD 
-r·--·.,,.,,,, 

·"" 
DISPOSE OF WASTE IN ACCORDANCE WITH STATE AND LOCAL REGULATIONS. 
THE INCLUSION OF EZ MUD IN A DRILLING MUD WILL NOT CAUSE THE DRILLING MUD TO BE 
CLASSIFIED AS A HAZARDOUS WASTE. 

VIII INDUSTRIAL HYGIENE CONTROL MEASURES 

VENTILATION REQUIREMENTS 

GOOD GENERAL VENTILATION SHOULD BE SUFFICIENT 

SPECIFIC PERSONAL PROTECTIVE EQUIPMENT 

RESPIRATORY 

NONE REQUIRED UNDER NORMAL CONDITIONS 

EYE 

GOGGLES. 

GLOVES 

RUBBER 

OTHER CLOTHING AND EQ•UIPMENT 

NONE 

r 
BEST-68 



BEST Sheet 

1
~1-X_S_PE __ C_IAL __ PR __ ECA __ UTl __ O--NS--------------------~------------------------------------. 

~------------------------------------------------------------------------------1 PRECAUTIONARY STATEMENTS 

DO NOT TAKE INTERNALLY. 
AVOID SKIN AND EYE CONTACT. 
IF SPILLED MAY CAUSE SLIPPERY FLOOR CONDITIONS. 

OTHER HANDLING AND STORAGE REQUIREMENTS 

KEEP CONTAINERS CLOSED WHEN NOT IN USE 

DEPARTMENT OF TRANSPORTATION INFORMATION 

PROPER SHIPPING NAME: NONE 

HAZARD CLASS: NOT HAZARDOUS 

HAZARDOUS SUBSTANCE: NONE 

LABELS: NONE 

PREPARED BY Baroid 
ENVIRONMENTAL SERVICES 

BEST-68 

DATE 

9/22/87 



DOE/WIPP 97-2220a 

MSDSs and product information for surfactant additives, foaming agents, and 
defoamer (14 pag,e1s total) 



SE:CilON I 1--~--.._.--...... _.,,_....._ ____ .,... ______________ ___ 

S1.ipplicr a Name 
~ester~ r ~ r.v e ~crt~ "'-~t~•ca 

SEC":"tON IA HAZ>.ROOUS MATERIAL CLASSIFICATION .. 
o.e.T - PRvPER S>i!.?PtNG h.\M( r!a~"!'.a~lt ~~q~iQ, :':. 0. $. 

NAM~ OJ: MAZAl\~Or,;$ COMPO"'CNT Meth~ncl 

HA lARO C1,.A.SS n a~"'\& 0 le u~-.i~d --
tD£~'TlFtCATIOM "11JJW\8£R U~l99J 

o.o.T. v.et~{S) RtQIJIRtO 'F'lantNble l.~~1,1!d 

PRECAVT IO!'llAP.Y l.>. 9f\.. At cacl'led 

------------------------------------------,_, ____ , _______________________ ._. ______ ..,.. __ .,._ __ __ 
SEC'ilON ll • HAZA~OOVS lNGAEOIENTS " 1J!.~,, ..... ._ ___________________ .,... __________________ , ____________ .... ._.~------------------.... --.;...--._;._ 

Xvle?'lt 2 , l.00~~ ~--------.....,:;...-...~----- _____ ,, _________________ ~ __ ...... _____ 
~echanol 200pp~ 

! so~topanol 400P?r 
~-------------------.... --------------------~·--------.... ------..... ------------------+ ......... ...-.-..:-"'ea V')' Aromatic ~~a~-r-.-:.~.a lioOpp~ 

• 

--S5C"r1CN IV . FIRE ~NO EXP!..OS~ON ~AZARO OATA 
.. '-4•"" 111~11' l t'-!•IAO~ •••OI 1" l.A,.., ... Ae-..c \.•MtTl l - \.!' l I.I•' 

~2·~ ~eta t~-AC:"!".C f 
". 0 

~u • u 

~X'T 1111~1,11$,..l""CO ... cc;1• . \ .... t>rv <: ernic:~., ..... oilTt. -.a tet' s~:ov or ..,~te:- !oz. 
Slt,<:1AI.. ,dl( '•C~T•rt~ ''-Q~tOl.l•tl 

!1.1daets Uae 1o1a:e :- S~':'av to co~l f:. re ex~oscc a rte! ~~ ~~ot•e' o@~gonn•l ~ 

I 
~"t1J$)JAI. '\R( A,..0 tx.:>-.;)1Qtw 1"4':.a.llQi 

!or !tre··!i2htin~ ;aers2nnt•. 
I 

es~.ratory ~rc~~~'~or. rec~1rtd 

t - • 

form OSHA·20 



- - '"""" 1"".'S :;R ~Si~ CO Af<TESlA 
~ ~4 ;7,J .... - . · .... ~ 

,..T_R_A_O_~_N_A_M_E_: _Y_;._r._.N_._J_o_o,_,_2_, J)~!:.dU]S ifu.r, Ujat .. 40 _______ ... _. -·~~ 
f. SECT\ON V ··HEAL Tlii >-4AZAAO OAT.A. f•·~ 1 ::l.'\ 

(M(aC:aHC:Y A"'0 P'•~iT .1110 •111.0(CO\JllC\ 
Remove to fr•sh air. tf not bre~thil'\ 

l~ •inutes. C&!l a phystci~~. l! ski~ cont~ct o~curs. vish vich so• and vater. 

SECTION Vl . RE.A.CilVITY CATA 

$TA.tl..'TV : V1'r$YA8~t 
CO-.Cl~IOIW~ TO AVC•Q 

None 

l $'1'•11.C x 
IHCOM•,..TA•t•,.,•T ,,.,,,,,,./% '~ qll{;ffi/ 

stront o~141:in2 ~aents 
... ;.-AOOU• ccco~~•·T•O"' ••QO\JC:'T• 
burftin« will emit sll\Oke. fuees. co a!"ld en ... 
HAZAlllto.')V~ l tllAV OCCIJlt 

1.:-GNOl°'IQH~ TO a. ... O•O 

P":)\p v lllt& ~llAT lO'°C 
I "''''-~:NOT o~c:v• x t ; 

SECllON VII • SPll..1. OR l.E.AK P~OCEOURES 
tT&•S T-:> •< TAK.£,.. l"4 'Alt .,.AT,••A\. t~ •t1.(,it.S.(O ~A ~·•\.•tO 

Keep pYbl1~ ~·-'~Y· tliminue sout'c~ of ignition. Sh""t of! so~rce, if poss1.bh to do 
so sately. '?event li~~14 fro~ ~nter1ns se~•rs, vatercoYtses, Qr lov areas. Adv1se 
·authori~1es i! ~*~•ri~l ~as e~te?ed a vatcrcourse, or sewer o? h~i t~otam1na~ed 
soil or ve•etacio~. 

v·th sand O! 

abso~bent. eo~s\Jlt an ex ert Ol'l :is oia ! of re 0'' ?!~ material. 

se:CT10N Vl\I • SPEC1Al PROTECilON INFOP.MAtlON 

Us~al~v ~ot needed. 

SECTION IX • SPECIAi. PReCAUTIONS 
~-~l;A\,ITtC> ... S TO a{. T4""'l·" IH ""&"IQl.•"9~ ANQ l':'Qtlt""C. 
~••P cont&1n•r closed vhen not 1~ uso. Contatners used for this Mt.trial aay ~ 
ha~a~dous when tmpti~d. Obatrvt all ha u rd P.ttc&vt~o~s o~tl!~ed in tl'.£1 sheet. 

· t~~~1ed c:c~ta!.neYs :·et.at!'I ->ro~·.:et :-esie;,,~~ "<•:o:-er. ~£.e·.:~d. HC.}. 
C)T•&lt l'•(C:A.11,iTl~l'Wi 
Ke~~ a~•v f~e~ he&t SO•t'\(.S &nd o~en !h!'l\es. 

! 

j ... .. FnOIHMO 
' 

• ,I.;, ••• -:1. ..... :· .:'~ : · ... ' : 



~"'S P. 05/11 
CO ~u:~ 5ef> 7.40 2235 TO 1~ • .. • • • 1 

~ 24 195 14:37 FR 11..ESr;RN "''....., , 

' ' MATERIAL SAFETY DAT A SHEET 
• ., 

. ..,. ... - . ... 
DAT!: 

SECTIONI 

:::·1~;- = ~ Supplj.er 1 Nau 

w. I M.!.OQ ~ 

SECTION .x· • LAB•L COPY 
-----------------------------·------

·, 

FOR INDUSTRIAL USE ONLY 

FlAST lrt>: 
FOR EYES: In cast of contact. flu.sh copiously vith W&ta~ immediately fOT l3 to 
20 mi.Autes. C.t medical treatment. 

FOR SKIM: ln case of contact. w.ash t.ri~h soap and water. J.cmove c:ontuinated 
clochiu~ and vash sk.in nth soap and v&ter. tawider clocbing befora re-use. 

FOR lll~!Si!ON: If l'fl l1cwed. driiUt W"ar.er co diluce. tndw:e vomit~. ~c 
emerg~y =•ciical t-r&aaten't fOT' bgescio~ of eet.banol. 

rOR tNHAUTIOM: If b:-eathed in. reaove from exi>asu?'e. Con~rol delirium. 
avoid re&lJir&tory depresaiou. 
KAHOi..ING: Employees must wear 

ATTEHTIOM! After thii container bas b~~ es=i1ed~ it may contain f1amable 
anc tox1c liquid o~ vapor; observe a11 wa~nings and ~z-t:uations 1isted for . I 
this product. Dono~ cu:. puncture or we2d on or ne4r t.'is containe~. l 
Ref er to MSDS &nc SPM·04·04 for other saf!ty r~in!Qlnts. 1 



AFR 24'9S 14:'36 1=R lJE5~N CO ~TES'iA 505 '?46 2235 TO 15058873606 

~ · • triJia1AL . ~AFETY DATA SHUT 
.. . ... ... 

SECTION I 

DA TE: AugUSt 17, 1990 

IMCll~~-

817 7 -5100 

TJtAOCJU.lg .N!'O $YHQNYlilS 
t-22 . - ' 

U,.Y 
Surfae c•nt Blen W.I.!l.499655 · 

SECTION IA HAZARDOUS MA TUIAL Ct.ASSJFICA Tl OH I 
0.0. T. JitlltOP!R S~tPPlNC NAMl Flm::r.able liquid (u.o.s.) (RQ I ) I 
NAME 01" HAZAAOOUS <:CMPON!HT ?!ethanol 

' HA Z.UO CLASS Fl.amaaable liquid 

lDDCT:FtCATION ftUM8lR mi 1991 
D.O. T. LA8E..(Sl ltlOUIRE!> Fummabl• 
PR.ECAUTlONARY UBI~ F 1 "'-~c•a 

'·1-

SECTION II • HAZARDOUS INGREDIENTS "' ~ Metiianol {67561) l~-~ 200 '. 

Heavy Aromatic !apth.a {6474~945) I .. J ·~n J--t ~ . 

. 

SECTION UI - PHYSICAL OATA 

llOIU"'G llOrPIT ~I'.\ . m> ll'lrDftC: OJitAVIT'W' t1'9t<P-lt c. ~' -

Y~a ••OSUlltC C-.. MJ.> ~m .. lllC:UIT • VO\.ATI'-& 
.. VOUIMC rt.\ ?5 

¥A-o• CCHSST'V (AtR•U MD &VMOlt&'hOll MTC ~ 

' •1' 
SOf.U81UTV IN W4'ttJt !Dispersib. e 

AH-lr.Aa~ AtilO ~- Dark 11q~id With methanol/alkyl ai:in• odo-r 

SECTION IV • FIRE AND SXPLOSION HAZARD OATA 
""t.1tJ. '9QINT t. ......... ~ ... ) ,~ ......... ··~~ l Wiii ! ~ 

2 F ('?M C) ' 
-.. I ... .. 

CXTJfltC:UISH•flillCI MCOI• 
Foam. d~v chemical. Cl),~ \t"at;e~ ST>'r&V. / .. 

11".CClA~ 'tac ll'tCHTlttG --on:ouaa 
?.ai:e?' S"D~av uv be used to cool fire e=osed setal cont.ainers to ~T'l!V•nt 

re-1un1c1on !~om bot su~faces. T')() not breathe smoke or llot: fu:nes. 
'-~~tac """" U~SlOH t-'AZAAOS - . 

one novn . 
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WYO-BE:N, INC . 
MATERIAL SAFE'IY DATA SHEET 

Trade Name(s): AIR FOAM9 

Generic Name(s): Detergent 

Chemical Name(s): Ammonium salt of ethoxylated alcohol sultfate 

NFP A FIRE HAZARD 
IDENTIFICATION SYS'IEM 

·~--~--~~~----------------~~--~--~ 

Manufacturer: WYO-BEN, INC. Telephone Numbers: 
Address: P.O. Box 1979 

Billings, Montana 59103 
Information: (406) 652-6351 
EMERGENCY: (406) 652-6351 

Isopropyl Alcohol (IPA) 67-63-0 25 ::t 2 Concentrated vapors may be flammable in 
enclosed areas (See Section IV) and may be 
irritating or nauseous (See Section VI) . 

Boiling Point (0 F): ND Specific Gravity (HzO= 1 ): 0.98 
i--------~--------~--~------------~--~--· 

Vapor Pressure (mm. Hg): ND Melting Point: ND 
i------~--------~~--------~----~--~----

V a po r Density (Air = 1): ND Evaporation Rate (Butyl Acetate = 1): ND 
i----------~----------------------~---------

S o l u bi Ii ty in Water: Completely soluble pH: 8.5 
1------------------~--------~--------------t--· 

Density (at 200 C): 8.1 lb./gal. 

Appearance and Odor: Light yellow brown liquid with alcohol odor . 

Special Fire Fighting Procedures: Wear protective clothing. Emergency personnel should be equipped with NIOSH 
approved SCBA with full face piece. Cool exposed comainer with water. 

·----------------------------------------~ 
Unusual Fire and Explosion Hazards: Heating may cause pressure buildup and possible rupture of the container. 

Extinguishing Media: Water fog, dry chemical, foam or carbon dioxide . 

Stability: Stable at normal temperatures. Avoid high tempera1ures. 
--------------------------~-------------! 

Hazardous Polymerization: Will not occur. 

Incompatibility: None currently known. 

Hazardous Decomposition Products: Thermal decomposition may produce sulfur dioxide and hydrogen sulfide . 

NA = Not Applicable ND = Not Determined Date Prepared: March 15, 1990 



Routes of Exposure and Effects: 
Eyes: Vapors may be irritating; contact by liquid may be moderately to severely irritating. 
Skin: Prolonged or repeated skin contact may remove skin oils leading to mild dermatitis. 
Inhalation: May cause headache, nausea and other symptoms of exposure to isopropyl alcohol. 
Ingestion: May cause irritation to the mouth and gastrointestinal tract including nausea, vomiting, cramps and 

diarrhea. 

Permissible Exposure Limits: 
(for air contaminants) 

Isopropyl Alcohol 

Carcinogenicity: 

OSHA PEL 
(8hr. TWA) 

980mg/m3 

Not listed by NTP, IARC or OSHA 

Acute Oral LD50: ND Acute Dermal LD50: ND 

Emergency and First Aid Procedures: 

OSHASTEL 
(15min. TWA) 

1225mg/m3 

Aquatic Toxicology LC50: ND 

Eyes: Immediately flush with clear water for 15 minutes. Obtain medical attention. 
Skin: Wash thoroughly with soap and water. 
Inhalation: Remove to fresh air, give oxygen if necessary. 
Ingestion: Induce vomiting until vomit is clear, obtain medical attention. 

~ -
·;.,. ... ' .. . : .---~ 

Steps to be Taken if Material is Released or Spilled: Eliminate all sources of ignition. Wear suitable protective 
clothing. Prevent additional discharge. Contain area of spill and recover by pumping or with suitable 
absorbent. If not significantly contaminated, product may be used as originally intended. 

Waste Disposal Methods: Product should be disposed of in accordance with applicable local, state and federal 
regulations. 

Handling and Storage Precautions: Do not get in eyes, on skin, on clothing or ingest. Wash skin & clothing 
thoroughly after contact with liquid. 

~~- --
~ I=. 

Ventilation Requirements: Mechanical, general room ventilation to prevent buildup of fumes. 

Respirator: Normally not requiried. SCBA recommended when vapors present in high concentrations. 

Eye Protection: Monogoggles suggested. 

Gloves: Chemical resistant. 

Other Protective Clothing or Equipment: Synthetic chemical resistant apron, eye wash station. 
I . -

"• .. ..;._.·_ .. / l 
Use normal industrial hygiene practices appropriate for any nonhazardous liquid chemical. As with most detergents, 
this product may be toxic to aquatic life due to interference with oxygen uptake mechanisms and, as a result, 
should not be allowed to enter st.reams or lakes. 

Hazard Class: Combustible Liquid (DOT 173.115) 

Hazardous Substance: Alcohol 

Cautionary Labeling: Combustible Liquid 

All information presented herein is believed to be accurate, however, it is the user's responsibility to determine in advance of need that 
the information is current and suitable for their circumstances. No warranty or guarantee, expressed or implied is made by WYO-BEN, 
INC. as to this information, or as to the safety, toxicity or effect of the use of this product. 

:,• 

-
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WYO-BE::N, INC. 
MATERIAL SAFE'IY DATA SHEET 

---------

NFPA FIRE HAZARD 
IDENTIFICATION SYSTEM 

.~ .. 
I ~ 

Trade Name(s): WYO-FOAMER• 

Generic Name(s): Detergent 

Chemical Name(s): Ammonium salt of ethoxylated alcohol sullfate 

Manufacturer: WYO-BEN, INC. 
Address: P.O. Box 1979 

Billings, Montana 59103 

Isopropyl Alcohol (IPA) 67-63-0 

·~~~~~~~~~~~~~~~~~~~~~ 

Telephone Numbers: 
Information: (406) 652-6351 
EMERGENCY: (406) 652-6351 

20 ± 2 Concentrated vapors may be flammable in 
enclosed areas (See Section IV) and may be 
irritating or nauseous (See Section VI). 

Boiling Point (0 F): ND S]pecific Gravity (Hi0= 1): 1.00 
1--~--""'-~_...;.--~~~~~~~~~~~~~~-+-

V a po r Pressure (mm. Hg): ND Melting Point: ND 

Vapor Density (Air = 1): ND Evaporation Rate (Butyl Acetate = 1): ND 
1--....;..~~~....;._..;_~~.;._~~~~~~~~~~~-+-

So I u b ili ty in Water: Completely soluble pH: 8.5 

Density (at 200 C): 8.3 lb./gal. 

Appearance and Odor: Light yellow brown liquid with alcohol odor . 

Special Fire Fighting Procedures: Wear protective clothing. Emergency personnel should be equipped with NIOSH 
approved SCBA with full face piece. Cool exposed container with water 

~~~~~~~~~~~~~~~~~~~--! 

Unusual Fire and Explosion Hazards: Heating may cause pressure buildup and possible rupture of the container . 

Extinguishing Media: Water fog, dry chemical, foam or carbon dioxide. 

Stability: Stable at normal temperatures. Avoid high temperatures. 
~~~~~~~~~~~~~~~~~~~~ 

Hazardous Polymerization: Will not occur. 

Incompatibility: None currently known. 

Hazardous Decomposition Products: Thermal decompostion may produce sulfur dioxide and hydrogen sulfide . 

NA = Not Applicable ND = Not Determined Date Prepared: March 15, 1990 



•, 

Routes of Exposure and Effects: 
Eyes: Vapors may be irritating; contact by liquid may be moderately to severely irritating. 
Skin: Prolonged or repeated skin contact may remove skin oils leading to mild dermatitis. 
Inhalation: May cause headache, nausea and other symptoms of exposure to isopropyl alcohol. 
Ingestion: May cause irritation to the mouth and gastrointestinal tract including nausea, vomiting, cramps and 

diarrhea. 

Permissible Exposure Limits: 
(for air contaminants) 

Isopropyl Alcohol 

Carcinogenicity: 

OSHA PEL 
(8hr. TWA) 

980mg/m3 

Not listed by NTP, IARC or OSHA 

Acute Oral LD50: ND Acute Dermal LD50: ND 

Emergency and First Aid Procedures: 

OSHASTEL 
(15min. TWA) 

1225mg/m3 

Aquatic Toxicology LC50: ND 

Eyes: Immediately flush with clear water for 15 minutes. Obtain medical attention. 
Skin: Wash thoroughly with soap and water. 
Inhalation: Remove to fresh air, give oxygen if necessary. 
Ingestion: Induce vomiting until vomit is clear, obtain medical attention. 

Steps to be Taken if Material is Released or Spilled: Eliminate all sources of ignition. Wear suitable protective 
clothing. Prevent additional discharge. Contain area of spill and recover by pumping or with suitable 
absorbent. If not significantly contaminated, product may be used as originally intended. 

Waste Disposal Methods: ProduC1t should be disposed of in accordance with applicable local, state and federal 
regulations. 

Handling and Storage Precautions:: Do not get in eyes, on skin, on clothing or ingest. Wash skin & clothing 
thoroughly after contact with liquid. 

. 

Ventilation Requirements: Mechanical, general room ventilation to prevent buildup of fumes. 

Respirator: Normally not required. SCBA recommended when vapors present in high concentrations. 

Eye Protection: Monogoggles suggested. 

Gloves: Chemical resistant. 

Other Protective Clothing or Equipment: Synthetic chemical resistant apron, eye wash station. 

,. -. ;. "'~ 

.:::.~.;~ ~'- ,". ·~~,,_,_,,..:-<;,; • -~--Y. '• , 'c.1~,., ,.-A_"i•·5e;·•1~~~·'·; <~~-·;':f'??t' ·,,, ,'; ... ' '.1 . ' .... -!-..i•,:;;,+;• .. :.~> .... .,: ~.;:-· 1· ~ ~ : ·. 
It:. ; 
-:. ....... ~ ·:,_ '~ ...... 

Use normal industrial hygiene practices appropriate for any nonha7.ardous liquid chemical. As with most detergents, 
this product may be toxic to aquatic life due to interference with oxygen uptake mechanisms and, as a result, 
should not be allowed to enter streams or lakes. 

Shipping Name: Combustible Liquid (NOS) Ha7.ard Class: Combustible Liquid (DOT 173.115) 

Hazardous Substance: Alcohol 

Cautionary Labeling: Combustible: Liquid 

All information presented herein is believed to be accurate, however, it is the user's responsibility to determine in advance of need that 
the information is current and suitable for their circumstances. No warranty or guarantee, expressed or implied is made by WYO-BEN, 
INC. as to this information, or as to the safety, toxicity or effect of the use of this product. 

• 
~ 

• 
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QUIK·FOAM® 
Foaming Agent 

QUIK-FOAM~ foaming agent is a biodegradable liquid mixture of anionic surfactants 
which can be added to fresh, hard, or salty water for air drilling. 

Recommended Uses 
Increasing the hole-cleaning capability of the air 

stream. 
Providing a technique for drllllng in zones of extreme 

loss of circulation. 
Lowering the compressor capacity requirements 

for a given depth or rate of water Influx. 
Counteracting the sticking tendencies of wet clays, 

thereby eliminating mud rings, wall packing, and the like. 
Pennlttlng the recovery of larger, harder cuttings. 
suppressing dust white dry-air drtlllng. 

Major Advantages 
Effectiveness. QUIK-FOAM• foaming agent pro

vides high foam-quality in low concentration. 
Versatlllty. QUIK-FOAM is effective in fresh, hard, or 

salty waters. 
Economy. QUIK-FOAM reduces water consumption 

and compressor capacity requirements. 
Envlronmental Acceptablllty. QUIK-FOAM 

foaming agent is biodegradable. It does not irritate if it 
contacts the skin. QUIK-FOAM has a slight ammonia 
order when opened. 

Recommended Treatment 
For air/foam drilling, mix QUIK-FOAM foaming agent 

and fresh water in the amounts shown in table below. 
For Gel-foam/ air drilling, mix QUIK-GEL • gellant (12-

15 lb/100 gal water), QUIK-TROL• organic polymer (1/ 
2-1. lb/100 gal water) or EZ-MUD• polymer (1/2-1 
quart/100 gal water), then add QUIK-FOAM foaming 
agEmt in the amounts shown in the table below. 

Mixtures of QUIK-FOAM foaming agent and water are 
in:jEded into the air stream at rates of 10 to 20 gallons (38 to 
46 L) per hour. Gel-foam mixtures are injected at rates of 7 
to 10 gallons per cubic foot (. 79 to 1.14 L/m3

} of hole 
drilled. 

See table for amounts. 

Packaging 
QUIK-FOAM"' foaming agent is packaged in plastic pails 

containing five gallons (19 L) or in metal drums containing 
5..5 gallons (208 L). 

Availability 
QUIK-FOAM• foaming agent may be purchased 

through any NL Baroid Service Center or from Quik-Gel 
Retailers. 

Approximate Amounts of QUIK·FOAM111 Foaming Agent Added to Injection Water 

Dry-air drilling, as a dust suppressant. 
Mist drilling in sticky clays. 
Foam drilling, for all purposes. 
Gel-foam drilling. 
As a slug to clean the annulus. 

•in drill pipe, followed by 3 t~ 5 gallons of water. 

pi!r lOOgal 
0.:5-1 pint 

1-2 quarts 
0.:5-2 gallons 
0.:5-2 gallons 

1 pint• 

pints per bbl 
0.2-0.5 

1-2 
1.5-7 
1.5-7 

Lperm3 

0.5-1.5 
2.5-5 

5-20 
5-20 

0.5t 

W11mlng: Close container tightly after use to avoid gella-
tfollowed by 20 liters of water. tion of QUIK-FOAM. 

tlQt.JIK-FOAM,QUIK-Oa.., and QUIK-1ROL meiegislered trademarks of NL lndusllies, Inc. DMD 33 
"'EZ-MUD is a trademark of NL Industries. Inc. Printed In U.S.A. 
Copyrlghl01986, NL lnduslries, Inc. 

NL Barold,P.O. Box 1675, Houston, Texas 77251 
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DeFoamer Silicon 

3 
3 
0 
c 

HMIS 
HMIS 
HMIS 
HMIS 

HEALTH 
FLAMMABILITY ~ 
REACTIVITY ,~~ 
PERSONAL PROTECTI'm!f' 

======================:=================================~======================= 
SECTION I - IDENTIFICATION 

=============================================================================== 
COMPANY NAME ............. B.B. CHEMICALS, INC. 

16107 W. UNIVERSITY 
ODESSA. TX 79769 

PHONE NUMBER ............. 915/381-2595 
EMERGENCY PHONE NUMBER ... 800/732-9876 
EFFECTIVE DATE ........... August, 1993 
TRADE NAME ........•...... DeFoamer Silicon 
CHEMICAL FAMILY ........•. DeFoamer 
CAS NUMBER ............... Blend 
CHEMICAL FORMULA ......... Confidential 

=============================================================================== 
SECTION II - HAZARDOUS INGREDIENTS 

=============================================================================== 
HAZARDOUS COMPONENTS 

NOT HAZARDOUS AS DEFINED 
IN 29 CFR 1910.1200 

% TLV (Units) PROD. CAS # 

----------------------------------------------------------------------------------------------------------------------------------------------------------
SECTION III - PHYSICAL DATA 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
BOILING Point(F) ......... ND 
FREEZING POINT (F) ....... ND 
VAPOR PRESSURE (mm Hg) ... ND 
VAPOR DENSITY (Air=l) .... ND 
VOLATILITY/VOL(%) ........ ND 
SOLUBILITY IN H20 ........ Insoluble 
APPEARANCE/ODOR .......... Clear solution, Solvent odor 
SPECIFIC GRAVITY lH20=1). ND 
PH • . . . . . . . . . . . . . .. . . . . . . . . NA 

---------------------------------------------------------------------------------------------------------------------~----------------------------------------
SECTIION IV - FIRE ANO EXPLOSION HAZARD DATA 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
FLASH POINT .............. Below 100 Degrees F. 
LOWER FLAME LIMIT ........ ND 
HIGHER FLAME LIMIT ....... ND 
EXTINGUISH MEDIA ......... Dry Powder, Carbon Dioxide (C02), "Alcohol Foam" 
UNUSUAL FIRE HAZARD ...... Containers may explode from internal pressure if 

confined to fire. Cool with water. Keep unnecessary 
people away. 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
SECTION V - HEALTH HAZARD DATA 

----------------------------------------------------------------------------------------------------------------------------------------------------------
THRESHOLD LIMIT VALUE .... 5 ppm based on 2-Ethylhexanol 

• 
• 

11/08/1993 / -1-



ROUTES OF ENTRY 

MATERIAL SAFETY DATA SHEET 

DeFoamer Silicon 

INHALATION? 
Irritant 

SKIN? 
Irritant 

INGESTION? 
Irritant 

H~ALTH HAZARDS Chronic, Kidney and liver damage possible. Glycol 
ethers have been linked with birth defects and 
mutagenic claims. Acute, Inhalation of vapors may be 
narcotic and can be fatal. Ingestion of liquid will 
cause gastrointestinal distress, irritation, possibly 
nausea, and can be fatal. Liquid or vapors may be 
irritating to skin and eyes. 

CARCINOGENICITY 
No 

NTP? 
No 

!ARC MONOGRAPHS? 
No 

OSHA REGULATED 
OSHA Table Zl 

OVER EXPOSURE EFFECTS .... Skin irritation develops slowly after contact. Eye 
irritation develops immediately upon contact. Signs 
of Inhalation Overexposure: Irritation of Respiratory 
Tract, Nervous System Depression, Headaches, 
Dizziness, Staggering Gait, Confusion, 
Unconsciousness, Coma. 

FIRST AID PROCEDURES ..... IN CASE OF EYE CONTACT. FLUSH IMMEDIATELY WITH PLENTY 
OF WATER FOR AT LEAST 15 MINUTES AND GET MEDICAL 
ATTENTION; FOR SKIN, WASH THOROUGHLY WITH SOAP AND 
WATER. IF INHALED. REMOVE TO FRESH AIR. IF NOT 
BREATHING, GIVE ARTIFICIAL RESPIRATION, PREFERABLY 
MOUTH-TO MOUTH. IF BREATHING IS DIFFICULT, GIVE 
OXYG~N. GET MEDICAL ATTENTION. IF SWALLOWED, DO NOT 
INDU~E VOMITING, GET IMMEDIATE MEDICAL ATTENTION. 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
SECTION VI - REACTIVITY DATA 

---------------------------------------------------------------------------------------------------------------------------- -----------------------------------
CHEMICAL STABILITY ....... Stable 
CONDITIONS TO AVOID ...... None 
INCOMPATIBLE MATERIALS ... Oxidizers or Oxidizing Materials 
DECOMPOSITION· PRODUCTS ... FROM FIRE: SMOKE, CARBON DIOXIDE AND CARBON MONOXIDE 
HAZARDOUS POLYMERIZATION. Will not occur 
POLYMERIZATION AVOID ..... None 

--------------------------------------------~------------------------------------------------------------------------------------------------------------------
SECTION VII - SPILL OR LEAK PROCEDURE 

---------------------------------------------------------------------------------------------------------------------------·-----------------------------------
FOR SPILL ............... In case of spillage, absorb with inert material and 

dispose of in accordance with applicable regulations. 

WASTE DISPOSAL METHOD .... Hazardous Waste. Follow Federal and State Regulations 

---------------------------------------------------------------------------------------------------------------------------------------------------------------
SECTION VIII - SPECIAL PROTECTION 

----------------------------------------------------------------------------------------------------------------------------------------------------------------
RESPIRATORY PROTECTION ... Not Normally needed. 
v• TILATION .............. Desired in closed places 
M~-iANICAL EXHAUST ....... Desired 
LOCAL EXHAUST ............ Desired in closed places , 
PROTECTIVE GLOVES ........ Chemical Type suitable for hydrocarbon solv~nts . 

• 
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MAl~K~AL ~HrtlT UHIH ~MCCI 

DeFoamer Silicon 

EYE PROTECTION ........... Chemical Goggles or Full Face Shield recommended 
OTHER PROTECTIVE 
EQUIPMENT ............... HMIS Personal Protection: B: Safety glasses and 

Gloves. 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
SECTION IX - SPECIAL HANDLING AND DOT 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
HANDLING AND STORAGE ..... Store away from oxidizers or materials bearing a 

yellow "DOT" label. Store in a cool place away from 
ignition sources. Store away from oxidizers or 
materials bearing a yellow "DOT" label. 

PRECAUTIONARY MEASURES ... Keep away from heat, sparks and flame. Use with 
adequate ventilation. Do not breathe vapors Avoid 
prolonged or repeated contact with skin. 

HAZARD CLASS ............. NON HAZARDOUS 
DOT SHIPPING NAME ........ Drums: Chemicals N.O.S. 

Bulk: Chemicals N.O.S. 
REPORTABLE QUANTITY (RQ). None 
UN NUMBER ................ None 
NA #. • . . . • . . . . . • . • . . • . . . . None 
PACKAGING SIZE ........... Bulk and Drums 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
FOOT NOTES N/A=NOT APPLICABLE - N/D=NO DATA AVAILABLE 
<=LESS THAN - >=GREATER THAN ~ 

PREPARED BY.. . . . . . . . . . . . . Glen White, 
Scientific Information Services (817) 560-4631 

REVISED DATE. . . . . . . . . . . . . New 

THIS PRODUCT'S HEALTH AND SAFETY INFORMATION IS PROVIDED TO ASSIST OUR CUSTOMER~ 
IN ASSESSING COMPLIANCE WITH HEALTH, SAFETY AND ENVIRONMENTAL REGULATIONS. THE 
INFORMATION CONTAINED HEREIN IS BASED ON DATA AVAILABLE· TO US, AND IS BELIEVED 
TO BE ACCURATE, ALTHOUGH NO GUARANTEE OR WARRANTY IS PROVIDED OR IMPLIED BY THE 
COMPANY IN THIS RESPECT. SINCE THE USE OF THIS PRODUCT IS WITHIN THE EXCLUSIVE 
CONTROL OF THE USER, IT IS THE USER'S RESPONSIBILITY TO DETERMINE THE 
CONDITIONS OF SAFE USE. SUCH CONDITIONS MUST COMPLY WITH ALL GOVERNMENTAL 
REGULATIONS. 

ALL MATERIALS IN THIS PRODUCT ARE PRODUCED IN COMPLIANCE WITH PUBLIC LAW 
94-469. (ALSO KNOWN AS THE "TOXIC SUBSTANCES CONTROL ACT" OF 1976.) 

• 
• 
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DeFoamer Silicon 

T~~DE NAME ............... DeFoamer Silicon 

SIGNAL WORD .............. WARNING! 

STATEMENT OF HAZARD ..... . 

DOT LABEL REQUIRED ....... None 

• 
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DeFoamer Silicon 

ENVIRONMENTAL DATA SHEET 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
SECTION I - IDENTIFICATION 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
COMPANY NAME ............. B.B. CHEMICALS, INC. 

16107 W. UNIVERSITY 
ODESSA, TX 79769 

PHONE NUMBER ............. 915/381-2595 
EMERGENCY PHONE NUMBER ... 800/732-9876 
EFFECTIVE DATE ........... August, 1993 
TRADE NAME ............... DeFoamer Silicon 
CHEMICAL FAMILY .......... DeFoamer 

=============================================================================== 
SPECIAL NOTICE: In accordance with 40 CFR 372.45, this product contains the 
following materials which have been classified as TOXIC under SARA Title III, 
Section 313. This page is a part of the Material Safety Data Sheet describing 
the above named product and shall not be detached. Any reproduction or 
distribution of this Material Safety Data Sheet after January 1, 1989 must 
include this page. 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
SECTION XI - SARA TITLE III, SECTION 313 

------------------------::.::-----------------------------------------------------i;;i~-;~~~i;;~;--------- ----------------;--------------------~~~~;:-;;;-;-=~ 

None 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
SECTION X - ENVIRONMENTAL DATA 

--------------------------------------------------------------------------------------------------------------------------------------------------------------
EPA HAZARD.. . . . . . . . . . . . . . ACUTE 

CHRONIC 

CERCLA RQ VALUE .......... NONE 

SARA TPQ.. . . . . . . . . . . . . . . . NONE 
SARA RQ. . . . . . . . . . . . . . . . . . NONE 

RCRA HAZARDOUS WASTE ..... NONE 
CLEAN AIR ................ CAA SECTION 111 
CLEAN WATER .............. NONE 

11/08/1993 -5-
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lHii•.P!.i. MATERIAL SAFETY DATA SHEET 
Dowell {Complies with USA OSHA 29 CFR 1910.1200 and ANSI Z 400.1) 

DOWELL PRODUCT CODE: D122A Effective Date: 04-March-1997 

1. IDENTIFICATION OF THE SUBSTANCE/PREPARAl]ION AND OF THE COMPANY/UNDERTAKING 

Identification of the substance or preparation: 

CHEMICAL WASH CONCENTRATE D122A 

Company/undertaking identification: 

Corporate Emergency Phone: 

Corporate Non-Emergency Phone: 

Dowell safety/Environment - Worldwide 

30CI Schlumberger Drive 

Sugar Land, Texas n478, USA 

USA 1-281-595-3518 

USA 1-281-285-8081 

2. COMPOSITION/INFORMATION ON INGREDIENTS 

PROPRIETARY MIXTURE CONTAINING: 

AROMA TIC ALCOHOL GLYCOL ETHER; 10-30% 

DODECYLBENZENE SULFONIC ACID; CAS 27176-8'7-0; 10-30% 

PROPAN-2-0L; CAS 67-63-0; 5-10% 

DIMETHYL SILOXANES AND SILICONES; CAS 6314iB-62-9; 10-30% 

WATER; CAS n32-18-5; 10-30% 

3. HAZARDS IDENTIFICATION 

Emergency Overview 

Form: 

Color: 

Odor: 

Main environmental hazards: 

Toxic to aquatic organisms. 

Main Physical Hazards 

Special Precautions: 

Physical Hazard: 

Main Health Hazards: 

Liquid 

Brown 

Acrid 

Norne. 

Norne. 

HMIS RA TING: Health 2 Flammability 1 Reactivity 0 

Causes severe eye bums. Harmful if swallowed. May cause respiratory tract irritation. 
skin irritation. 

See Section 11 for a complete discussion of health hazards. 

Causes 

4. FIRST AID MEASURES 

Eye contact: Immediately flush eyes with water for 30 minutes 
while holding eyelids open. Seek medical attention at 
once. 

Skin contact: 

Inhalation: 

lmmt~iately remove contaminated clothes and shoes. 
Wash with soap and water for 15 minutes. Seek 
medi1cal attention. 

Remove to fresh air. Seek medical attention if 

Page 1 of :S 



DOWELL PRODUCT CODE: 

Swallowing: 

Notes: 

5. FIRE FIGHTING MEASURES 

Extinguishing media: 

Further Information: 

Flash point: 

Method: 

D122A 

Flammability (explosion limits in air): 

Lower: Not determined 

Autoflammability (auto-ignition temperature): 

Effective Date: 04-March-1997 

irritation persists or you feel unwell. 

DO NOT induce vomiting. Give activated charcoal in 
water, or give 2 glasses milk or water. Seek medical 
attention at once. 

None. 

Water Fog, Alcohol Foam, C02, Dry Chemical 

Wear protective fire fighting clothing and avoid 
breathing vapors. Use self-contained breathing 
apparatus in closed areas. 

> 212°F 

Setaflash CC 

Upper: 

Explosive properties (thermal decomposition temperature): 

Not determined 

Not determined 

Not determined 

NFPA Rating: Health 2 Flammability 1 Reactivity O other: None 

Combustion products: see Section 10. 

6. ACCIDENTAL RELEASE MEASURES 

After spillage/leakage: Contain with dikes. Put in plastic drum. Flush residual 
with plenty of water. 

See Section 8 for protective equipment information. 

See Section 13 for disposal information. 

7. HANDLING AND STORAGE 

Special Precautions: 

Packaging requirements: 

Ventilation: 

No special precautions required. 

High density polyethylene (HOPE) drum (DOT 34) or 
can. 

Provide ventilation to keep airborne concentrations 
below exposure limits. 

8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

Respiratory protection: 

Eye protection: 

Hand protection: 

Skin protection: 

Exposure Limit Guidelines (mg/m3) 

Use NIOSH approved respirator with organic 
vapor/acid gas protection (color coded yellow). Use 
SCBA (self contained breathing apparatus) in 
confined areas and for emergencies. 

Chemical splash goggles. For spills and 
emergencies, also wear face shield. 

Impervious gloves made of: Rubber 

Chemical resistant suit. Chemical resistant boots. 

Components having no established limits are not listed. 

(NE: Not established, ND: Not determined) 

These numbers may be referred to as OEL, MAC, MAK, MEL, OES, REL, PEL, or TLV. 

TWA is the 8 hour time weighted average. STEL is the short term exposure limit. 

"C" indicates the value is a maximum concentration (ceiling). 
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DOWELL PRODUCT CODE: D122A 

PROPAN-2..()L 

lWA SI~L AMM 
CANADA NE NE 
USA:ACGIH 985 1230 
USA: OSHA 980 1225 

9. PHYSICAL AND CHEMICAL PROPERTIES 

Fonn: 

Color. 

Odor: 

pH value: 

Boiling point: 

Pour point: 

Vapor pressure: 

Relative density (specific gravity): 

Bulk Density (solids): 

Solubility in water. 

Viscosity: 

Relative Vapor Density (air-1): 

% Volatile: 

Nature 

10. STABILITY AND REACTIVITY 

Stability: 

Conditions to avoid: 

Materials to avoid: 

Hazardous Polymerization: 

Dust explosion hazard (solids): 

Special hazards: 

Hazardous decomposition products: 

11. TOXICOLOGICAL INFORMATION 

Eye contad: 

Skin contad: 

Inhalation: 

Ingestion: 

Carcinogenicity: 

Mutagenicity: 

Teratogenicity: 

Target organs which may be affeded: 

Eff'E~ve Date: 

Liquid 

Brown 
Ac.r1id 

4.!S-7.5 (68°F) 

192°F 

Not detennined 

Not detennined 

1.()30 (68°F) 

Not applicable 

Dispersable 

Not detennined 

>1 
50 

Surfadant 

Stable. 

Not detennined 

Metals Oxidizers 

Will not occur. 

Not applicable. 

None. 

04-March-1997 

WhEm heated strongly or burned, oxides of carbon, 
sulfur oxides, nitrogen oxides, ammonia and hannful 
organic fumes are released. 

Corrosive. Rapidly causes pain, bums, corneal injury. 
May cause pennanent damage and blindness. 

Sevt!re irritant; causes pain, redness, dennatitis or 
mild bum. 

Irritant; may cause pain and coughing. 

Harmful if swallowed; large amounts may cause 
illness. Irritant; may cause pain or discomfort to 
moUlth, throat and stomach. 

Not listed by IARC, USA NTP, or USA OSHA. 

Not lmown to cause heritable genetic damage. 

Not lmown to cause birth defeds. 

Nom' known. 

Page 3 of 5 



DOWELL PRODUCT CODE: 

sensitization: 

Other: 

12. ECOLOGICAL INFORMATION 

Information on product as a whole: 

Main environmental hazards: 

Degradability: 

Fish Toxicity: 

Acute invertebrates toxicity: 

Growth Inhibition (algae): 

Other: 

Information on components: 

D122A 

CHEMICAL NAME: PROPAN-2-0L 

Invertebrate Tox: LC50=(96hr) 1150 mg/I 

Effective Date: 04-March-1997 

Not known to cause allergic reaction. 

Can cause headache, narcosis. May cause nausea. 

Toxic to aquatic organisms. 

Not determined 

Not determined 

Chaetogammarus marinus LC50 (96h) = 9.7 mg/I 

Skeletonema costatum EC50 (72h) = 3.5 mg/I 

None known. 

LC50=(48hr) 1400 mg/I Species: Brown shrimp (Crangon crangon) 

Fish Tox - Fresh Water: LC50=(7d) 7060 mg/I Species: Poecilia reticulata 

CHEMICAL NAME: DIMETHYL SILOXANES AND SILICONES 

Growth Inhibition Algae: EC50=42 ppm Species: Skeletonema costatum 

13. DISPOSAL CONSIDERATIONS 

Product: Ship via permitted waste hauler to permitted 
hazardous waste disposal facility for incineration. 

Container: 

USA EPA RCRA: 

Sell to approved drum reconditioner or render 
container unuseable by puncturing or crushing. Send 
to sanitary landfill unless prohibited by local 
regulations. 

0002 

14. TRANSPORT INFORMATION 

ICC Tariff Classification Compound, Gas or Oil Well Drilling 

ICC Item Number: 138640 ICC Class: 50 L TL 

CERCLA RQ: 830 gallons (dodecylbenzenesulfonic acid). 

Department of Transportation (DOT) 

Package Size: 

Designation: 

Hazard Class: 

0-829 gals 

Hazardous Material 

8 

35 TL 

Shipping Name: Corrosive liquid, acidic, organic, n.o.s. (contains dodecylbenzene sulfonic 
acid), 8, UN 3265, PG 111 

DOT Label: 

Package Size: 

Designation: 

Hazard Class: 

Corrosive 8 

> 830gals 

Hazardous Material and Hazardous Substance 

8 
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DOWELL PRODUCT CODE: D122A Effective Date: 04-March-1997 

Shipping Name: Corrosive liquid, acidic, organic, n.o.s. (contains dodecylbenzene sulfonic 
acid), 8, UN 3265, PG Ill, F~Q 

DOT Label: Corrosive 8 

Canadian Shipments 

Shipping Name: 

Label: 

Corrosive liquid, n.o.s. (contains dodecylbenzene sulfonic acid} 

Corrosive 8 

Classification: 8, 9.2 Package Group: Ill 

15. REGULATORY INFORMATION 

Notification/restrictions status: 

USA: 

PIN: UN 1760 

All components of this material are on the USA TSC:A inventory, or the components are exempt from 
inventory reporting. 

CANADA: 

All components of this material are on the Canada D:SL, or the components are exempt from inventory 
reporting. 

This product contains no chemicals subject to the USEl=>A reporting requirements of SARA 313. 

The USEPA CERCLA Reportable Quantity (RQ) for this product as a whole is: 830 gallons 
{dodecylbenzenesulfonic acid). 

Canadian WHMIS classification: E ,D2B 

16. OTHER INFORMATION 

Sections affected by last revision: 

REGULATORY INFORMATION 

*Manc of Schlumberger. The information herein is believed to be accurate and is presented in good faith; 
however, no warranties or representations are made by Dowell regarding the accuracy or completeness 
of the information. 
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DRISPA~C 

I PRODUCT IDENTIFICATION 

S&.FPUliiA 
Nl.SAROID 

ADCAESS 
P.O. BOX 1675 HOUSTON. TEXAS 772!1 

TRACE NAME 
OA&SPAc-

Gl'NHC DEBCRPl"ICN 
POLYANIONIC CELLULOSIC FIOLYMER 

H HAZARDOU8 INGRSIENT& 

MATERIAL OR COMPONENT 

NONE 

. 

II PHYSICAL DATA 
!SOtUNG POINT r Fl 

NA 

SPECIFIC GRAVITY CHiO a 1) 
1.6 pr (film} 

VAPOR OENSCTY (AIR,. 1) 
NA 

~ VOL.A TILES llY VOL 
MOISnJRE 8% MAXIMUM 

APPC..AAANCE ANO OOOA 
WHITE POWOEA, OOORL.ESS 

pt-I NO 

NIA., Not Al:lolicab!e HID:: Not Detetmined 

All ~ •Od't .. •llllG• - ~""""' CClllCCSftlftO Ollf ~ ... 
~--...,---~----,_.,~iSflti.ISf(S ........ Gl*tlll 

- 1111 Ali:tJ. ...,.~ - ..--., .. Ilia_, - Q! Ille~ -"°'"" "'-1N-..-l:IJ'~1So.pdaur ~._ao.,.._ __ or 
1lllO'ICCl IS -119'",,.,.,..,.... S..-. ll'IC. 81 llJ-tl*IStlf lrlCll -- ,_ -

., 

., 

' 
TELEPHClf•IENO. 

7131987..SSOO ., 
_, 

-
-
-

" HA2AROCATA 

-

I 

-MEL.TING l~OINT 
ND I FREEZtNG POrtfT NA -VAPOR PAE:SSURe (mm Hg) 

NA 

SOLU&:Lm' IN H.0 ... BY WT. 
100% AT25-C 

EVAPORA1'~0N RA~FYL ACETATE ... 1i 

°"'1sity @ ao• C: 
NO 

-
_, 

!l) Qr~- ,OI ~ !laflt1' - icmc:itf Cll Ille~ "°' -"' PlftGlllrll ~ 
l:'IC..-.rM41111'••'Y .,..,._ol __ 11' Oft1 Cll tlle pnD.:t....,,...111 ~- Not ;S,. • ._ ........... _ ................. ~----mlarr-A· 
_....,,. _ _,,oe _____ O' ·~~or cite...,.. 

~--e~orai=:tUllC>OI ~u.sor~....-.. 

• 

.. 

NLS.-. 
PO. Box 1175. Hous10n. Teal: 1'725, 

SEST-60 
Printed in U.SA 
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BEST-Sheet 
IV Fiii MID !XPl.08ION DATA 

NO FIRE OR EXPLOSION HAZARD. 

TREAT AS FLAMMABLE DUST IN THE RNELY DMDED AND SUSPENDED STATE 

EXTINGUISHING MEDIA: WATER. COJ. FOAM OR DRY CHEMICAL.. 

V HEALTH HAZARD INFORMATION 

CAACIN06ENIQTY- NOT ON NTP. IAACOROSHA US1S 

18,000 mg/kgACUTE DERMAL L1'5o ND 

ROUTES OF SXPOSUAE ANO EFFECTS 

NONTOXIC 

NUISANCEDUSTTLV ~ 1omg1m• 

EMERGENCY AND FlflST AID PROCEDURES 

TREAT AS 1NERTOR NUISANCE PARTICLE. 

1-r'l'I'. lt:I • 97 10:5? 

TREAT OUST PARllCLES IN THE EYES BY RINSING WITH RUNNING WATER. NO EMERGENCY 
PROCEDURES ARE NECESSARY IN OTHER FORMS OF CONTACT. 



• --- • .......,.._ I ~.&.C:.. 

BEST Sheet: -VI AEAC1'MTY DATA ,. -- -
CONDITIONS CONTftfBUTING TO INSTASrt.,tTY .. - .. . .. .. .. ·- --

NONE 
_, 

fNCOMPATISll.ITY 

NONE 
-· 

HAZARDOUS DECOMPOSfTlON PROOUCTS 

NONE 

-
CONDITIONS CONTRIBUTING TO HAZARDOUS POLYMERIZATION 

WILL NOT OCCUR . 
-· 

YU SPILL OR LEAK PROCB.lURIS -STEPS TO BE TAKEN IF MATERIAL IS AEL.EASeO OA SPILi.El> 

SWEEP UP SPILLED MATERIAL AND DISPOSE BY OUMl~ING, INCINERATION. IN SOUJTION FLUSH 
WITH WATER TO SEWER OR WASTE TREATMENT FAOIUTY. 

_, 
~IZING CHEMJCALS 

NA 
-

WA$T1! DISPOSAL METHOD 
A. NONBIOOEGRADABLE MATERIAL. 
DISPOSE OF fN DESIGNATED LANO FILL 

-
VII~ HYGIENE CON1'AOL M!ASURES 
VENTILATION REQUJREMENTS 

GENERAL 

-
SPECIFIC Pl!RSONAL PR01CCTIV! iQU1PMENT 

-· 
RESPIAATOAY 

NJOSH APPROVED RESPIRATOR FOR NONTOXIC OUST 
_, 

EYI! 

GOGGLES. FACESHIELD 

-GLOVES 
GENERAL PURPOSE WORK GLOVES 

) OTHm CLOTHING ANO EQUIPMENT 

EYEWASH 

I 



BEST Sheet 
IX 9IECIAL PRECAUnOI• 
PRECAUTI~ STATEMENTS 

NO.PRECAUTIONARY LABB.ING. 

-

OTHER HANDLING AND STOAAG! A!OUIREMENTS 

TO PROTECT PRODUCT QUALITY STORE IN SCALED CONTAINERS IN A DRY, COOL PlACl; AWAY 
FROM SUNLIGHT. 

DEPMTllPIT OI' TWANIPOATATION l.NFC)AllATION 

PRoPU SHIPPING NAIR: NOT REGULATCO 

HAZAAD CLASS; NOT HAZARDOUS 

NAUADOUS WTANCE: NONE 

. 
LMEL: NONE REQUIRED 

PA!PARED8V NLa.old DATE 
ENVIRONMENTAL SERVICES JULY. 1987 



DOEIWIPP 97-2220a 

Appendix ~C 

NMED/WIPP Soil Sampling and Analysis Plan and 
Analytical Results for SWMU 007b 

(Evaporation Pond) 

NMED/WIPP Nonradiological Soil Sampling and Analysis Plan, complete 
document (7 pages total). 

DOE Analytical Data for Facility West (SWMU 007b) and Dune Blow Out 
(Background) Samples (10 pages total). 

NMED Analytical Data for Facility West (SWtJIU 007b) Sample (8 pages total). 



DOE/WIPP 97-2220a 

NMED/WIPP Nonradiological Soil Sampling and Analysis Plan, complete 
document (7 page1s total). 



Honradiological 5,oil Sampling 
and Analysis Plan 

Revised Septembe1r 29, 1992 

NlfED/WIPP Environme.nt;al. Oversight; 

As an exercise under the agreement in Principle (AIP) between the New Mexico 
Environment Department (NMED) and Departmetnt of Energy (DOE), NMED/WIPP staff 
will be initiating a limited sampling invetstigation to close identified data 
gaps in the environmental baseline at WIPF'. An NMED/WIPP assessment of the 
1985-1991 DOE/WIPP OEMP program revealed that no significant measurement of 
organic chemicals and heavy metals in soils around the WIPP site have been 
documented. In addition,. several mudpits were used to store drilling fluids 
within the land withdrawal area and have not been characterized in detail in 
terms of locations or composition. 

sampl.ing Event; Dat;es: 10/5/92 - 10/6/92 
Number o:f Sample Locat;ions: 6 Locat;ions 
Sampl.ing Met;hod: Grab/Composit;e 
Types o:f Anal.yses: 

Aromat;ic and Hal.ogenat;ed Purgeabl.es (Voe Screen EPA 8010/8020) 
Aliphat;ic Hydrocarbons (Semi-Voe Scr·een EPA 8015) 
Base/Neut;ral. E%t;ract;abl.es (Semi-Voe EPA 625) 
Heavy Met;al.s (ICAP Scan). 

Fiel.d Team Leader: Paul. Sanchez 
Sit;e Sa:fet;y O:f:f icer: Pat; Mccasl.and 

Objectives 

To quantify artificial levels, if any, of 1organics, hydrocarbons and ~eavy 
metal constituents in minor drainages, areas of sediment accumulation, and/or 
areas of artificial fill near Zone 1 of thie WIPP facility. Grading and 
construction activities and runoff, drilling fluids, stormwater outfall, and 
gray water are sources of artificial level1s of constituents around the 
perimeter of the facility. 

To quantify artificial levels of organics, hydrocarbons, and heavy metal 
constituents within mudpits associated with WIPP exploratory wells, c·r oil and 
potash test holes within the 16 section land withdrawal area. As described in 
DOE/WIPP 91-005 (Rev l), materials in the rnudpits may consist of brine, 
starch, bentonite gel, and diesel fuel; drill cuttings, trace amounts of 
hydraulic fluid grease, and motor oil. 

To map the location of identified mudpits and characterize the three
dimensional extent of a select few; and 

To describe stratigraphic sections of selec:ted mudpits, including any general 
physical or compositional changes with depth. 

Sampling Strategy 

The selection of the sampling sites is jud.~Jltlental, and is based on a review of 
available documentation, air photos and fi.E!ld reconnaissance. The emphasis 
will be on making a preliminary characteri.~:ation which may guide future 
sampling efforts. Additional sampling may be required if the investigation 
reveals anomalous levels of constituents. ~·igure l shows the proposed sampling 
locations. 

Grab samples will be collected by judgement at shallow and deep locCJ.tions 
within the soil profile. Samples will not be mixed to generate a composite, 
as mixing may cause aeration of volatiles a.nd dilution of other potential 
contaminants. 
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Zone l/WIPP Facility West and South. The WIPP facility stormwater outfall on 
the western boundary and southern boundary of Zone 1 has been the site of 
construction and facility run-off and sedi~~ent accumulation since the early 
1980's. Sampling will occur up to 3-4 feet in the soil profile to document 
artificial concentrations of constituents as effected by facility activities. 
Background soil samples will be taken for comparison. Table 1 shows the 
proposed sampling intervals in the shallow (0-2') and lower soil profile (2-
4') and the analytical tests proposed for E~ach horizon. 

Mudpits. out of approximately 46 mudpits located on 28 drill pads within the 
land withdrawal area, several contain little or no detailed documentation on 
their closure. The Cotton Baby and Badger Unit mudpits are prominant features 
and display soil discoloration and lack of vegetative growth. Most potash 
test hole mudpits appear completely reclai~~ed and show no adverse features. 
WIPP exploratory well sites also appear largely innocuous, as indicated by an 
NMED/WIPP field survey and review of available Sandia borehole data reports. 
DOE-1 is being investigated to document thE~ actual composition of a typical 
DOE/Sandia hydrological observation borehc1le mudpit. Table 2 shows the 
analytical tests proposed at 0-5 and 5-10 feet within the selected mudpits. 
As the contents of the mudpits are not knc1wn for certain, field levels of 
organic gases and vapors will be measured during sample acquisition. 

Sampling Method. A hand auger will be used to obtain samples. Two 5 foot 
extensions will be used on the. hand auger a.t the mudpit sites to core through 
the lower boundary ·of the unit. Ten to twEmty grams of soil will be collected 
by syringe directly from the auger bit from the interior of the auger core. 
This procedure is acceptable under EPA soi.JL sampling guidelines (RCRA Sampling 
Procedures Handbook, EPA CN68-W9-0007). NM1m/WIPP Augered Boring Dat:a Sheet:s 
will be used to document soil descriptione1 and the locations of samples 
collected within the soil profile. 

Tables 1 and 2 show the number of samples required at each horizon for BNE 
(base/neutral extractables), AHP (aromatic: and halogenated purgeables), AH 
(aliphatic hydrocarbons), and HM (heavy metals). Heavy metals will be 
collected in standard 8 ounce ziplock bags1 .. AHP voe' s and AH total petroleum 
hydrocarbon soil samples will be placed in 40 ml septum vials with Teflon 
lids. Methyl alcohol is added to the AHP voe containers prior to sampling as 
an extracting agent. Sample containers used for aliphatic hydrocarbon 
analysis are prepared with carbon disulfich~ as an extracting agent. 
Base/neutral extractables and heavy metals will not be field extracted or 
chemically preserved. 

Quality Assurance/Quality Control 

NMED/WIPP Environment:a.l Sample Collect:ion jPorms will be used to document 
sample collection and to ensure chain of c:ustody for the transfer of split 
samples. New Mexico Scientific Laboratory Division (SLD) quality assurance 
(QA) requirements dictate the collection c>:E duplicate field samples for 
aliphatic hydrocarbons and aromatic and halogenated purgeables to verify 
reproducibility of the data. SLD has additional laboratory QA requirements 
that are run during the sample analyses. One rinsate blank will be collected 
as a check on decontamination effectivenes1a. Two extraction agent 40 ml vials 
ces2 and MeOH) will be used as field lab/travel blanks. 

Decontamination 

sampling equipment will be cleaned prior t:1::> sampling and will be 
decontaminated after each sampling event bi~tween individual sampling 
locations. In a departure from HRMB standard operating procedure, 
decontamination will be achieved solely by washing equipment with 
nonphosphatic detergent and rinsing with d•~ionized/distilled water. 



Table 1 Schedule for samplinq Near WIPP Facility 

Sample Dept:h Analyt;ical 
Location Int:.erval Test:.sl 

(ft:.) 

Facility West 0-2 BNE, AH, HM 
Shallow 

Facility West 2-4 BNE, AH, HM 
Deep 

Facility 0-2 BNE, AH, HM 
South Shallow 

Facility 2-4 BNE, AH, HM 
South Deep 

"l••W! 0-2 BNE, AH, HM 

~!slllrn?. 2-4 BNE, AH, HM 

Xot;al Samples 

1) ABP - Aromat;ic and Halogenat;ed Purgeables (VOC) 
AB - Aliphat;ic Hydrocarbons (Semi-VOC) 
BNE - Base Neutral Ert:.ract:.ables (Semi-VOC) 
H1I - Heavy lfet;als 

Samples Set:.s Comment:.s 
Per Int:.erval~ 
BNE ABP AB Hlf 

1 1 1 AH only 
if 
stained 
soil 

1 1 1 " " 

1 1 1 AH only 
if 
stained 
soil 

1 .1 1 " " 

1 1 1 " " 

1 1 1 " " 

6 6 6 

2) Each sample set; consist;s of t:.he following cont:.ainers: 1-Boz glass jar 
(BNE); 3-40 ml. vials (ABP); 3-40 ml vials (AB); 2-Boz ziplock bags 



Table 2 Schedule for sa~plinq at Mudpits 

Sample Dept:.h Int;erval Analyt;ic:al 
Locat:ion (ft;) Test:sl 

_, 

Cotton Baby 0-5 AHP, AH, HM -
s-10 AHP, AH, HM _, 

Badger Unit 0-5- AHP, AH, HM -
5-10 AHP, AH, HM _, 

DOE-1 0-5 AHP, AH, HM 

5-10 AHP, AH, HM 

Tot;al samples 
-

l) AHP 
AH 
BNE 
H1f 

Aromat:ic and Halogenat:ed Purgeables (VOC) 
Al.iphat:ic Hydrocarbons (Semi-VOC) 
Base Neut:ral Bxt:ract:ables (Semi-VOC.~) 
Heavy Jfet;als 

Samples p~r 
Int:erval-

BNE AHP AH H1f 

1, 1, 1 

1, 1, 1 

1, 1, 1 

1, 1, 1 

1, 1, 1 

1, 1, 1 

6, 6, 6 

Comment:s 

2) Each sample set; consist;s of t:.he following cont;ainers: 1-Boz glass jar (BNE); 3-
40 ml. vials (AHP); 3-40 ml. vials (AH); 2-Boz ziplock bags 



SOIL SAMPLE COLLECTION FOR TOTAL PETROLEUM HYDR9CARBONS 
IN GASOLINE THROUGH OIL CONTAMINATED SOILS: 

SL.D METHOD 751 (ALIPHATIC HYDROCARBONS) 

This procedure is to be used when collecting soil samples to be analyzed f 
Total Petroleum Hydrocarbons (TPH) by carbon disulfide extraction followecr 
by analysis by GC-FID. This method is appropriate for gasoline, diesel 
fuel, fuel oils, oils, etc. If there is a question about a ·particular 
compound or fuel please consult the Organic Section of the Scientific 
Laboratory Division. 

EQUIPMENT 

CONTAINERS SUPPLIED BY SL~: 
2 40 ml Septum Vials (weighed and containing 10 ml of carbon 

disulfide). The carbon disulfide has been carefully measured and 
will .keep volatiles from being lost if the sample is tightly 
recapped. 

1 40 Septum Vial (empty) 

1 10 ml disposable plastic syringe with tip cut off to be used to 
get a plug of about 10 grams of soil (7-8 ml soil). 

RECOMMENDED EQUIPMENT 
Clean, dry, metal sampling device. This could be a spoon or 
stainless steel lab scoop (VWR Scientific No. 57952-162). 

PROCEDURE 

1. Write site information on bottle labels and forms. Evidentiary tape (i 
necessary) should be used on the outside of the plastic bag - not ctr"~ 
the bottles. 

2. Add about 10--20 grams of soil (a 7-8 ml plug) to each of the two 
bottles containing carbon disulfide. Be sure that threads and top of 
bottle are free of any soil, or the bottles will leak invalidating the 
analysis. There should be only enough soil to fill the bottle 1/4 full 
of soil. Cap bottles securely. If carbon disulfide leaks, or appears 
to have leaked from bottle, retake sample with another bottle. Soils 
should be collected as quickly a~ possible, from beneath the surface of 
the soil (not exposed to the air), and should be representative of the 
site. 

3. Fill the third bottle (empty) completely full 
of soil (no air space). Again clean threads of 
bottle before capping. 

4. Send to Lab as quickly as possible. 

This method is consistent with the "Modified 8015" 
procedure. The result will give a TPH value as well 
as an indication of the type(s) of fuel(s) if the 
fuel has not been too badly degraded so that the GC 
"fingerprint" is no longer similar to the standard. 
In such cases TPH values will be given for the 
ranges of normal hydrocarbon ranges. C-17:Pristane 
and C-18: Phytane ratios will be r·~ported when 
possible. 

CAUTION CARBON DISULFIDE IS VERY FLAMMABLE. 
AVOID SKIN CONTACT AND INHALATION OF VAPORS. 

--No Soil 
on threads 

--Carbon 
disulfide 

--Soil 



SOIL SAMPLE COLLECTION FOR SOLVENT AND GASOLINE 
CONTAMINATED SOILS 

This procedure is to be used when collecting soil samples to·· oe 
analyzed for gasoline volatiles (benzene, toluene, ethylbenzene, 
and xylenes) and volatile solvents such as trichloroethene (TCE), 
tetrachloroethene (PCE), 1,1,l-t:richloroethane, etc. This method 
is not appropriate for diesel fuel, fuel oils, oils, etc. If 
there is a question about a particular compound please consult 
the Organic Section of the Scientific Laboratory Division. 

CONTAINERS SUPPLIED BY SLO: 
2 40 ml Septum Vials (weighed and containing 10 ml of 

methyl alcohol). Th~ methyl alcohol has been carefully 
measured an will keep volatiles from being lost if the 
sample is tightly recapped. 

1 40 Septum Vial (empty) 

RECOMMENDED EQUIPMENT 
Clean, dry, metal sampling device. This could be a 
spoon or stainless steE!l lab scoop (VWR Scientific No. 
57952-162). 

PROCEDURE 

1. Write site information on bottle labels and forms. 

2. Add about 10-20 grams of soil to the two bottles containing 
methyl alcohol. Be sure that threads and top of bottle are 
free of any soil, or the bottles will leak invalidatinq the 
analysis. There should be only enough soil to fill the 
bottle 1/4 full of soil. Cap bottles securely. If methyl 
alcohol leaks, or appears to have leaked from bottle, retake 
sample with another bottle. Soils should be collected as 
quickly as possible, from bEmeath the surface of the soil 
(not exposed to the air), and should be representative of · 
the site. 

3. Fill the third bottle (empty) 
completely full of soil (no air 
space). Again clean threads of 
bottle before capping. 

4. Send to Lab as quickly as possible. 

This method is consistent with the 
procedures required for EPA methods 8010, 
8020, 8021, and 8240. 

For Total Petroleum Hydrocarboni:i (TPH) 
analysis (EPA Method 8015) two bottles 
completely full of soil (NO ttethyl 
alcohol) are required. 

- No Soil on Thread: 

- Methanol 

Soil 
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DOE Analytical Data for Facility West (SWMU 007b) and Dune Blow Out 
(Background) Samples (10 pages total). 



SAPJP1inq Loc:ation 
Site Sket~ch 

scaie: ~~ 

Bew Kezico Environment Depart.ant 
Location: fac.tl,., We~+ 
Date: 1o 17 /" 2. 
co-ents: 

r.=======================================================================i 

I · 

Jl•P 1tora drala1° .. atl 

Scale 

• -----

'lbpo1raphlc Kap 
with 

Surface Pacllltlu 
(Otte .. r, 1H1) 



Projece No.550040 

New Mexico Environment Department 
DOE/WZPP oversiqht r1•ir••vr 

Locaeion.Facil,icy Wese Boring No.1, 

Net.hod.Band Auger 

Sbeec...L of_l_ 

Feaeure.ouefal.l/soil/sedilllene 
Dace (Time) Logged.1017192 
Area Designacion. 

Logged By.~P=E:S--~~--~~~
Nonicoring. 

Depth and Graphic Slllllple Descripcion of Nacerials o 
Soil Log Ta.ken Visual Observaeions v 
Class A 

011-------------~~-~---~-iT-----------+----------------------------------------+--11 SP·SM Poort y ......... " .... · .. 

I 
I • 

sorted silty sand ; ". · •• :: ." :· :· Sin:!: Red brown, silty fine to medi111, medi111 dense, 
porcus 

SC Clayey Sin:! 

SP-SM Poort y 
sorted silty sand 

. . . ' . . .. . ~ .... Artificial fill/disturbed clSle sand <0-0.Sft) 

-~~:~l;t:~ Clayey Sin:!: Red brown, silty fine to medi111 (clay 5-10I), 
~.{: :,··: :· .~:~ ltSemi-Volatile medi111 dense, mist, less porous 
...... ~ :--.-:-; -· Base/leutral · Artificial fill/disturbed clSle sand (0.5-1.0ft> 
~; ... ~~·,._"; ~- Heavy Metal 

(ICAP/As) Sin:!: Red brown. silty fine to mediUI, mediUI dense, 

. 

. · . . 

I!!!:!!§ 
Artificial fill/disturbed clSle sand (1.0-3.0ft> 

Very mist to wet 

• •-.,,.;,.· --ti-------~·m poctets of brown SP sand 2.6ft suggests disturbed 
·- . ·~· sand/artificial fill. 
' • • Semi-Volatile 

• • . · . (ICAP/As) 
r ' 

31 
SP/Cal iche 

}:_· .~.,~7:=-=~~l 
I • • • • Cal iche: ll'lite. poorly sorted sand mid silt with •inor 

clay, moderate to stningly cemnted (caca3), medi111 dl!nse 
to dl!nse, mist, low porosity. 
Irplace '"C" soil horizon U'lderlyins disturbed fill 

Remarks: Locaced within drainage area for scorm vaeer ouefal.l vese of WIPP 
faciliey. 

1 



•t. HALLIBURTON NUS 
\.'Cr>' Environmental Corporation 

Environmental Laboratories 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston. TX no58 

OCtober 29, 1992 
Report No.: 00011392 

Section A Page 24 
LABORATCRV ANALYSIS ~ 

CLIENT HAI£: IESTINGHOUSE ELECTRIC CORPORATION 
ADDRESS: WASTE ISO. PILOT Pl/P.O.BOX 2078 

CARLSBAD. tfl 88221-2078 
ATTENTION: F. LOPEZ 

Carbon Copy: 

SAl'l'LE ID: WIPP-524 
r;:~ ,· f ;-('1 YJ.es.f 

1 
I.;. ' 

MJS SAl'l'LE t«>: P0214189 
P.O. NO.: 37109 

TEST 
LN CODE DETERtUNATION 

1 MLS AlU1inU1, Total <Al> 
2 ABAS Sarti.. Total <Ba> 
3 ABES Bery111i.. Total <Be> 
4 ABS Boron. Total <B> 
5 ACDS Cadll1i.. Total <Cd> 
6 ACAS Calcti., Total <Ca> 
7 ACRS ChrOllita• Total <Cr> 
8 ACOS Cobalt. Total <Co> 
9 ACUS Copper. Total <Cu> 
10 AP8S Lead. Total <Pb> 
11 AFES Iron. Total <Fe> 
12 ~ ~<Jlestum. Total (P'lg) 

13 Ai'WS l'Wlganese. Total <l'tl> 
14 APtOS f1olybdent.11. Total <f1o> 
15 ANIS Nickel. Total <Ni> 
16 ASIS Silicon. Total <Si> 
17 MGS Silver. Total <Ag> 
18 ASRS Strontium. Total <Sr> 
19 ASNS Tin, Total <Sn> 
20 AVS vanadiUll• Total <V> 
21 AZNS Zinc, Total <Zn> 
22 MSS Arsenic. Total <As> 

COPl'ENTS: The results are not corrected for percent ~)lsture 

CLEVELAND 
(216) 891-4700 

• HOUSTON 
(713) 488-Hl"IO 

• 

MJS CLIENT t«>: '1527 0021 
QK CRDER t«>: 55830 

VEfl>CR t«>: 01830782 

DATE 54W'LED: 07-0CT-92 
DATE RECEIVED: 12-otT-92 
tffROIJED BY: R Volk 

RESll..T lMITS 

10000 Ilg/kg 
44 Ilg/kg 

< 0.5 Ilg/kg 
< 5 Ilg/kg 

< 0.5 Ilg/kg 
1200 Ilg/kg 

8 Ilg/kg 
3 Ilg/kg 
2 Ilg/kg 
6 Ilg/kg 

8000 Ilg/kg 
1400 Ilg/kg 

70 Ilg/kg 
< 5 Ilg/kg 

5 Ilg/kg 
580 mg/kg 
< 1 Ilg/kg 

14 mg/kg 
< 10 Ilg/kg 

15 Ilg/kg 
18 Ilg/kg 

< 10 Ilg/kg 

PITTSBURGH 
(412) 747-2580 



••HALLIBURTON NUS 
\•rl Environmental Corporation 

Environmental Laboratories 

5350 Campbells Run Road 
Pittsburgh. PA 15205 

900 Gemini Avenue 
Houston. TX 77058 

October 28, 1992 
Report No.: 00011392 

Section A Page 25 
LABORAT~ ANALYSIS REPORT 

CLIENT NAPE: liESTitGiOUSE a.ECTRIC Cce>oRATION 
ADDRESS: WASTE ISO. PILOT PL/P.O.BOX 2078 

CARLS8Al), r.. 88221-2078 
ATTENTION: F. LOPEZ 

Carbon Copy: 

SAPFLE ID: WIPP-525 
tlJS SAPFLE NO: P0214190 

P.O. NO.: 37109 

-----·--- ----
TEST 

LN CODE DETERPtINATION 

1 61735 Petroleum Hydrocarbons <Diesel> 
petroleum hydrocarbons <diesel> 

COflENTS: The results are not corrected for percent 110isture. 

CLEVELAND 
(216) 891-4700 

• HOUSTON 
(713) 488-1810 

• 

r«JS CLIENT NO: ~7 0021 
WORK <R>ER NO: 55830 

'.et><R NO: 01830782 

DATE SNFLED: 07-0CT-92 
DATE RECEIVED: 12-ocT-92 
APPROVED BV: J Si.an 1 c 

RESU-T 

1.9 

ll4ITS 

PITTSBURGH 
(412) 747-2580 



~I\ HALLIBURTON NUS 
\1fl Environmellta/ Corporation 

Environmental Laboratories 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston. TX 77058 

October 28, 1992 
Report No.: 00011392 

Section A Page 27 
LABORATORY ANALYSIS REPORT 

CLIENT NAPE: IESTIP&IOUSE ELECTRIC CORPORATION 
ADDRESS: WASTE ISO. PILOT PLIP.O.BOX 2078 

CARLSBAD· Pfl 88221-2078 
ATTENTION: F. LOPEZ 

Carbon Copy: 
f,:e; I ;._"i \,..k •; 1 •.t,. (.. 

SAlf>LE ID: WIPP-527 
MJS SAff>lE NO: P0214475 

P.O. NO.: 37109 

TEST 
LN CODE OETERPIINATICIH 

1 AAL.S Alu.int.a. Total <Al> 
2 ABAS Bartum. Total <Ba> 
3 ABES Beryllium. Total <Be> 
4 ABS Boron. Total <B> 
5 ACDS Cadl1umr Total <Cd> 
6 ACAS Calcium. Total <Ca> 
7 ACRS Chr0111U.r Total <Cr> 
8 ACOS Cobalt. Total <Co> 
9 ACUS Copper. Total <Cu> 
10 APBS Lead. Total <Pb> 
11 AFES Iron. Total <Fe> 
12 ~s f'agnestum. Total <Pig> 
13 APWS Planganese. Total <Pl'I> 
14 APK>S "<>lybdenum. Total <"<>> 
15 ANIS Nickel. Total <Nt> 
16 ASIS Silicon. Total <Si> 
17 MGS S11Yerr Total <Ag> 
18 ASRS Strontium. Total <Sr> 
19 ASNS Tin. Total <Sn> 
20 AVS Vanadium. Total <V> 
21 AZNS Zinc. Total <Zn> 
22 AASS Arsenic. Total <As> 

COl'l'ENTS: The results are not corrected for percent 110isture 

CLEVELAND 
(216) 891-4700 

• HOUSTON 
(713) 488-1810 

• 

MJS CLIENT NO: 0527 0021 
WORK ORDER NO: 55830 

VEfl>m NO: 01830782 

DA TE SAfl'l..ED: 07-0CT-92 
DATE RECEii.a>: 12-0CT-92 
APPROVED BV: R Volk 

RESU..T IMITS 

7600 Ilg/kg 
32 Ilg/kg 

< 0.5 Ilg/kg 
< 5 Ilg/kg 

< 0.5 Ilg/kg 
1600 Ilg/kg 

7 Ilg/kg 
1 Ilg/kg 
2 Ilg/kg 
6 Ilg/kg 

6300 Ilg/kg 
1400 Ilg/kg 

32 Ilg/kg 
< 5 Ilg/kg 

4 Ilg/kg 
350 Ilg/kg 
< 1 Ilg/kg 

13 Ilg/kg 
< 10 Ilg/kg 

10 Ilg/kg 
14 Ilg/kg 

< 10 Ilg/kg 

PITTSBURGH 
(412) 747-2580 



••\HALLIBURTON NUS 
,,. Environmental Corporation 

Environmental l.Aboratories 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston, TX 77058 

OCtot>er 29, 1992 
Report No.: 00011392 

Section A Page 26 
LABORATORY ANALYSIS REPORT 

CLIENT NAPE: IESTINGHOUSE ELECTRIC C~TION 
ADDRESS: WASTE ISO. PILOT PL/P.O.BOX 2078 

CARLSBAD, Pfl 88221-2078 
ATIENTION: F. LOPEZ 

Carbon Copy: 

SAflll.E ID: WIPP-526 
t«JS SAflll.E NO: P0214191 

P.O. NO.: 37109 

TEST 
LH CODE 

-------
DETERftINATION 

1 G173S Petrolet.9 Hydrocarbons <Diesel> 
petrolet.9 l'lydrocarbons <diesel> 

COftENTS: Result is not corrected for percent 11<>isture 

CLEVELAND 
(216) 891-4700 

• HOUSTON 
(713) 488-1810 

• 

l'IJS CLIENT NO: 0527 0021 
WORK CR>ER NO: 55830 

IJEN>OR NO: 01830782 

DATE s.w>L.ED: 07-0CT-92 
DATE RECEIVED: 12-ocT-92 
APPROVED BY: R VOik 

RESU..T 

5.7 

lMITS 

PITTSBURGH 
(412) 747-2580 



Saaplinq Location 
Site Sketch 

Scale: 1"_ = .40' 

Bew Mexico Environment Department 
LOcation: W~">~ J;. 1..Ud'P r-a..u\,.\/ --
Date: 10/ 7 /ct 2- ~ 
co-ents: e- b~ n~a-r ~<.lL.\h°Y '5'''"""~''~ 

":>CL""'" \c..c\ C)V\ \ 0 '7 I <; 2-

rr==================-'==============i 

--- 10· ,..- L----------- ---- J, 
I ~--~-----------.::.::::::.:- If 
'----" !! 



New Mexico Environment Department 
DOE/WIPP oversight •••tr 

I Project No.550040 Location.Background 
Soil WIPP Area 

Boring No.1 Sheet_! o:E_l_ 

0 

I' -

?.' ~ 

Feature.Sand Dune Blowout 
Date (Time) Logged.1017192 
Area Designation. 

Dep~ and 
Soil 
Class 

SP-SM Poorly 
sorted silty said .. 

. 

( 

Graphic Sample 
Log Ta.ken 

·-· 
. -

·/ . . . . , 
. 

"; 
, 

/ . , ; 
' . 

' ·. . 

• • ;_,..~;em·i-Volati le 
• """' Base/leutral 

. ,,. ~-! 

Heavy Metal 
(ICAP/As) 

lfe~od.Band Auger 
Logged By.~P~'B=S'--~~~~~~~ 
lfonitoring. 

Description o:E lfaterials 
Visual Observations 

Sin:!: Red brawl, silty fine to medi111, loose, dry, porous, 
hmogei ieous 
Internally-drained cUie said 

medi111 dense, sc:me organics (roots/leaves> 

Remarks:Internally-drained sand dune blow out vest o:E access road and no~ o:E 
railroad line. 

0 
v 
A 

1 



I~•\ HALLIBURTON NUS 
\.1'1 Em•ironmental Corporation 

Environmental La.bormories 

5350 Campbells Run Road 
Pittsburgh, PA 15205 

900 Gemini Avenue 
Houston. TX 77058 

October 28, 1992 
Report No.: 00011392 

Section A Page 32 
LABORATORY ANALYSIS J~T 

CLIENT HAI£: IESTINGHOUSE ELECTRIC CORPORATION 
ADDRESS: WASTE ISO. PILOT PL/P.O.BOX 2078 

CMLSIW>r ff1 88221-2078 
ATTENTION: F. LIPE! 

Carbon Copy: 

SNFlE ID: WIPP-532 
NJS Stft'LE NO: P0214480 

P.O. NO.: 37109 

TEST 
LN CODE 

1 G173S 

------------------
DETERIUNATION 

Petroleu11 Hydrocarbons <Diesel> 
petrolet.11 hydrocarbons <diesel> 

COflENTS: Result is not corrected for percent moisture 

CLEVELAND 
(216) 891-4700 

• HOUSTON 
(713) 488-18·10 

• 

MJS CLIENT NO: 0527 0021 
~ ORDER NO: 55830 

vet>OR NO: 01830782 

DATE SAfFLED: 07-0CT-92 
DATE RECEIVED: 12-0CT-92 
APPROVED BV: R Volk 

RESILT 

4.0 

tMITS 

PITISBURGH 
(412) 747-2580 



••\HALLIBURTON NUS \i• Environmental Corporation 
Environmental La.boratories 

5350 Campbells Run Road 
Pittsburgh. PA 15205 

900 Gemini Avenue 
Houston. TX 77058 

October 28, 1992 
Report No.: 00011392 

Section A Page 33 
LABORATORY ANALYSIS REPORT 

CLIENT NAPE: WESTINGHOUSE aECTRIC CORPORATION 
ADDRESS: WASTE ISO. PILOT Pl/P.O.BOX 2078 

CARLSBAI), ht! 88221-2078 
ATTENTION: F. LOPEZ 

Carbon Copy: 

SAfl>LE ID: WIPP-533 
M.15 SAfl>LE NO: P0214481 

P.O. NO.: 37109 

TEST 
LN CODE 

1 AALS 
2 ABAS 
3 ABES 
4 ABS 
5 ACOS 
6 ACAS 
7 ACRS 
8 ACOS 
9 ACUS 
10 APBS 
11 AFES 
12 MGS 
13 ~ 
14 AftOS 
15 ANIS 
16 ASIS 
17 AAGS 
18 ASRS 
19 ASNS 
20 AVS 
21 AZNS 
22 MSS 

Alt11int11. Total <Al> 
Bar1t11. Total <Ba> 
Beryll1lll• Total <Be> 
Boron, Total CB> 
Cadllilll• Total CCd) 
calc1lll• Total <Ca> 
ChrOllilll• Total <Cr> 
Cobalt. Total <Co> 
Copper, Total <Cu> 
Lead, Total <Pb> 
Iron, Total <Fe> 
fta411es1t11. Total <Ptg> 
ttanganese. Total <rti> 
Plolybdenlll• Total <Pio> 
Nickel. Total <Ni> 
Silicon, Total <Si> 
Silver, Total <Ag> 
Strontit11, Total <Sr> 
T1n, Total <Sn> 
Vanadilll• Total <V> 
Zinc, Total <Zn> 
Arsenic, Total <As> 

DETERrlINATION 

COl'IENTS: The results are not corrected for percent 110isture. 

CLEVELAND 
(216) 891-4700 

• HOUSTON 
(713) 488-1810 

• 

MJS CLIENT NO: 0527 0021 
WORK ORDER NO: 55830 
~NO: 01830782 

DATE StlPFLED: 07-0CT-92 
DATE RECEIVED: 12-<>CT-92 
APPRMD BY: R VOlk 

RESll.T 

1700 
11 

< 0.5 
< 5 

< 0.5 
220 

3 
< 1 

1 
< 5 

2000 
260 

19 
< 5 
< 2 
290 
< 1 

2 
< 10 

4 
6 

< 10 

OOTS 

PITTSBURGH 
(412) 747-2580 



DOE/WIPP 97-2220a 

NMED Analytical Data for Facility West (SWIVIU 007b) Sample (8 pages total). 



STATE OF NEW MEXICO 
ENVIR.ONMENT DEPARTMENT 

HAZARDOUS AND RADIOACTfllli: MATERIALS BUREAU 
MIXED WASTE SECTION I WIPP GROUP 

DATE: April 27, 1993 

Dr. Ja~es A. Mewhinney 
DOE Point of Contact 
P. 0. Box 3090 
W.l.P.P. Site I Jal. hiway 
Carlsbad, New Mexico 88221 

Dear Dr. Mewhinney, 

P.O. Box 3090, MS· MIR, Jal hiwiiy, Carlsbad, NM 88220 
Telephone - {SOS} ~187-8947 

As per yOTD:,/"equest and with verbal approval. from our 11Ulllll~ger, enclosed herewith are the anal.ytical resuhs of 
the NMED soil sampling event that took place during Octo,ber of 1992 and two figures depicting the sample 
locations. Thank you for transmitting the spl'it soqipling dma generated by WIDIWIPP. I might point out that 
the NMEDIWIPP investigators did not request a full su'ite of anal.yses be performed or all samples anal.yzed, but 
only those that were strategically appropriate. Below is as (:omparison of samples taken and anal.yses requested 
by NMED: 

Cotton Baby Shallow and Deep - Aliphatic Hydrocarbons, l-'OC, Semi-VOC, Heavy Metals - ICAP and Arsenic. 
Badger Unit 0-5 ft. Shallow - Aliphatic Hydrocarbons, VOC, Heavy Metals - ICAP Scan and Arsenic. 
Badger Unit Deep - Samples taken but no anal.yses requestejrl. 
Background Soil - not anal.ywl. 
DOE-1 mudpit STuzllow - Aliphatic Hydrocarbons, VOC, Heavy Metals - ICAP scan and Arsenic. 
DOE-1 mudpit Deep -Aliphatic Hydrocarbons and VOC. 
Facility West Shallow - Semi-VOC and Heavy metals - ICAl" scan and Arsenic. 
Facility West Deep - not anal.yzed. 
Facility South Shallow - Semi-VOC and Heavy metals - IC~P scan and Arsenic. 
Facility South Deep - not anal.yzed. 

The NMED data will be used to support conclusions made by the EPA as to any further co"ective action that 
DOEIWIPP may be subject to relative to the Hazardous and Solid Waste Act Amendments (HSWA) culminating 
in the issuance of the HSWA permit by the EPA. Thmric you again for the cooperation and if further 
information is needed please feel free to drop by our me office or call either Paul or myself. 

cc wlo enclosure: 

NMED John Parker 

Sincerely, 

~jVl4 
· Patrick W. McCas 

NMEDIWIPP Po. 



Sampling Location 
Site Sketch 

Scala: 1" = 40' 

Bew Xezico BDvironm.ent Department 
Location: 
Date: 
co-ants: 

' 

~ 
I d:============================== 



ORGANIC CHEMISTRY ANALYTICAL REQUEST FOHM 

saENTIFIC LABORATORY DIVISION 
700 c.AMl~'.O DE SALUO N.E., ALBUQUERQUE, NM 87106 

Organic Chemistry Section • Telephone: (505) 841-2570 

9 Sample 
location: 

10 Collected 
By: .. ·· 

v\sloo. · 
16 

Data: pH: 

17 Sample Source: 

.. 

0-Stream O·Well; Depth: 
0-lake 0-Spring 
0-0raln 0-0lstrtbutlon 

f.1l..o 
umhoa@ 

0-Pocl 0-Point-of-Entry • 
'""]·WWTP •-Other: ~J-1t:u1 '\ ll'<rcun 

Reciuest 11111 1111 I I 
ID No. 039100-B 

i]County: 

SLDNo. [ OR92 2368 ej 
Date 
Received: 
4 Prlorfty 3 11·1;0L 

Coda#: ~ -~ 
7 ·Co.--t~bo.J 
'26 yy\,\e.s. ~(i 

mg/I, F1ow: 

~s:~~E~~a sam~• ~ct · .. ·'.' .... -.. _ •. _,•.·.•or .• _.·,t.-:,--_·_..c_··TS·.,· :.:_::. e_No ____ · .... -.. ·,·.·.-,·.·,·,_·._:,:,·_-_ ... , •. -.••... ·.Pr_~,,_·.rvdon;.···=··:··.·.~:·,··_·······-~--·-·:._._:····.:_·,-·.,1n_ .. --.. _·_ .•.... Semple,an·:··= .... _-.·._, •. a-__ .:·,~--,~-:···· --~-;_:_._-.-.-_.······=··kid··-···:·.·._-,·_·,··-.·-·_·_·_ f-'--~-:···:·_·.·_··ue.::_·-~-,A·.·~-~-·_·:: __ ' .. _~_:_"_L_~-,~-~-~ -: ~!slu:t~r:u~:.~'. :. :,.;,.: . ,:.,.:;,:~.:-,;L:t./>:;::::: VV19' . . .. . 

_J_- !cit~ jB..,. (volume• "0·<>;c- · ) . .. .. ··:=· ·'··' 

21 Analyses Requested: Please check the appropriate box( es) ~:JW to Jndlcate the type of analytical screen(s) 
required. Whenever ~e, Ost speci6c compounds suspected or required. 

Volatile Screens: SJtmivofatile Screens: 
O· (753) Allphatlc Headspace (1-5.Carbons) .: ... · '·' · O • (763)Acld Extractables · · ·;': _. "'-<}-. .-::~=;.:: .. , · .: 

0-(754) Aromatic & Halogenated Purgeables (EPA601 &602) 0-(751) AltphaticHydrocarbons ., · ·:::·.··. 
O · (765) Mass Spectrometer Purgeables (EPA 624) • - (755) Base/Neutral Extractables (EPA 625) 
0- (766) SOWA TotalTrihalomethanes (EPA501.1) 0-(756) BasejNeutral/AcldExtractables (EPA8270) 
O · (774) SOWA VOC's I (8 Regulated +) (EPA 502.2) B · (758) Herbicides, Chlorophenoxy Acid 
0. (n5) SOWA VOC's 11 {EDB & DBCPJ (EPA 504) - (759) Herbicides, Triazlnes 
0 · · · · ·· · · ·· O- n60) O_ rganochlor1ne Pestlcfdes · · 

0 Other Specific Compounds or Classes: .·· . : v . O- (761) Organophosphate Pesticides . , ., , . .. , 
0- ( l O ~- (767) Polychlorinated Blphenyls (PCB's) 
0- ( O- (764) Polynuclear Aromatic Hydrocarbons 
0-( -------------- ·o-(762)SOWAPestlcldes&Herblcld_es. 

. .· . ~ .. -~· 

Remarks: 

_I ___ ,_, __ ___ 

SLO 8912-0R Form New 12/89 This Fonn Will NOT Be Retumed With Your Results. Please RETAIN A COPYI 



s·1 . ..\TE OF NEW MEXICO DEPARTl\lENT OF HEAL TH 

SCIENTIFIC LABORATORY DIVISION 
P.O. Box 4700 700 Camino de Salud. NE 

Albuquerque, NM 87196-4700 (505(-841-2500 
ORGANIC CHEMISTRY SECTION (505]-841-2570 

Nol'ember 17. 1992 Distribwion 

Request 
ANALYTICAL REPORT 

SLD Accession No. OR-92-2368 

(_) User 55802 

(•)Submitter 536 

(;<.:E) SLD Files 
ID No. 039100 A 

To: P. Sanchez 
ED - DOE Project; Carlsbad 
NM - Envir. Dept.; WIPP 
P.O. Box 3090 
Carlsbad, NM 88220 

From: Organic Chemistry Section 
Scientific Laboratory Div. 
700 Camino de Salud, NE 
Albuquerque, NM 87106 

Re: A~~ Extractab sample submitted to this laboratory on October 15. 1992 

011: 7-0ct-92 
At: 10:30 hrs. 

COLLECT!ON 
By: San ... 

ln/ Near: Carlsbad 

DEMOGRAPHIC DATA 
LOCAT!ON 

Facility West WIPP Shallow 

ANALYTICAL RESULTS: Base/Neutral Extractable IEPA-6251 Screen {755) 
Parameter Value Note MDL Units 

Bis(2-ethylhexyl)phthalate 81.40 T 500.00 ppb 
See Laboratory Remarks for Additional Information 

Notations & Comments: 
MDL= Minimal Detectable Level. 

A= Approximate Value; N =None Detected above Detection Limit; P =Compound Present, but not quantified; 
T = Trace (<Detection Limit); U = Compound Identity Not Confirmed. 

RECE\Vt 

DEC iJ 1 19~ 

Evidentiary Seals: Not Sealedl)f; Intact: NoQ, Yes0 & Broken By: Date:-----

Laboratorv Remarks: Waste Isolation Pilot Plant 

B/N EXTRACTABLE ANALYSIS DATA SHEET 

Lab Name: NM SCIENTIFIC LABORATORY DIVISION Contract: N/A 
Lab Code: N/A Case No.:_~N~/~A=----- SAS No.: N/A SDG No.: N/A 
Matrix: (soil/water) Soil Lab Sample ID: OR-92-2368 
Sample wt/vol: 19.91 (g/mL) g SLD Batch No:_-=3~0~8=--------
Level: (low/med) Low Date Received: 10/15/92 
% Moisture: not dee. 23.4 dee. Date Extracted: 10/16/92 
Extraction: (SepF/Cont/Sonc) Sane Date Analyzed: 10/20/92 
GPC Cleanup: (Y/N) No pH: Dilution Factor:_~l'-------

CONCENTRATION UNITS: 
(ug/L or ug/Kg) : ug/Kg 

This sample was analyzed for the following compounds 
using EPA Method 8270 without acid extraction 

I CAS NO. l COMPOUND I CONC. jOUALIFIERI 

(Continued on page 2.) 



83-32-9 
208-96-8 
120-12-7 
117-81-7 
205-99-2 
207-08-9 
191-24-2 
50-32-8 
100-51-6 
111-91-1 
111-44-4 
39638-32-9 
117-81-7 
101-55-3 
85-68=7 
106-47-8 
91-58-7 
7005-72-3 
218-01-9 
53-70-3 
132-64-9 
84-74-2 
95-50-1 
541-73-1 
106-46-7 
91-94-1 
84-66-2 
131-11-3 
121-14-2 
606-20-2 
117-84-0 
206-44-0 
86-73-7 
118-74-1 
87-68-3 
77-47-4 
67-72-1 
193-39-5 
78-59-1 
91-57-6 
91-20-3 
88-74-4 

.A.NALYTICAL REPORT 
SLD Accession No. OR-92-2368 
Cominuation. Page 2 of 4 

Acenaohthene 500.0 u -· 
Acenanhthvlene 500.0 u -· 
Anthracene 500.0 u -
Benzo(a)anthracene 500.0 u 
Benzo fb) fluoranthen!~ 1000.0 u 
Benzofk)fluorcanthene 1000.0 u 
Benzofa h i) oervlen.§~ 1000.0 u 
Benzofa)ovrene 1000.0 u _, 
Benzvl alcohol 500.0 u 
Bis f 2-chloroethoxv) 1J1ethane 500.0 u 
Bis<2-chloroethvl)ether 500.0 u 
Bisf2-chloroisoorooyl)ether 500.0 u 
Bis<2-ethvlhexvl)ohthalate 81. 4 JB 
4-Bromoohenvlohenvl ether 500.0 u -
Butvlbenzvl ohthalate 500.0 u 
4-Chloroaniline 1000.0 u 
2-Chloronaohtnalene 500.0 u -
4-ChloronhenvlnhenvJ ether 500.0 u 
Chrvsene 500.0 u 
Dibenz(a h)anthracene 500.0 u 
Dibenzofuran 500.0 u 
Di-n-butvl ohthalate! 500.0 u 
1 2-Dichlorobenzene 500.0 u -
1 3-Dichlorobenzene 500.0 u 
1.4-Dichlorobenzene 500.0 u 
3.3'-Dichlorobenzidjne 500.0 u 
Diethvl ohthalate 500.0 u 
Dimethvl ohthalate 500.0 u 
2.4-Dinitrotoluene 500.0 u 
2.6-Dinitrotoluene 500.0 u 
Di-n-octvl ohthalate~ 1000.0 u 
Fluoranthene 500.0 u -
Fluorene 500.0 u _, 
Hexachlorobenzene 500.0 u _, 
Hexachlorobutadiene 2500.0 u 
Hexachlorocvclooentadiene 2500.0 u 
Hexachloroethane 500.0 u 
Indeno < 1 . 2 . 3-cd) ovr§~ne 500.0 u 
Isonhorone 500.0 u 
2-Methvlnaohthalene 500.0 u 
Nanhthalene 500.0 u 
2-Nitroaniline 500.0 u 

(Continued on page 3.) 
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3-Nitroaniline 5000.0 u 
4-Nitroaniline 2500.0 u 
Nitroberzene 500.0 u 
N-ri.itrosodinhenvlamine 500.0 u 
N-nitroso-di-n-nronvlamine 500.0 u 
Phenanthrene 500.0 u 
Pvrene 500.0 u 
1.2.4-Trichlorobenzene 500.0 u 

* Qualifier Definitions: 
B - Indicates compound was detected in the Lab Blank as well 

as in the sample. 
D - Indicates value taken from a secondary (diluted) sample analysis. 
E - Indicates compound concentration exceeded the range of the 

staf!dard curve. 
J - Indicates an estimated value for tentatively identified conpounds, 

or for compounds detected•and identified but present at a 
concentration less than the quantitation limit. 

N - Indicates that more than one peak was used for quantitation. 
u - Indicates compound was analyzed for, but not detected. 

TENTATIVELY IDENTIFIED COMPOUNDS DATA SHEET 

The followinq compounds were tentativelv identified bv Mass Spec: 
CAS NO. COMPOUND RT EST. CONC. 0 

42513-42-8 8-dodecenol 26.9 4458.0 J 
111-02-4 2.6.10.15 19.23-hexamethvl-

2.6 10.14.18 22-tetra-
cosahexaene 36.9 672.1 J 

52078-56-5 11-tricosene 27.0 446.0 J 
15232-05-6 1-nentvl-cvclohexene 27.7 340.3 J 
19812-64-7 1.14-tetradecanediol 28.8 239.0 J 
16695-40-2 7-dodecenol 27.5 235.3 J 

994-05-8 2-methoxv-2-methvl butane 5.1 223.8 J 
109-87-5 dimethoxv methane 11. l 212.4 J 

QUALITY CONTROL SUMMARY FOR SEMIVOLATILES SCREEN 

(Continued on page 4.) 



DATE EXTRACTED: 10/16/92 

.i\NALYTICAL REPORT 
SLD Accession No. OR-92-2368 
Continuation. Page 4 of 4 

METHOD BLANK: A laboratory method blank was analyzed along with 
this sample to assure the absencE~ of interfering contaminants 
from lab reagents, instruments, or the general laboratory 
environment. Unless listed below, no contaminants were detected 
in this blank above the reported detection limit. 

COMPOUND DETECTED 
bis(2-ethylhexyl)phthalate 
7-pentyl-bicyclo 4.1.0 heptane 
3-chloro decane 
1-pentyl cyclohexene 
11-dodecenol 
7-dodec-anol 
l,E-13,Z-13-hexadecatriene 
2-methyl anthracene 
2-heptadecanol 

SURROGATE RECOVERIES: 
SURROGATE 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d14 

(B/N) 
(B/N) 
(B/N) 

CONCENTRATION (PPB) 
51. 0 

11916.0 

CONCENTRATION 
44 ppb 
58 ppb 
47 ppb 

1222.0 
690.0 
667.0 
494.0 
475.0 
355.0 
225.0 

% RECOVERY 
88.0 

116.0 
94.0 

SPIKE RECOVERY: The % recoveries :Eor compounds in the batch spike 
were within EPA SW-846 criteria with the exception of the compounds 
listed below: 

COMPOUND 
2,4-Dinitrotoluene 

Analyst: 
Michael J. Owen 
Analyst, Organic Chemistry 

CONCENTRATION 
0.0 ppb 

% RECOVERY 
0.0 

Reviewed By: <:::;;::§? "? M 
Richard F. Meyerhein 11/17 /92 
Supervisor. Organic Chemistry Section 
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Request 
ID No. 039102 
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SLD Accession No. IC-92-0964 

Djstributjon 
LJ Uaer 55802 
·c~ Submitter 536 

~ SLD Files 

To: Paul Sanchez 
NMED - WIPP Oversight 
P.O.· Box 3090 MS# 180 
WIPP Site, Jal Highway 

. Carlsbad. NM 87220 

From: Air & Heavy Metals Section 
Scientific Laboratory Div. 
700 Camino de Salud, NE 
~lbuquerque, NM 87106 

Re: A soil sample submitted to this laboratory on October 15, 1992 

User: 
ED H~& Rad. Materials Bur. 
ED DOE Project, H&R Materials 
P.O. Box 26110 
Santa Fe. NM 87502 

COLLECTION 
DEMOGRAPHIC DATA 

LOCATION 
On: 7-0ct-92 By: San ... Facility West WIPP Shallow 
At: I 0:45 hrs. In/ Near: Carlsbad 

ANALYTICAL· RESULTS in uG /Gram 
Anal Isis Value Anal Isis Value 

Aluminum >9999.99 ...-copper < 5.00 
v-Barium 51.00 Iron >9999.99 ~ 
,..,Beryllium < 5.00 v Lead < s.ee 
Boron < 5.00 Magnesium 1700.00 .. 

...Cadmium < 5.00 Manganese· 61.00 
Calcium 1600.00 Molybdenum < 5.00 

vChromium 10.00 v-Nickel 
vCobalt < 5.00 Silicon 

Laboraton Remarks; Digested. 89.8% solids. 
Aluminum by ICP = 14100.00 uq/q 
Iron by ICP = 10100.00 uq/q 

7.00 
530.00 

Anal Isis 
vSilver 
Strontium 
Tin 

vVanadium 
vZinc 
..,,.Arsenic 

< 

< 

Value 
5.00 

17.00 
5.00 

17.00 
19.00 
1.6000 

ri :u~ ~11: 
~tH/. t1~ Reviewed By;----++-+-+-+--------

t T ,;.;.t ~ !JM 
Jim F. As 10/03/93 
Supervisor ir & Heavy Metals Section 
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Appendix L 

WIPP Sample Results and Statist1ical Analysis For Samples 
Collected Outside the SWMU 

WIPP Sample Results and Statistical Analysiis for Samples Collected Outside the 
SWMU, UpgradienUBackground Samples - 12 to 24 inches below ground 
surface (1 page total) 

WIPP Sample Results and Statistical Analys:is for Samples Collected Outside the 
SWMU, UpgradienUBackground Samples - more than 24 inches below ground 
surface (1 page total) 



WIPP SAMPLE RESULTS AND STATISTICAL ANALYSIS FOR SAMPLES COLLECTED OUTSIDE THE SWMU 

Upgradlent/background shallow samDles-12to:24 Inches below around surfllce 
concentrations In ppmw (manca1 

TOtal IOW111 TOw1 I CRiii 

Total Arsenic Barium Cadmlq,..!, Chromium Total Lead Mercury 
SWMU Hole Location (As) (Ba) (Cd) I : (Cr) (Pb) (Ha) 

001g 1 H-14 0.9 J 15 0.7 J 3 1.9 J 0.01 
001g 1 Mudplt P-1 1 J 35 0.25 UJ 5 2.1 J 0.01 
001g 2 Mudplt P-1 1.2 J 39 0.25 UJ 3 1.8 J 0.01 
0011 1 Mudplt P-5 1.5 J 120 0.2S UJ 3 2.2 J 0.01 

001m 1 Mudplt P-15 0.8 13 0.25 u 4 1.2 0.01 
001t 1 IMC374 0.5 10 0.25 u 4 1.5 0.01 
001h 1 H-15 0.9 21 0.25 u 4 2.8 J 0.015 
001h 1 MudpltP-2 0.1 19 '0.25 u 8 2.1 0.015 
001x 1 WIPP-13 0.15 u 10 ,0.25 u 3 1.8 0.015 
001J 3 MudpltP-3 0.5 17 0.25 u 28 1.5 0.03 
001k 2 MudpltP-4 0.8 J 15 J 9.25 UJ 4 J 1.4 0.08 
001m 1 MudpltP.e 0.4 J 11 J 0.25 UJ 1 UJ 1.3 0.015 
001• 1 ERDA-I 1.4 J 110 J 0.25 UJ 4 J 1.9 0.015 . 
OCMa 5 Portacamp 0.7 J 14 0.25 u 2 1.4 0.015 

SUMMARY STATISTICS 
Max 1.5 J 120 q.1 J 28 2.8 J 0.08 
Min 0.15 u 10 o.~s u 1 UJ 1.2 0.01 

I Mean I 0.80 I 32 I Q.3, I 5 1.8, I 0.02, 
Geom.Mean 0.70 I 1.7 
Std. Dev. 0.38 38 0.1 8 0.44 0.01 
Number 14 14 14 14 14 14 

BACKGROUND STATISTICS 
>SO % Non Detect? No No Yes No No Yes 
""W" I Normal? 0.968 y 0.821 N NA 0.481 N 0.927 y NA 
""W" I Lognormal? 0.915 y 0.823 N NA 0.832 N 0.984 y NA 
Outliers? No NA NA NA No NA 
Rec. Bkg. StatlsUc 954Y.UTL(ln) NPUTL NPUTL NPUTL 95%UTL(ln) NPUTL 
Rec. Bkg. Value 3.3 120 0.7 28 3.2 0.08 

carlsbad Background Value 6.5 500 No Data 50 <10 0.051 
Westem U.S. Bkg. Value 5.5 580 No Data 41 17 
FOOTNOTES: 
Concentrations reported with U or UJ quaHfters represent one-half of the laboratory reporting llmlt; U •not detected; J •estimated value 
Crltlcal value for Shapiro-Wilk statlsUc ""W", n-14, risk• 0.05: 0.874; 

0.048 

Geom. Mean• geometric mean; pprnw • parts per mffllon by weight; mg/kg• mllllgrams per kilogram; NA• not applicable; Y •yes; N • no; 
Rec. Bkg. StatlsUc • Recommended background statistic; 95%UTL(ln) • Inv. In of 95 percent upper tolerance Hmltl for natural logarithms 
UTL • upper tolerance Omit; NPUTL • nonparametric upper tolerance Hmlt; LRL • laboratory reporting llmlt 
Reference for Carlsbad and Western U.S. Background Values (USGS, 1914) 

lOtlll 

Thalllum 
(Tl) 

UJ 10 u 
u 10 u 
u 10 u 
u 10 u 

UJ 10 UJ 
UJ 10 UJ 
u 10 u 
u 10 u 
u 10 u 

10 u 
10 u 

u 10 u 
u 10 u 
u 30 

30 
u 10 u 

I 111 

5 
14 

Yes 
NA 
NA 
NA 

NPUTL 
30 

No Data 
No Data 



WIPP SAMPLE RESULTS AND STATISTICAL ANALYSIS FOR SAMPLES COLLECTED OUTSIDE THE SWMU 

UDC radiant/background d"D samna.s • more than 24 Inches below ground surface 
Concentrations In DDmW frnall{al 

IOUll 1gg1 1gg1 

Total Arsenic Total Barium Cadmium Chromium Total Lead Mercury 
SWMU Hole Location (As) (Ba) (Cd) (Cr) (Pb) (Hg) 
001g 1 H-14 2 J 28 0.25 UJ 7 2.7 J 0.01 
0011 1 MudplP-1 1.1 J 52 0.25 UJ 2 3.1 J 0.04 
0011 2 Mudplt P-1 1.3 J 34 0.25 UJ 7 5.4 J 0.01 
0011 1 MudplP..S 0.1 J 82 0.25 UJ 4 3.8 J 0.03 

001m 1 MudplP-11 0.1 11 u 5 1.4 0.01 
001t 1 IMC374 0.8 15 0.25 u 5 1.8 0.01 
001h 1 H-15 1.7 /33 0.25 u 5 2.9 J 0.03 
001h 1 Mudplt P-2 1.4 21 0.25 u 8 2.8 0.015 
001X 1 WIPP-13 0.8 12 0.5 4 1.5 0.015 
001J 3 MudpltP..:S 0.8 20 0.25 u 5 2 0.015 
001k 2 Mudplt P-4 0.7 J 11 J 0.25 UJ 4 J 1.4 0.015 
001m 1 MudpltP.e 0.5 J 10 J 0.25 UJ 4 J 1.2 0.015 
.001s 1 ER~ 0.5 J II 11 0.25 UJ 4 1.1 Q.015 . 
004ll 5 Portac:mtp 0.7 J 

"' 
14 0.25 u 4 1.5 0.015 

8UM11.&RY STATISTICS 
Max 2 J 82 1.1 7 5.4 J 0.04 
Min 0.5 J 10 J 0.25 u 2 1.2 0.01 
Mun 1.0 ' 25 0.31 5 2.4 0.02 
Geom.Mun O.to ' : 22 5 2.2 
Std.Dev. 0.5 15 0.41 1 1.2 0.01 

" ·. Number 

~a1-••aa•---
14 14 14 14 1, 14 

>IO% Non Detect? No No Yes No No Yes 
"'W" I Nonnel? 0.8'1 N O.M N NA 0.111 y 0.811 N NA 
"'II" I LognonMI? 0.111 y 0.151 y NA 0.8'8 N 0.121 y NA 
OUthn? No No NA No No NA 
Rec. Bkg. 8tMlstlc t5%UTL(ln) t5%UTL(ln) NPUTL t5%UTL t!%UTL(lo) NPUTL 
Rec. Bkg. v.iue 3.3 11 1.1 1.2 7.1 0.04 

camblld Background VMle 8.5 500 Noc.ta $o <10 0.011 
__ _.. .. U.S. Bka. Vlllue 5.5 510 Noc.ta 4t , 17 0.046 

. ........., I_.-. :a <· 

·-;. 

Coftcent1Mlons repolted with U or UJ qUlllHlers ...,,...nt one-half olthe i.IMtndory reporting llmlt; U •not ffteCt9d; J ~ ~. v.iue 
Crllctll v.iue rof at..plro.Mk atMldc "'W", n-14, rtsk • 0.05: 0.17~i., . . . ;\ " .... ..; 
GecN:tL Mean• geometric mun; ppmw • parts per mllllon by weight; mglkg • mHllgrams per ldlogr..,; NA• not ajipllcalM; Y •yes; N • no; 
~ tlkg. 8tltldc .,.R.9cornmendec1 '**1.....-S statldc; t5%UTL(ln) •Inv. In ol t5 pen:..t upper toferllnce ""'*for. Mtural logarlbms 
UTL• uppar ~ Hmlt; NPUTL •~rte upper toletwlce llmlt; LRL • i.bonltory f9portlng Umlt. ., ' 
IW9rence for Camblld and Western U.S. Background v.iues (USGS, 1114) . 

i ~" 

IOUll 

TINllllum 
(Tl) 

UJ 10 u 
10 u 

u 10 u 
10 u 

UJ 10 UJ 
UJ 10 UJ 

10 u 
u 10 u 
u 1.0 u 
u 10 u 
u 10 u 
u 11 u 
u \0 u 
u • u 

11 ll 
u 10 u ... u 

0 
14 

~- .--'!.-...-

Yes 
NA 
NA 
NA 

LRL 
20 

Noo.ta 
Noc.ta 


