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1.0 ABSTRACT

AEC 7 is a borehole drilled in western Lea County, New Mexico, in
section 31, T.21S.,R.32E. AEC 7 was drilled to 3918 feet in 1974 by Ozk
Ridge National Laboratory; Sandia deepened the hole to 4732' in 1979,
The borehole provided stratigraphic and lithologic information in tke
initial and final drilling. fThe borehole was used extensively for tests
of borehole plugs and plugging operations.

AEC 7 penetrated, in descending order, Holocene sands and Mescalero
caliche (8'), Santa Rosa Sandstone (109'), Dewey Lake Red Beds (542'),
Rustler Formation (325'), Salado Formation (2014'), Castile Formaticn
(1521'), and the upper Bell Canyon Formation (197'). Cores were obtained
from much of the borehole, An extensive suite of geophysical logs pro—
vides information on stratigraphy, lithology, and structure. Beds were
in normal stratigraphic sequence and without structural deformation except
in the lower Castile., Anhydrite II and Halite II appear to be repeated
in the borehole. This section was penetrated during deepening by Sandia;
the structural complication 1is consistent with deformation found nearby
in ERDA 6. The potential site on which AEC 7 is located was abandoned in
1976 after ERDA 6 was drilled.

The WIPP is a demonstration facility for the disposal of transuranic
(TRU) waste from defense programs. The WIPP will also provide a research
facility to investigate the interactions between bedded salt and high

level wastes.




2.0 INTRODUCTION
The introduction describes background information on the WIPP and the
drilling of AEC 7.

2.1 The Purpose of WIPP

The purpose of the WIPP is distinct from that of several other pro-
jects for the disposal of radioactive waste, The WIPP is planned to
demonstrate disposal technology for the TRU waste resulting from this
nation's defense programs over 30 years. After a period (5 years) of
limited (pilot) operation, it is anticipated that the WIPP will allow for
permanent disposal of defense TRU waste. The WIPP plans also include an
underground research facility to examine, on a large scale, the inter-
actions between bedded salt and high-level radioactive defense waste with
its resultant thermal and radiation fluxes.

Additional information on the WIPP and characterization of the WIPP
site may be found in Powers et al., (1978).

2.2 The Purpose of AEC 7

AEC 7 was originally drilled in 1974 under the direction of Oak Ridge
National Laboratory (ORNL). The purpose of the borehole was to examine
the stratigraphy and lithology of the evaporite sequence at a potential
site for a waste repository. AEC 8 (Sandia National Laboratories and
D'Appolonia, 1983) was also drilled by ORNL in 1974 to explore the same
site. The geology of this site was shown to be unacceptable in 1975 when
Sandia drilled ERDA 6; the Castile Formation and lower Salado Formation
at ERDA 6 were much deformed structurally (e.g., see Powers et al., 1978,
Chapter 2; Jones, 1981; Anderson and Powers, 1978; Barrows et al., in
preparation; Borns, in preparation).

AEC 7 was deepened from the lower Castile Formation into the upper
part of the Bell Canyon Formation by Sandia Laboratories in 1979 to con-
nect with the upper fluid-bearing zone in the Bell Canyon. The objectives
were to provide data on the potentiometric surface of the Bell Canyon and
to provide a borehole in which plugging materials (grouts) could be test-
ed. The information regarding the borehole plugging program is present
elsewhere (see, e.q., Christensen and Peterson, 1981), and it will not be

repeated here,



@ As part of the borehole plugging program, downhole television systems
were used to examine the borehole condition. The application is described

further in Christensen et al., (1980).
The borehole is plugged with grout over the interval 4477-4495' in

Anhydrite I of the Castile Formation.




3.0 GEOLOGIC DATA FOR BOREHOLE AEC-7
LEA COUNTY, NEW MEXICO (1)
By P. T. Banks and M. H. Freeland

3.1 ABSTRACT

Borehole AEC-7 is an exploratory well drilled in Lea County, ﬁew Mexico
to evaluate the stratigraphy, structure and lithology of the rock units
in and around the site proposed for the Waste Isolation Pilot Plant
(WIPP). The drilling was done at two separate times. The upper 3,918
feet of AEC-7 (of an eventual total depth of about 4,732 feet) was
drilled in the period March 19, 1974 to April 18, 1974 and plugged. The
hole was deepened to 4,731.9 in the period February 27, 1979 to April

19, 1980.

AEC-7 was drilled to a total depth of 4,731.9 feet (datum: kelly
bushing) of which 3,685.9 feet were cored. The 1974 drilling period

resulted in 2,878.0 feet of core and the 1979-1980 drilling period
resulted in 807.9 feet of core. During the 1974 drilling period, core
runs were numbered consecutively from 1 to 47. Additional cores taken
in 1979 were also numbered consecutively 1 through 18 in field
records. For the purposes of convenience and consistency in this
report, the second set of core runs has been renumbered beginning with

Number 48 and continuing through 65 (Table 1).

The stratigraphy penetrated by AEC-7 includes the following:

Quaternary: Holocene deposits (eolian sand)
Mescalero Caliche

Triassic: Santa Rosa Sandstone

(1)

D'Appolonia Consulting Engineers, Denver, Colorado



Permian: Dewey Lake Red Beds

Rustler Formation
Magenta Dolomite member
Culebra Dolomite member

Salado Formation
Upper member
McNutt potash zone
Lower member

Castile Formation
Anhydrite ITI
Halite TI
Anhydrite II
Halite I
Anhydrite I

Bell Canyon Formation
Reef talus
Lamar limestone
Ramsey sandstone
Ford shale
0Olds sandstone

Various geophysical logs were run in both the 1974 and 1979-1980
periods. 1In 1974 gamma ray and neutron logs were run to 3,914 feet. 1In
1979-1980 a more complete suite of geophysical logs was run to the total
depth of 4,731.9 feet. These included:

Gamma ray

Compensated neutron density

BHC acoustilog

Dual laterolog-microlaterolog

Gyro and multishot deviation surveys
Magnetic inclinometer survey

Caliper

Numerous hydrologic, hydraulic, chemical, and mineralogical analyses
were also performed, The data from these hydrologic and lithologic
tests are not presented in this chapter but are on file with the U.S.

Geological Survey in Denver, Colorado.



The AEC-7 stratigraphic section is a sequence of mudstones, siltstones,
limestones, and evaporites generally typical of the area. Preliminary
interpretation does, however, indicate a marked thickening (or perhaps
repetition) of stratigraphic units within the Permian Castile
Formation. This thickening is restricted to the Castile: no evidence
of deformation 1is observed in the overlying Salado Formation. The
mechanism of deformation in the Castile Formation has not been

determined.

3.2 TINTRODUCTION

Borehole AEC-7 was drilled near the site of a proposed Waste Isolation
Pilot Plant (WIPP) which 1is located in eastern Eddy County, New
Mexico. Borehole AEC-7 1is in western Lea County, New Mexico
approximately 3.5 miles northeast of the northeast corner of the WIPP

site (Figures 1 and 2).

The objectives of the drilling and geophysical programs were to (1)
determine lithologic and stratigraphic details of the rocks underlying
the site; (2) examine the structure of the rocks; (3) conduct downhole
geophysical surveys to define rock and fluid properties; (4) obtain core
samples for laboratory analysis, and (5) provide a data point for
calibration of seismic records and construction of geologic cross

sections through the WIPP site and surrounding areas.

The drilling of AEC-7 was done on behalf of the U.S. Department of
Energy (formerly the U.S. Energy Research and Development
Administration). Cuttings samples from 0-1040 feet, and core taken from
1040~-3918 feet were described by P. J. Stubbs (independent geologist)
and C. L. Jones (U.S. Geological Survey). Core taken from 3924-4732
feet was described by geologists from Fenix and Scisson, Inc., who

supervised the drilling operations in this interval.
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The raw data pertaining to AEC-7, and additional supporting information
and guidance, were provided to the authors by Richard P. Snyder of the
U.S. Geological Survey, Denver, Colorado. Details of the location and
drilling of AEC-7 are summarized in Table 1, stratigraphic units and
depths are listed in Table 2, and the lithology is described in detail
in Table 3. The lithology and selected geophysical logs are correlated

and presented graphically ian Figure 3.

3.3 DESCRIPTION OF AEC-7

Borehole AEC-7 1is located in Section 31, Township 21 South, Range 32
East in western Lea County, New Mexico. The borehole was started in
1974 (to a depth of about 3918 feet) and deepened in 1979 to a depth of
4731.9 feet as measured from the kelly bushing (KB) 12.2 feet above
ground level at an elevation of 3667.7 feet MSL (mean sea level).

Ground level (GL) elevation is 3655.5 feet MSL.

All depths reported herein, unless otherwise noted, are measured from
the drilling kelly bushing set at 12.2 feet above ground surface.
Depths below ground surface may be calculated by subtracting 12.2 feet

from the reported depths.

Measurements in this document for AEC-7 are reported in the inch-pound
(English) system. These units are consistent with the units used in the
field to record the original observations. The inch-pound system also
facilitates comparison of AEC-7 measurements with measurements made by
surveyors in establishing the geographic coordinates of the boring, by
drillers in determining well depth and drilling cenditions, and by
geophysical loggers in recording in-hole variations of rock properties
with depth. If metric equivalents are desired, the following conversion

factors are provided:



MULTIPLY ENGLISH UNIT BY TO OBTAIN METRIC UNIT

foot (ft) 0.3048 meter (m)

inch (in) 25.4 millimeter (mm)
inch (in) 2.54 centimeter {cm)
pounds (1b) 0.4536 kilogram (kg)
?ouggs per square inch 0.006895 megapascal (mpa)
psi

Depth measurements presented graphically in Figure 3 are given in both

English and metric units.

The stratigraphic section penetrated by AEC-7 encompasses unconsolidated
deposits and sedimentary rocks from Quaternary to Permian age. The

rocks are primarily marine evaporites of Permian age with some younger

continental rocks present in the upper portions of the section. Marine
clastic rocks of the Bell Canyon Formation appear in the lower portion

of the boring.

3.3.1 Stratigraphy

AEC-7 penetrated a sequence of sedimentary clastic and evaporitic rocks
from Quaternary to Permian age. The sequence 1is similar to that
encountered in other boreholes on the WIPP site with the exception of

thickened or repeated units within the Permian Castile Formation.

Where field depth measurements were not consistent with 1lithologic
changes as interpreted from geophysical records, the depths of core runs
and lithologic boundaries were adjusted to agree with geophysical logs
presented in Figure 3. Table 1 lists these correction factors for each
core run, and all depths reported 1in this document reflect those

adjustments.

-10-




Quaternary System

Unconsolidated Quaternary deposits occur only in the upper 24.2 feet of

AEC-7. An unnamed deposit of Holocene eolian sand, which overlies the

bedrock on most of the WIPP site, is present from 16.2-20.2 feet. From

20.2-24.2 feet the Mescalero caliche, a white, chalky limestone, was

penetrated.

Triassic System

Santa Rosa Sandstone

The interbedded sandstones, siltstones, and shales of the Santa
Rosa Sandstone are present from 24.2-133.0 feet. The sandstones in
this unit are primarily red and white, vary from fine grained to

conglomeratic in places, and are typically poorly sorted.

Permian System

Permian rocks account for most of the stratigraphic section in AEC-7.

Formations penetrated during drilling were: the Dewey Lake Red Beds,

the Rustler Formation, the Salado Formation, the Castile Formation, and

the Bell Canyon Formation, in descending order.

Dewey Lake Red Beds

The Dewey Lake Red Beds (from 133.0-675.0 feet) consist of
interbedded sandstones, siltstones, and shales. The rocks are
reddish in color with wuncommon traces of green shale. The
sandstones are fine to medium grained and in the lower part of the

unit a trace of gypsum is present.

-11-



Rustler Formation

The Rustler Formation, found from 675.0-1000.6 feet, consists
mostly of gypsum and white, dense anhydrite. Some beds of reddish,
very fine grained sandstone, siltstone, and shale are also
present. The unit also contains an occasional trace of red

polyhalite.

Two dolomite members occur within the Rustler Formation. They are
the Magenta Dolomite member (733.5-767.0 feet) and the Culebra
Dolomite member (872.2-900.5 feet). The Magenta is a very finely
crystalline, grayish-green dolomite and the Culebra is a finely

crystalline, chalky dolomite.

Salado Formation

The Permian Salado Formation is a thick {(2014.1 feet) evaporite
sequence containing three stratigraphically distinct, informally
named units: the upper member (1000.6-1505.1 feet), the McNutt
potash zone (1505.1-1881.0 feet); and the lower member (1881.0-
3014.7 feet). Numerous polyhalite and anhydrite marker beds occur
throughout all three units (refer to Table 2 for the depth
intervals of the marker beds). These beds consist of anhydrite
and/or polyhalite and are persistent over large areas of the
Permian Basin. Though often difficult to recognize in core or
cuttings, the marker beds are readily distinguishable on
geophysical logs (Figure 3) and are thus commonly used for wide-
area correlation purposes. Depths of many of the warker beds
identified are placed at the bottom of the bed. The possibility of
erosional upper contacts renders the bottoms of the marker beds

more stratigraphically significant.

-12-



Upper Member

The upper member of the Salado Formation (1000.6-1505.1 feet)
consists primarily of finely to coarsely crystaline halite.
The color of the halite varies among the following: orange,
brown, pale—amber, light-gray, grayish-brown, moderate-reddish
brown, light-red, greenish-gray (when argillaceous), and clear
(especially when the halite occurs as large, secondary

crystals).

The halite of the upper member is frequently argillaceous,
polyhalitic, and anhydritic. Clay in the argillaceous halite
occurs in streaks, inclusions, and partings and 1is usually
brown or greenish-gray in color. Polyhalite occurs within the
halite in beds (usually less than one foot thick), lenses,
streaks, stringers, nodules, and blebs, or has been observad
to be disseminated throughout the halite groundmass. The
polyhalite is finely to very finely crystalline and appears
moderate-red, moderate-reddish-orange, or light~brown, usually
in contrast with the halite colors. White to gray anhydrite
occurs in streaks, blebs, inclusions, beds, and stringers and
is typically finely to very finely crystalline. Some light-
gray magnesitic anhydrite 1is present in beds within the

halite.

Rare blebs of the potassium-magnesium salt kainite are present

within the halite at 1356.0-1356.8 feet.

The wupper member of the Salado Formation also contains
numerous, discrete beds of polyhalite. The polyhalite in
these is dense and very finely crystalline with rare large
crystals, Color varies as described above. Polyhalite beds

often contain dense anhydrite, clay appearing as Dbeds,

-13-



partings, or «crystal coatings, and halite in partings,

inclusions, and blebs.

Some anhydrite units are present in the upper member. The
anhydrite is dense and massive and can be finel& to very
finely crystalline. Some of the anhydrite occurs in nodular
form and some is embedded in a clay matrix. Color varies
among gray, dark-gray and light-gray with some red mottling.
The anhydrite wunits can contain halite, polyhalite, and
magnesite. Polyhalite within the anhydrite units 1is orange
and occurs in blebs or lenticular masses. Blebs, seams, and
layers of halite pseudomorphs after gypsum are also present.
Inclusions of amber halite, white magnesite blebs, and light-
gray magnesite laminae are present in parts of the
anhydrite. Rare carmnallite (KMgCl3.6H20) layers are present

in the upper member.
The upper member of the Salado Formation in AEC-7 contains 13
recognized marker beds. These marker beds are composed mostly

of polyhalite or anhydrite.

McNutt Potash Zoune

The McNutt potash zone of the Salado Formation, found from
1505.1 to 1881.0 feet, consists mostly of halite, anhydrite,
and polyhalite with some interstitial or minor bedded clas-
tics. The member gets its name from the relatively high
content of potassium and magnesium salts such as polyhalite,
carnallite, kieserite, sylvite and langbeinite which contain
ore~grade potassium concentrations. Also included in this
stratigraphic interval are seven unnamed and two named wmarker

beds: the Vaca Triste Sandstone and the Union Anhydrite.

-14-



Halite units in the McNutt are colored brown, red, buff,
orange, reddish-orange, reddish-brown, pale—-amber, white,
light-red, gray, and greenish-gray. The halites can be
argillaceous, polyhalitic, and less commonly anhydritic.
Relatively high percentages of the following potassiun-
magnesium salt are also present: carnallite, sylvite,

kieserite, langbeinite, kainite, and leonite.

Argillaceous halite 1in the McNutt member contains partings,
blebs, inclusions, and bands of brown, gray, and greenish-
gray, sometimes silty, clay. Occasionally the «clay 1is

disseminated throughout the halite units.

A trace of stringers and seams of gray anhydrite is present in

the McNutt halites.

The potassium-magnesium salts appearing in the McNutt potash

zone occur as follows:

Carnallite: Stringers, seams, blebs, inclusions,
crystals, and crystalline masses of red,
pink, maroon, and tan carnallite; some of
the carnallite 1is bordered by anhydrite

crystals.
Sylvite: Occurs in blebs and crystals.
Kieserite: Occurs as discrete crystals

Langbeinite: Occurs in crystals; occasionally the
langbeinite crystals are rimmed with kai-
nite and leonite. Some kainite/leonite
pseudomorphs after langbeinite have been
observed.

-15-




Polyhalite appears in the McNutt in two types of occurrences: as
minor amounts in halite units or as discrete beds. The polyhalite
found within McNutt halite wunits can be buff, red or orange
colored. It occurs in bands, blebs, crystals, stringers, and seams

or is disseminated in the halite body.

Polyhalite beds 1in the McNutt contain dense polyhalite colored
light-red, pale-red moderate-orange-pink and light-gray. The poly-
halite can be halitic (with 1inclusions, crystals, and blebs of
halite), argillaceous (with stringers, seams, and inclusions of
greenish-gray, green and brown clay), carnallitic, or anhydritic.
Some of the clay in the argillaceous polyhalite is carnallitic or
has been invaded by carnallite veins. Carnallite occurs as streaks,
stringers, inclusions, or crystalline masses within the polyhalite
units. Stringers, bladed crystals, and crystalline masses of anhy-
drite are also present. Some of the polyhalite has been partially

replaced by carnallite and anhydrite crystals.

An occasional layer of dense, massive anhydrite occurs in the
McNutt. The anhydrite is white, gray, and light-gray, often con-
taining halite, polyhalite, potassium-magnesium salts, or clay. The
clay is gray and occurs as partings; red polyhalite appears as
growths and masses, and halite is present as inclusions and pseudo-
morphs after gypsum. The potassium-magnesium salts kieserite and
pink carnallite are observed as stringers and inclusions. Rare

magnesite laminae are also present.

Some discrete layers of clay and carnallite are present within the
McNutt potash zone. The clay is brown, greenish-gray, and gray and
can contain crystals, veins, and blebs of halite. Clay layers also

may have blebs of polyhalite and veins of carnallite, and are often

-16-



silty. Carnallite layers contain pink to light-red carnallite with

occasional halite crystals and inclusions of greenish-gray clay.

Seven numbered, but unnamed marker beds, consisting of polyhalite
and anhydrite, are present in the McNutt. Two named marker beds,
the Vaca Triste Sandstone unit, (1505.1-1514.1 feet) and the Union

Anhydrite, (1696.2-1705.0 feet) are also present.

The Vaca Triste Sandstone in AEC-7 consists of silty and argil-
laceous halite. The halite is brown with numerous inclusions and

partings of clay and silty clay.
The Union Anhydrite is a dense, massive, gray anhydrite with a few
inclusions of carnallite and halite. Polyhalite growths and clay

partings are also present within the Union Anhydrite.

Lower Member

The lower member of the Salado Formation counsists mostly of halite
with some beds of polyhalite, anhydrite, clay, and glauberite,
Fourteen numbered marker beds and one named marker bed (the Cowden
Anhydrite, 2520.0-2539.0 feet) are present within the lower mem-
ber. Rocks of the lower member of the Salado Formation also contain

hydrocarbons in AEC-7.

Halite in the lower member is colored brown, orange, reddish-orange,
gray, moderate-orange-pink, moderate-red, transparent, pale-red, and
white, Much of the halite is banded with alternating layers of
light and dark shades of gray and some is mottled. Halite units can
be argillaceous (with brown, gray, and dark-red partings and inclu-
sions of clay), polyhalitic, anhydritic, or glauberitic. Recrystal-

lized halite is also present.
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Polyhalite within the halite units can be orange, red, moderate-
orange-pink, pale-red, moderate-red, and white, and occurs in blebs,
seams, streaks, and stringers. Anhydritic halite contains gray,

dense anhydrite in seams and stringers.

Traces of glauberite [Na,Ca(SO,),] occur as crystals and crystalline

clusters. The glauberite can be gray, moderate-pink, or very-dark-

red.

Beds of dense, red and pale-red polyhalite are present in the lower
member. The polyhalite can contain partings, inclusions, and
stringers of brown and gray clay. Occasional halite inclusions and

gray, dense anhydrite also occur within the polyhalite.

Some beds of white and gray, dense, massive anhydrite occur in the
lower member. The anhydrite typically includes layered halite
pseudomorphs after gypsum. Much of the anhydrite has been replaced
by red and pink polyhalite. Beds and partings of gray clay and
halite inclusions are also common within anhydrite units. Magnesite
laminae are encountered at 2104.0 and 2934.0 feet. Gray to moder-

ate-pink crystals and crystalline masses of glauberite also occur.

The Cowden Anhydrite consists of gray, dense, massive anhydrite with
halite and anhydrite pseudomorphs after gypsum. Magnesite beds and

magnesitic clay beds are present in the Cowden Anhydrite.

Castile Formation

The Permian Castile Formation (3014.7-4535.3 feet) consists of alterna-

ting sequences of halite and anhydrite. Typically, in the vicinity of

AEC-7 the Castile Formation contains the following units: Anhydrite III,

Halite II, Anhydrite II, Halite I, and Anhydrite I in descending order.

Additional beds of halite and anhydrite, observed in other borings at
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greater distances from the Capitan Reef are not reported in the area
around this boring. AEC-7, however, appears to have encountered a thick-
ened or perhaps repeated section in the Castile Formation. Numetrous
evidential observations such as anomalously steep dips in arhydrite
laminae, severe contortion and folding in some zones, and the presence of
apparent duplication of stratigraphic section suggest tectonic disruption
of the Castile. Anhydrite III 1is anomalously thin in AEC-7 with a
thickness of approximately 100 feet. This thickness is similar to the
thickness of Anhydrite III (about 80 feet) encountered in WIPP-11
(Sandia, 1982). This and the presence of apparently repeated sections

have not been explained.

Anhydrite III (3014.7-3113.0 feet) consists of dense, massive, gray

to white anhydrite. It is occasionally bituminous and has halite-

filled fractures and halite pseudomorphs after gypsum.

Halite II (first sequence) is found at 3113.0-3310.0 feet and 1is
made up of alternating discrete layers of tramsparent (colorless) to
white halite and anhydrite. Frequently the halite layers are banded
with layers of anhydritic halite and halite pseudomorphs after
gypsum, Halite-filled fractures and massive seams and bands of
anhydrite are also common. White anhydrite bands are present and
these bands are often buckled into S-shaped folds or cut by halite-
filled fractures. The halite itself displays evidence of deforma-
tion in that it can be granular, schistose, or have broken and

contorted bands of anhydrite.

The anhydrite layers within Halite II contain denée, massive, white
to light-gray anhydrite. The anhydrite typically alternates with
layers of halite pseudomorphs after gypsum. The anhydrite is also
frequently bituminous and banded with alternating layers of light

and dark colored anhydrite.
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Anhydrite II (first sequence) from 3310.0-3506.9 feet contains

dense, massive, white to light-gray anhydrite. The anhydrite is
banded with irregular, alternating layers of light and darker shades

of gray. Bituminous layers are also present.

Halite II [repeated sequence(?)] is 81.3 feet thick (3506.9-3588.2
feet) and is made up of alternating layers of gray, massive halite
and anhydrite. The unit contains broken fragments of gray, lami-
nated anhydrite also occurring in broken seams or elongated
stringers. The halite is bituminous in places. Anhydrite layers in
this unit consist of dense, massive, gray anhydrite frequently
banded in varying shades of gray. The anhydrite also contains

crystals of gray halite and is occasionally argillaceous.

Anhydrite II [repeated sequence(?)] is a 466.8-foot—thick (3588.2-

4055.0 feet) section of dense, massive, finely to very finely cry-
stalline, gray, olive-gray, and grayish-black anhydrite. The anhy-
drite contains brown, bituminous mottlings and irregular partings,

and sinuous, grayish-brown, calcitic and bituminous laminatioms.

Halite I (4055.0-4182.3 feet) is a sequence of transparent, trans-
lucent to very-light-gray halite. The halite is finely to very
coarsely crystalline. Anhydrite 1is present within the halite as
blebs and stringers of white anhydrite and as highly folded,
twisted, broken, slightly calcareous, gray to white, anhydrite

stringers.

Anhydrite T (4182.3-4535.5 feet) is made up of very dense, predomi-
nantly massive bluish-gray and olive-gray anhydrite. The anhydrite
is very finely crystalline and contains sinuous calcitic and bitumi-
nous laminations. O0il seeps are present as are silt bands. Some of

the anhydrite is slightly dolomitic.
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Throughout the units of the Castile Formation, beds and laminae were
commonly observed to dip at steep angles varying from 35 to 60 degrees.
It is postulated that the anomalous thickness of some units represents an
apparent rather than true thickness resulting from the dip of the overall

sequence.

Bell Canyon Formation (4535.5-4731.9 feet)

The Permian Bell Canyon Formation is an interbedded sequence of marine

sandstone, siltstone, shale, and limestone.

Reef talus (4535.5-4584.7 feet). The reef talus unit represents a
transition facies between the Capitan Reef and the Bell Canyon
Formation and consists primarily of grayish-black, light-olive-gray,
olive-gray, and olive~black siltstone derived from basin margin reef
detritus. The siltstone is calcareous and, in places, faintly
laminated with black to grayish-black shale. The siltstone 1is

petroliferous and contains rare limestone clasts.

Lamar limestone (4584.7-4633.3 feet)., The Lamar limestone consists

of interbedded 1limestone, siltstone, and calcareous shale. The
limestones are olive-gray to light-olive-gray, very finely crystal-
line, and silty. Some silty limestone clasts and finely crystal-
line, recrystéllized limestone nodules are present. Grayish-black,
brownish-black, and olive-gray shale laminae and some yellowish-gray

fossil fragments occur within the limestone.
Siltstones in the Lamar limestone are olive-gray and grade to very
fine grained sandstone in places, Olive-black shale laminae and

finely crystalline limestone nodules are also present.

Greenish-black and olive-black, calcareous shale beds make up the

remainder of the Lamar limestone.
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Ramsey sand (4633.3-4678.5 feet). The Ramsey sand is dark-green,
very fine grained, equigranular, silty, slightly calcareous
sandstone. It is massive with some grayish-black shaley laminae and

shale fragments. The Ramsey sand is possibly bioturbated.

Ford shale (4678.5-4714.9 feet). The Ford shale contains a light-
olive-gray, well consolidated siltstone. The siltstone is slightly

calcareous and slightly sandy.

0lds sandstone [4714.9-4731.9 feet (T.D.)]. The 0lds sandstone was

not fully penetrated by AEC-7. It consists of a light to medium-
gray, very fine grained, rounded to subrounded, calcareous sand-
stone. The sandstone is poorly consolidated and contains a light-
gray, calcareous siltstone and a trace of silty, very finely cry-

stalline, olive—gray to olive-black limestomne.

3.3.2 Additional Lithologic and Hydrologic Data

Numerous hydrologic and hydraulic tests were performed on Borehole AEC-7 to
characterize aquifer and fluid properties as well as water quality. Lynes and
Halliburton Services performed the hydraulic tests and the U.S. Geological
Survey's water quality laboratories in Denver, Colorado analyzed groundwater

to determine a full suite of physical and chemical parameters.

Further, core samples at various intervals (particularly within the McNutt
Potash unit ore zones) were analyzed at the U.S. Geological Survey's rock
laboratories in Denver, Colorado. X-ray diffraction and atomic absorption
techniques were used to determine chemical and mineralogical properties of the
rock. The results of these tests are not reported here, but all data pertain=-
ing to these activities are available from the U.S. Geological Survey in

Denver, Colorado.




TABLE 1
ABRIDGED HISTORY OF BOREHOLE AEC-7

Location: Sec. 31 T21S R32E
2038.97 FNL
2037.26 FEL

Elevation: GL (ground level) 3655.54
KB (kelly bushing) 3667.74

Datum for depth measurements given in Tables 1, 2, and 3, and throughout
this report is the kelly bushing (12.2 feet above ground level).

Field Lithologic Log Prepared By: Peter J. Stubbs (independent geologist),
Wichita, Kansas and Charles L. Jones
(U.S. Geological Survey) for
1974 drilling

S.L. Drellack, Jr., J. Gonzales, and
A.F. McIntyre (Fenix and Scisson,
Inc.) for 1979 drilling.

Geophysical Logs Recorded By: Welex - 1974
Dresser Atlas - 1979
Birdwell - 1979
McCullough - 1979
Sperry-Sun - 1979

Drilling Contractor: 1974 - Walters Drilling Company
Cactus Drilling Company
1979  Verna Drilling
Company Mack Chase, Inc.

Drilling Record: Commenced drilling March 19, 1974 and completed April
18, 1974 at a total depth of 3918 feet below kelly
bushing. On April 19, 1974 a gas blowout occurred
(damage was minor and no injuries resulted). The
borehole was reopened and deepened to a total depth of
4,731.9 feet in the period February 27, 1979 to April
19, 1980.
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DRILLER'S DEPTH

CORE NO. (
1,2,3(0) 1040.
4 1214.
5 1276.
6 1338.
7 1399.
8 1461,
9 1523.
10 1583,
1 1664.
12 1706.
13 1767
14 1830.
15 1892
16 1954,
17 2015.
18 2076.
19 2137.
20 2197
21 2260
22 2321,
23 2383.
24 2643,
25 2505.
26 2566.
27 2627.
28 2690,
29 2751
30 2812.
31 2873,
32 2935.
33 2997.
34 3058.
35 3121
36 3181,
37 3244,
38 3303.
39 3367.
40 3427.
41 3499,
42 3651
43 3613.
44 3673
45 3734.
46 3796.
47 3857.
48(2) 3924.
49 3925
50 3933,
51 3981.
52 4033,
53 4083,
54 4136.
55 4185
56 4235,
57 4285,
58 4332,
59 4381,
60 4432,
61 4483,
62 4533.
63 4584,
64 4615.
65 4665.

FEET)

0-1214.
0-1276.
0-1338.
5-1399.
0-1461.
0-1523.
2~-1583.
5-~1644.

4-1706

0-1767.
.4-1830
0-1892.
.4-1954.
0~2015.
5-2076.
0-2137.
2-2197.
.0-2260.
.0-2321.
0-2383.
0-2443.
0-2505.
0-2566.
0-2627.
0-2690.
0-2751.
.0-2812,
0-2873.
0-2935.
0-2997.
0-3058.
6-3121.
.4-3181.
2-3244.
0-3303.
5-3367.
2-3427.
7-3499.
5-3651.
.4-3613.
0-3673.
.0-3734.
6-3796.
2-3857.
1-3918,
0-3925.
.4-3933.
0-3981.
3-4033.
0-4083.
0-4136.
3-4185.
.0-4235,
0-4285.
3-4332.
0-4381.
3-4432.
0-4483.
0-4533.
1-4584.
3-4615.
4-4665.
6-4717.
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INTERVAL

CORRECTION FACTOR
TOP OF CORE
(FEET)

Q
0

+
N
(=]

COoO0OO0O0O0O0O-

+2.
+2.
+2.
+1.
+2.
+2.
+3.
+2.
+2.
+1.
+2.
+2
+1.
+1.
+1.
+1.
+1.
+1.
+2.
+2
+2.
+0.
+1.
+2,
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[~ NN =]

+1.4
+2.2
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+1.0
+0.5
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TABLE 1}
(Cont inued)
ABRIDGED HISTORY OF BOREHOLE AEC-7

CORRECT DEPTH

BELOW KB
(FEET)

1040

1278

1338.
1399,
1461,
1523.
1583.
.4-1706.
1706.
.4-1832,
1832.
1894.
1956.
2017,
2078.
2139.
2200.
2262.
2323,
.0-2445.
2445,
2507,
2567.
2628.
2691.
2752.
2813.
2874,
2937.
2999.
3061.
3122.
3182.
3246.
3303.
3367.
3427.
3499.
3552.
3615.
3675.
3736.
3797.
3857,
3924.
.4-3933,
3933.
3981.
4033,
.0-4136
4136,
4185.
4235.
4285,
4332.
.3-4432.
4432,
4483,
4531,
4582,
4613.
4663,

1644

1767

2384

3925

4083

4381

.0-1214,
1214.
.0-1338.

0-1278

5-1399.
0-1461.
0-1523.
2-1583.
5-1644.

0-1767.

3-1894.
6-1956.
0-2017.
3-2078.
3-2139.
9-2200.
0-2262.
8-2323.
1-2384.

1-2507.
2-2567.
2-2628.
1-2691.
0-2752.
3-2813.
2-2874.
8-2937.
9-2999.
8-3061.
3-3122.
1-3182.
9-3246.
9-3303.
5-3367.
2-3427.
7-3499.
5-3552.
8-3615.
2-3675.
0-3736.
1-3797.
2~3857.
6-3918.
0-3925.

0-3981.
3-4033.
0-4083.

3-4185.
0-4235.
0-4285.
3-4332.
0-4381.

0-4483,
0-4531.
0-4582.
2-4613,
3-4663.
5-4714.
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(I)Separute depth intervals for Cores 1, 2, snd 3 were not reported.

(2)Core numbers 48 through 65 were drilled in 1979.

WEIGHT ON
BIT

RPM (LBS.)

CIRCULATING
PRESSURE
(PsI)

NO DRILLING DATA AVAILABLE
FOR CORE NUMBERS | THROUGH

60
65
65
65
65
65
65
65
65
65
65
65
65
65
70
65
70

47

18,000
18-20,000
+ 18,000

20,000

18,000

18,000

20,000

20,000

20,000

18,000

20,000

20,000

20,000

22,000

20,000

20,000

20,000

650-800
800-1000
850-950
750-900
800
800
850
850
850
800-850
900
850
850
850
850
850
850

Core numbers 1 through 47 were drilled in 1974.
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CORE INTERVAL

FEET

CORED

174.
64.
60.
60.
62.
62.
60.
60.
61.
61.
64 .
62.
61.
61.
61.
61.
60.
62.
60.
60.
61.
62.

60

60.
62.
61.
60.
61.
63.
61.
6l.

60

60.
64.
56.

63

60.
71.
53.
62.
59.
61,
61.
60.
60.

1.

7.
48.
51.
50.
53.
48,
50.
50.
46,
49,
50.
5i.
48,
5i.

31

50.
5i.
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FEET

RECOVERED

174,
64,
60.
60.
62,
62.
60.
60.
61
61.
64,
62.
61
6l.
6l.
61.
60.
62.
60.
60.
61.
62.
60.
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PERCENT
RECOVERE

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
95
100
100
100
98
100
100
100
100
100
100
100
100
100
100
100



TABLE 2

STRATIGRAPHIC SUMMARY OF BOREHOLE AEC-7

ROCK UNIT
Quaternary

Holocene - eolian sand
Mescalero caliche

Triassic
Santa Rosa Sandstone
Permian

Dewey Lake Red Beds

Rustler Formation
Magenta Dolomite member
Culebra Dolomite member

Salado Formation
Upper mem
MB lOngS
MB 102
MB 103
MB 104
MB 105
MB 106
MB 107
MB 108

MB 109
MB 111

MB 112
MB 114
MB 116
McNutt Potash zone
Vaca Triste Sandstone
MB 117
MB 118
MB 119
MB 121
MB 122
Union Anhydrite
MB 123
MB 124
MB 126

DEPTH INTERVAL IN.FEET(122)
(BELOW KELLY BUSHING)

16.2-20.2
20.2-24.2

24,2-133.0

133.0-675.0

675.0-1000.6
733.5~767.0
872.2-900.5

1000.6-3014.7

1000.6-1505.1
1125.8
1158.5

1171.4~-1186.5
1197.0
1211.5
1230.5
1269.0
1278.0

1303.8-1324.5
1378.0

1397.5
1450.5
1498.4
1505.1-1881.0
1505.1-1514.1
1578.
1595.
1619.
1661.
1668.
1696.2-1705.0
1774 .8~-1781.
1785.5-1795.5
1881.0
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TABLE 2
(Continued)

ROCK UNIT

Lower member
MB 128
MB 129
MB 131
MB 132
MB 133
MB 134
MB 136
MB 139
MB 140
MB 141
MB 142
MB 143
Cowden Anhydrite

Castile Formation
Anhydrite III
Halite TT
Anhydrite II
Halite II [repeated(?)]
Anhydrite IT [repeated(?)]
Halite I
Anhydrite I

Bell Canyon Formation
Reef talus
Lamar limestone
Ramsey sandstone
Ford shale
0lds sandstone

(D
(2)

(B)MB = Marker bed.

DEPTH INTERVAL IN FEET

(1,2)

(BELOW KELLY BUSHING)

1881.0-3014.7
1918.0
1943.9
2013.5
2039.0
2057.5

2097.
2161.

0-2109.
0-2168.

2267.5

2302.

8-2314.

2364.5

2400,
2453,
2520

3014.
3014
3113.
3310
3506

3588.

4055
4182.

2-2406.
0-2455.
.0-2539.

7-4535,
.7-3113.
0-3310.
.0-3506.
.9-3588.
2-4055.
.0~-4182.
3-4535.

o O

N

VWO NOVDOoOW oo,

4535.5-4731.9 (T.D.)
4535.5-4584.7
4584.7-4633.3
4633.3-4678.5
4678.5-4714.9
4714.9-4731.9

Depth is base of unit when single number is given.

Depths to units interpreted from geophysical logs.



TABLE 3
LITHOLOGIC LOG OF BOREHOLE AEC-7

[Depths reported are measured from kelly bushing and corrected
from geophysical logs. Color designations when included from
original field records are from the
Rock Color Chart (Goddard et al., 1948)]

DEPTH INTERVAL
LITHOLOGIC DESCRIPTION (IN FEET)

Kelly bushing (KB at 3667.74 feet MSL) to ground level

(GL at 3655.54 feet MSL) .t i erevnnrennnnonnnnnnonnes N o 3
Artificial fill (drill pad)....vvvivenreeerornnnaneeanesos ....12.2—16.2
Eolian sand (Holocene) ... eeveersoonenoense e ceesel16,2-20.2

Caliche (Mescalero Caliche) ... e iiiinnennoonnnnnnnnnenneessa20.,2-24.2
Sandstone....... ce it s e et Ceer e et e e e veese24.2-49.0

Shale, red, soft; streaks of fine grained, gray,
shaley sandstone, red and white, soft, fine

grained, well sorted.......... Ceeees e Ceres s Cereaas 49.0-78.0
Sandstone, red to white, fine grained; much red

shale....ovevnnnn Bt ses et e ereses e 78.0-90.0
Sandstone, red to white, fine grained.......... Chhe i es e 90.0-100.0

Sandstone, red, fine grained; interbedded with
red silty shale....orieiiiiiinniitiotnoneaneneeceneneocnesas 100.0-110.0

Sandstone, fine grained; trace of red conglomeratic
sandstone, coarse to fine grained, poorly

sorted; trace of silty shale..... Ceests ettt e eeaae 110.0-120.0

Sandstone, red with trace green, very fine grained,
grades tO SiltSEOMNE. s vt rrntrrosssssococnnnnnnnnns Ceeese s 120.0-133.0

Shale, red, well consolidated, interbedded with
sandstone and S1ltSEOME. . ittt ereerosonnasososossonnoonns ...133.0-140.0

Shale, red, well consolidated; trace soft green shale....... 140.0-150.0

Shale, same as in unit at 140.0-150.0 feet;
interbedded with red siltstone............. et eetee e ..150.0~180.0
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TABLE 3
(Continued)
DEPTH INTERVAL
LITHOLOGIC DESCRIPTION (IN FEET)

Shale interbedded with siltstone, same as in

unit at 150.0-180.0 feet, hard.....o.vi vt nnnnnnnnnn 180.0-190.0
Shale interbedded with siltstone, same as in unit

at 180.0-190.0 feet, trace of gypsSum.....eeivueienennnnrannn 190.0-200.0
Shale interbedded with siltstone, red, hard......... e 200.0-340.0
Shale,. red; siltstone; sandstone, fine grained,

trace medium grained sandstone; trace of gypsum............. 340.0-350.0
No descriptive data...eeieiinriiensrorssersorsoeoenonannans 350.0-360.0

Shale, red; siltstone; sandstoune, fine grained;
ETACE ZYDSUM. ¢ oo vvuvnnonnooseesssssosasssoanssoansnenssosss 360.0-370.0

Shale, red; interbedded with siltstone and
fine to medium grained sandstone....... C et 370.0-380.0

Shale, red; interbedded with siltstone and
fine to medium grained sandstone, trace

gypsum..... e et et st ere ettt ceeeas ..380.0-400.0
Shale, red; siltstone; fine to medium grained

sandstone; SOME GYPSUMe s e v uorenoonssnnsnons Cher e Ceeaeas 400.0-675.0
Anhydrite, white, denSe. .. iviiinierer it nnnnennsss e 675.0-680.0
Anhydrite, white, dense; trace of gypsum.........coivvvuuenn 680.0-690.0
Anhydrite and gypPSUM. «vvet it eneenesssasooscsassansannes 690.0-701.5

Siltstone, red, soft, unconsolidated; possibly
a trace of gypsum and anhydrite....ioeivveeinrnnnonnnannnas 701.5-716.2

Anhydrite, white; some gypsum; some hard red shale..........716.2-720.0

Anhydrite, hard; streaks of gypsum; some

red clay streaks...... O 720.0-733.5
Dolomite, gray-green, very finely crystalline, soft......... 733.5-767.0
Anhydrite, white, hard...... e esese ettt e 767.0-774.0




TABLE 3
(Continued)

LITHOLOGIC DESCRIPTION

Gypsum and anhydrite, soft.....ciiviiiiiiinineeneenanans

Anhydrite, white, soft; some gypsSum..........cvevvvenuaus
Shale, red; siltstone; some anhydrite and gypsum........
Gypsum and anhydrite, soft; some red polyhalite.........
Dolomite, finely crystalline, chalky.......cevierenunenn
Gypsum, red; polyhalite; some anhydrite.................

Anhydrite, While...oiieeieririnnnenrnesennonannanooasonns

Shale, soft, probable breccia..... Cere e .

Anhydrite...veieereeinieeennnensenns et ettt

Sandstone, red, very fine grained; red siltstone,

poorly cemented. .. uiveeeerreseeenesotsscesssnsossossonns

& 2 I =

END DRILL CUTTING DESCRIPTIONS

DEPTH INTERVAL
(IN FEET)

ce e 774.0-797.0

«...797.0-836.0

....836.0-857.5

....857.5-872.2

v 0..872.2-900.5

+++.900.5-913.0

....913.0-919.2

.919.2-954.5

v0..954.5-959.2

...959.2-1000.6

..1000.6-1040.0

BEGIN CORE DESCRIPTIONS (1974 INITIAL CORING: CORE NUMBERS 1-47)

Halite, light-orange, coarse grained; 107 fine grained

polyhalite in blebs........... e aarreeaae et

Halite, light-brown, medium grained; contains numerous
streaks of brown clay and some streaks of

grayish-green clay....cooviiieeeinnenen Ciece et

Halite, light-brown, medium to coarse grained;
contains few streaks of brown clay; few streaks and
blebs of orange polyhalite, a 1.0-inch-thick
polyhalite bed at 1063.0 feet; 1.0-inch-thick
streaks and inclusions of fine grained, white

anhydrite in lower 3.0 feet............ ettt
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1040.0-1049.0

1049.0-1054.5

1054.5-1064.3



TABLE 3
(Continued)

DEPTH INTERVAL
LITHOLOGIC DESCRIPTION (IN FEET)

Halite, brown, medium grained; contains numerous

streaks, inclusions, and partings of brown clay, few

streaks of grayish-green clay; clay percentage

decreases downward; few streaks and blebs of

POLyhalite. v e e e ineeerinnnesoonessonoossoannosonnnnas 1064.3-1071.5

Polyhalite, red, very fine grained; grayish-green
halite At baSE. .. ii ittt iinneentosssensasassoensenssncansas 1071.5-1072.5

Halite, light-brown, coarse grained; contains a few
streaks and inclusions of brown and grayish-green
clay; few streaks and blebs of polyhalite................. 1072.5-1077.3

Halite, light—-orange, medium to coarse grained;
contains a few streaks and blebs of polyhalite; a 0.3-
foot~thick polyhalite bed at 1078.2 feet...........vveuu.. 1077.3-1080.2

Halite, light-brown, fine to coarse grained;

contains numerous streaks and inclusions of brown

clay (10-30%), and a few streaks of grayish-green

ClaAY . ittt tnetionsonsneatoesssessesosassarestsesaassnssas 1080.2-1087.4

Halite, light-brown, medium grained; contains some
streaks and inclusions of brown clay; few
blebs and streaks of polyhalite.....cvviiiiineinninennnnns 1087.4-1089.7

Halite, light-orange, medium grained; contains a few

streaks and inclusions of brown and grayish-green

clay; some blebs and streaks of orange

polyhalite........ C et eeee e ettt i et 1089.7-1092.3

Halite, light-orange, medium grained; contains a few
blebs of grayish-green clay; some streaks of
polyhalite.. ... .ottt nnnennns ettt 1092.3-1094.5

Halite, light-brown, medium to coarse grained;
contains a few streaks of brown clay; few streaks
and blebs of orange polyhalite...........cicc... eeee e 1094.5-1097.5

Halite, brown, medium grained; contains numerous
streaks and partings of brown clay (10-30%)............... 1097.5-1109.5

Clay, predominantly brown, but with a few streaks of
grayish-green clay; contains inclusions of medium
grained halite......... Ce e setee et et 1109.5-1117.0



TABLE 3
(Continued)

DEPTH INTERVAL
LITHOLOGIC DESCRIPTION (IN FEET)

Halite, light-brown, medium to coarse grained;

contains some inclusions of brown clay, increasing

downward, and a few inclusions of grayish-green

clay; few blebs and streaks of orange

Polyhalite. i ieir it iiertniieenenenneonssorossiosaonnosas 1117.0-1121.1

Polyhalite, red, very fine grained; parting of
grayish—green clay at base......ciiiiiiiiiiinnneeeeenennn .1121.1-1121.8

Halite, light-orange, medium grained; contains streaks
and inclusions of grayish-green clay; streaks and

blebs of orange polyhalite....iiieiiinsansnnssenennsnnasas 1121.9~1124.8
Polyhalite, red, very fine grained.........civviiiuinnnnnnn 1124.8-1125.8
O o 1 - 1 I T N 1125.8-1126.8

Halite, light-orange, medium grained; contains a few

inclusions and streaks of grayish-green clay; numerous

blebs and streaks of orange polyhalite; a 0.4-inch-

thick bed of polyhalite appears at 1128.8 feet...... e 1126.8-1129.8

Halite, brown, medium grained; contains numerous
streaks and inclusions of brown clay (10-20%);large,
transparent, secondary halite crystals.......covvveenevnen 1129.8-1132.8

Halite, light-orange, medium grained; some

streaks and blebs of polyhalite; a 0.l-inch-

thick polyhalite bed appears at 1134.9; two 6.0-

inch-thick beds of halite with brown clay

inclusions in lower 2.0 feet....vivtrinnennrnennnnsonnnnns 1132.8-1138.0

Halite, brown, medium grained; contains numerous

inclusions, streaks, and partings of brown clay,

decreasing downward; few inclusions and partings of

grayish-green clay in upper 1.0 foot; few large,

transparent, secondary halite crystals.......c.veueueenasnn 1138.0-1147.0

Halite, light-orange, medium grained; some
streaks, blebs, and thin lenses of polyhalite........... ..1147.0-1157.0
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TABLE 3
(Continued)

LITHOLOGIC DESCRIPTION

Polyhalite, red, very fine grained; grayish-green
clay parting at base; a 2.0-inch-thick halite
seam appears in middle; a few large polyhalite

crystals....cieevunnns ettt e e

Halite, light-brown; contains some streaks and blebs
of orange polyhalite; brown clay parting at

1161.7 feet; a few streaks and inclusions of

brown clay at 1158.7-1159.1, 1159.4-1159.9, and

1161.8-1161.9 feet....cevnvivennnnnnn ferssatesreeseesaans

Halite, light-brown, medium grained; contains numerous

streaks and inclusions of brown clay (5-10%)........0...

Halite, light-orange, medium grained; contains some

streaks and blebs of polyhalite..... et Ceeenans

Polyhalite, pink, very fine grained; contains numerous

halite 1nCluSiOMS. v ve v eeerrenacocens Cereeeas Ceee e

Anhydrite, gray, very fine grained; contains numerous
inclusions of halite pseudcemorphs after
gypsum; white magnesite blebs appear at 1973.8-

1974.2 feet. v eeieeeeeeeassososaanssesssatssosssonssnssnas

Anhydrite and polyhalite, dark-gray, mottled
with red, very fine grained; contains numerous halite
pseudomorphs after gypsum; anhydrite and

polyhalite, massive at 1177.5-1178.0 feet.........c.uuus

Anhydrite and polyhalite, dark-gray, mottled

with red....c.vcv... Ceeesee s e aanen cee e ense e

Anhydrite dark-gray, fine grained; laminated
with light-gray magnesite; laminae wavy in

lower 0.5 feet.ovvieeeennns e e st e e e s e

Clay, brown........c.u0v.. Ch e e e et RN

Halite, light-brown, medium grained; contains

numerous inclusions of brown clay (5-7%)........... ceeas
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DEPTH INTERVAL
(IN FEET)

..1157.0-1158.5

..1158.5-1163.0

..1163.0-1167.0

..1167.0-1170.4

..1170.4-1171.4

..1171.4-1175.5

..1175.5-1180.0

..1180.0-1184.0

...1184,0-1186.5

..1186.5-1187.5

..1187.5-1192.0




TABLE 3
(Continued)

LITHOLOGIC DESCRIPTION

Halite, light-orange, medium grained; contains a few
blebs of orange polyhalite; horizontal streaks of very
fine grained, white anhydrite appear in upper 4.0 feet
and a bed of light-gray magnesitic anhydrite is at

1196.8-1197.0 feet......... hereseaens Cecrareseseeaens oo

Halite, light-brown, medium grained; contains some
streaks and inclusions of brown clay and a few streaks

and partings of grayish-green clay........vvvvuus e

Polyhalite and anhydrite, top 0.5 feet red,
very fine grained polyhalite, grading to
light~-gray anhydrite in lower 0.2 feet;

grayish-green clay parting at base.....eeeeveenns e

Halite, light-brown, medium grained; contains some
streaks and inclusions of brown clay, decreasing

downward. ...oieeeseneeerocesonsonnennn cet e ensae ceteceenn

Halite, brownish-gray, argillaceous; clay content

decreases downward to zero at base..... ceeerasesane cece e

Halite, pale-amber, polyhalitic (25%).......... e

Halite, brownish-gray, argillaceous; clay content

(2%) decreases downward to zero at the base........ e

Halite, pale-amber to pale-orange at base,
polyhalitic; polyhalite bands 0.05 feet thick at 0.5

foOt INtervaAls..veeeeeeeneeneennerosroessassassnensansas

Halite, brownish-gray, argillaceous; clay content

(1%) decreasing downward to zero at base.........eeeunnn

Halite, pale—amber to pale—reddish—drange,
polyhalitic; polyhalite bands 0.05 feet
thick at 0.5-foot intervals; polyhalite

increases in lower 0.3 feet (t0 25%) et eevreeneennn cee

Polyhalite, red, dense; clay parting at base............

Halite, brownish-gray, argillaceous; clay inclusions

G C et eeerene et et aseanatetesabenn
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DEPTH INTERVAL
(IN FEET)

.1192.0-1204.0

..1204.0-1210.5

..1210.5-1211.5

.1211.5-1214.0

.1214.0-1215.2

..1215.2-1217.0

..1217.0-1218.5

..1218.5-1223.8

..1223.8-1225.0

..1225.,0-1230.0

..1230.0-1230.5

.1230.5-1233.5



TABLE 3
(Continued)
DEPTH INTERVAL
LITHOLOGIC DESCRIPTION (IN FEET)

Anhydrite, gray, dense; halite blebs (25%)
in upper 0.15 feet; halite pseudomorphs

after gypsum in lower 0.15 feet........ ceeeaen et aensan 1233.5-1233.8
Halite, brownish-gray, argillaceous; a 0.0l1-foot-

thick gray and reddish-brown clay seam at

top; clay inclusions (10%) decrease downward

to zero at base...... ettt ies et et 1233.8-1237.6
Halite, amber, slightly argillaceous (1%) and

polyhalitic (1%)......... i et ae e 1237.6-1239.7
Halite, brownish-gray, argillaceous, inclusions of

brown clay (4%); a thin parting of brown clay at top...... 1239.7-1240.3
Halite, pale~brownish-gray, argillaceous; inclusions

of brown clay (0.5%); blebs of polyhalite................. 1240.3-1242.3
Halite, light-reddish-orange; polyhalite

blebs (2%) e riiniiiinneeerennnns i ee sttt e e 1242.3-1244.2
Halite, brownish-gray, argillaceous; 3-4% in

inclusions of brown clay.......ccocvu.n Cer et taes e 1244.,2-1250.0
Halite, pale~amber, slightly polyhalitic with 2% in

polyhalite blebs; inclusions of brown and

gray clay in upper 1.0 feet (<1%).....civvuvunnnn. et 1250.0-1252.0
Anhydrite, light-gray, dense; partially replaced

by orange polyhalite with 50% inclusions of

amber halite. ... eeereeeeresesroosssssonnsosonansnsos ....1252.0-1252.4
Halite, light-reddish-orange, polyhalitic; 2% in

polyhalite blebs........ C e e eeas e Ceeea e 1252.4-1253.4
Halite, very light-gray, slightly argillaceous;

<1% inclusions of gray clay...veeeeeneensnn Cereeeen Ceeaae 1253.4-1254.1
Halite, very-light—amber, slightly polyhalitic............ 1254.1-1255.4
Halite, brownish-gray, argillaceous; 10-25% in

partings and inclusions of brown clay........ et ee e 1255.4~1257.5
Halite, brownish-gray, argillaceous; 5% in inclusions

of brown clay, occasional gray clay inclusions............1257.5~1264.4
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TABLE 3
(Continued)

DEPTH INTERVAL
LITHOLOGIC DESCRIPTION (IN FEET)

Halite, light-brownish-gray, argillaceous; 1% in
inclusions of brown clay; 1% stringers of gray
anhydrite. .. voitir it erenenersnesosssroassanens ceeees01264,4-1267.1

Halite, very-light—amber, anhydritic; 3% in anhydrite
stringers....... et et eaece et eaee ettt ee e nanas 1267.1-1268.2

Anhydrite, gray, dense; 10% in halite pseudomorphs
after gypsum; 50% polyhalite in lower 0.2 feet............1268,2-1269.0

Halite, very-light-brown, argillaceous; 1% in
inclusions of brown clay; 1% in anhydrite stringers.......1269.0-1271.8

Halite, very light-amber, slightly argillaceous,
trace of gray clay; 1% in gray anhydrite stringers........ 1271.8-1273.2

Halite, light-orange, polyhalitic; 1% in polyhalite
stringers to 1277.3, 10% polyhalite 1277.3-1278.0.........1273.2-1278.0

Anhydrite, gray, dense; 10%Z in halite pseudomorphs
after gypsum,........ e resierertensene s cheseseesserasassa1278,0-1278.2

Halite, light-gray, argillaceous; 4% in inclusions of
BYAY Clay.uuiieeeosseoessonusesooossassssnansssnssassnesssa1278,2-1278.5

Halite, brown, argillaceous; 25% in inclusions of
brown clay....viiieiveninrensnornnencas ettt eeae s eanes 1278.5-1279.0

Halite, brown, argillaceous; 5% in inclusions of brown
clay; 1% in anhydrite sStringerS....eeeseesesscecssseanssasl279,0-1281.5

Halite, brown, argillaceous; 10% in inclusions of
brown clay at 1281.5-1287.0 feet; 1% in inclusions of
brown clay in lower 1.0 foot.....eevevnereenervnansoensssa1281,5-1288.5

Halite, very light-brown, slightly argillaceous,
(O.5%) e innneennnneennnnnns e st 1288.5-1290.0

Halite, brown, argillaceous; 5% in inclusions‘bf brown
clay; 2% blebs of grayish-white anhydrite..........v......1290.0-1293.9

Halite, moderate—orange-pink, very slightly
argillaceous; contains blebs of grayish-white
anhydrite..... Chh e seteai et cesersrsacenesesssl293,9-1296.0



TABLE 3
(Continued)

LITHOLOGIC DESCRIPTION

Halite, brown, argillaceous; 10% in inclusions of
brown clay and occasional inclusions of gray clay........ .

Halite, light brown, argillaceous, 2% in inclusions
of brown clay; rare blebs of gray anhydrite...............

Halite, very light—amber to light-reddish-orange,
polyhalitic; 5% in blebs and stringers of red
polyhalite............. ceeeen ettt iar ettt vee

Halite, brown, argillaceous; 2% in inclusions of brown
clay and 2-5% blebs of polyhalite........cccvviuiienveennnn,

Halite, reddish-orange, polyhalitic; 2% in blebs
of polyhalite; a 0.1 foot irregular polyhalite seam at

COPevesvnsns cesaen T TN

Anhydrite, gray, dense, massive; irregular blebs
of halite; rare seams of halite pseudomorphs
after gypsum............ e ettt et

Anhydrite, gray, dense; banded with closely spaced
layers of halite pseudomorphs after gypsum........ e

Anhydrite, gray, dense; occasional halite
pseudomorphs after gypsum.......ciceeeasns ettt

Anhydrite, gray, dense; 40% in blebs and lenticular
masses of red polyhalite..... et e ettt

Anhydrite gray, dense, nodular, embedded in a
gray clay matrix....oviiuinrivennnninanananes Cereeaaeaeae

Polyhalite, red, dense; 20% in gray, dense anhydrite......
Halite, reddish-orange, polyhalitic; irregular
polyhalite seams and bands 0.1-0.2 feet thick at 0.4-

0.6-foot intervals....ceeeeeeses et e et ee et ettt es e

Anhydrite, gray, dense; 10% in halite inclusions
in upper and lower 0.1 feet....iviiiiiiiriieneienrnnennennns

Halite, moderate-orange-pink, slightly anhydritic.........
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DEPTH INTERVAL

(IN FEET)

1296.0-1297.5

1297.5-1300.9

1300.9-1302.5

1302.5-1303.0

1303.0-1303.8

1303.8-1306.2
1306.2-1309.9
1309.9-1312.2
1312.2-1314.2
1314.2-1314.7
1314.7-1315.6
1315.6-1319.9

1319.9-1320.3

1320.3-1320.9




TABLE 3
(Continued)

LITHOLOGIC DESCRIPTION

Anhydrite, gray, dense; closely spaced halite
pseudomorphs after gypsum........ e ersaeaen st

Anhydrite, gray, dense, massive; magnesite

laminae in lower half of unit.....coveeevsns et ee e

Anhydrite, gray, dense, nodular, embedded in a

gray clay matrixX,..veveeeeneesennnnnns et iti et

Anhydrite, gray, dense, massive; nodular polyhalite

masses in lower 0.9 feel..iviverrreteerivoraonososaanss cene

Halite, reddish-orange, polyhalitic; 2% in polyhalite
stringers..... e et ee et te ettt

Polyhalite, red, dense; rare partings of gray clay......

Halite, reddish-orange, slightly polyhalitic............

Halite, light-brown, slightly argillaceous and
POLlYhalitiC . ie i inuereronsnnescosnssssosnnsosnoosnsnnsas

Halite, light—reddish-orange, polyhalitic,.vvvreiievnnnn
Polyhalite, red, dense; irregular blebs of halite.......
Halite, light-brown with orange mottling;

argillaceous; 2% in inclusions of brown clay and 1%
stringers of red polyhalite...viisnnnvevensssrscrsnsnnas

Clay, reddish-brown with gray streaks and seamsS...,.....

Halite, brown, argillaceous; 5% in inclusions of brown

Clay. .o veiniieineeeeesereroseansososreansoncsssossossocenss

Halite, brown, argillaceous; 15% in inclusions of
brown clay and 107 stringers of red polyhalite..........

Polyhalite, moderate-red, dense; brown clay seam at
COP i ittt et ersenesseassosscosoososasosscanssessssasns “en

DEPTH INTERVAL
(IN FEET)

..1320.9-1321.4

.1321.4-1321.9

1321.9-1322.5

1322.5-1324.5

..1324.,5-1328.8

..1328.8-1329.0

..1329.0-1329.5

..1329.5-1330.0
..1330.0-1331.7

..1331.7-1331.69

..1331.9-1334.2

..1334.2-1334.6

..1334,.6-1336.1

..1336.1-1337.1

..1337.1-1337.8



TABLE 3
(Continued)

LITHOLOGIC DESCRIPTION

Halite, brown, argillaceous and polyhalitic§ contains
1% brown clay.,.veseer et ioeerenisnssasscanenansas e

Halite, brown, argillaceous and polyhalitic; 25% in
inclusions of polyhalite and 10% in inclusions of
brown clay........ Ceee e e Ceee e Ceee e ceee

Halite, moderate-orange-pink to amber, argillaceous
and polyhalitic; contains 2% gray clay and 5% in
stringers of buff polyhalite...... Ceaean et .

Halite, moderate-orange-pink, polyhalitic; 1% in
stringers of buff polyhalite.................. et

Halite, very light-brown, slightly argillaceous; 1% in
inclusions of brown clay and occasional stringers of
buff polyhalite....ceviiiininennnns R ceearens e

Halite, grayish-orange-pink, very slightly polyhalitic..

Halite, very-light-brown, slightly argillaceous;
contains 1% clay..eevere i rannnens Cetrea NN

Halite, grayish-orange-pink....eeeeuieeeoinsrerenranenns
Halite, grayish-orange-pink, very slightly
argillaceous, rare 0.05 feet blebs of kainite at
1356.0-1356.8 feet..vvivvnnunens Cheeee e e e
Halite, gray, argillaceous; 5% in inclusions and
partings of gray clay......coviviivennn, ettt .
Halite, light-amber to orange, polyhalitic; 2% in
polyhalite stringers...... e eae et e e

Polyhalite, red, dense........... Ceeaea Ceee e i

Halite, reddish-orange, polyhalitic; 30% in blebs
and stringers of polyhalite.....iiiiiiieiininnneranens .

Halite, brown, very argillaceous; 15-25% in inclusions
of brown clay...iveiieiiiniennesintionenannss et e

DEPTH INTERVAL
(IN FEET)

...1337.8-1338.5

...1338.5-1339.1

...1339.1-1341.1

... 1341.1-1345.4

...1345.4-1346.8

..1346.8-1348.6

...1348.6-1350.8

...1350.8-1352.5

...1352.5-1356.8

...1356.8-1357.5

...1357.5-1358.2

...1358.2-1358.4

...1358.4-1359.5

...1359.5-1361.4

v



TABLE 3
(Continued)

DEPTH INTERVAL
LITHOLOGIC DESCRIPTION (IN FEET)

Halite, brown, very argillaceous, 0.3-foot-thick-brown
clay seams at top and bottom, 407 brown clay.............. 1361.4-1362.9

Halite, mottled brown and orange; contains 2% brown
clay in upper 2.0 feet and 5% red polyhalite in lower

L T Y - Cetsessarearasassaaans .1362,9-1366.9
Halite, reddish-orange, polyhalitic; 5% in stringers

of polyhalite...... Ceeeas e ceseas et re it 1366.9-1367.7
Polyhalite, brownish-orange, dense........... et 1367.7-1367.8
Halite, reddish-orange, polyhalitic; 10%Z in stringers

Of POlyhalite. s oerososeseostosaserosessosssssnssnnas ee...1367.8-1368.9
Polyhalite, orange, dense........ ettt 1368.9-1369.0

Halite, brown, argillaceous, brown clay partings at
top; 2% in inclusions of brown clay....ocvivieveenenensre.1369,0-1371.2

Halite, light-reddish-orange, slightly polyhalitic........ 1371.2-1372.0
Halite, white, very slightly polyhalitic; a 0.l-foot-

thick band of buff polyhalite (40%) at 1377.0 feet........1372.0-1377.6
Polyhalite, moderate-orange-pink, dense......evevievesss..1377.6-1378.0
Halite, grayish-pink, slightly polyhalitic; 0.05 foot

thick bands rich in polyhalite blebs spaced 0.2-0.3

feet Apart...ieieiseeresseeeesaseonsosssasssasssssssossssss1378,0-1380.1

Halite, brown, argillaceous; 2% in inclusions of brown
and gray clay and 1% stringers of red polyhalite.......... 1380.1-1381.3

Halite, reddish-orange, polyhélitic............... ........ 1381.3-1382.7

Halite, brown, very argillaceous; brown clay parting
at top, contains 15% inclusions of brown clay.............1382.7-1384.1

Clay, brown; consists of 30% crystals and blebs of halite.1384.1-1384.7

Halite, brown and gray, argillaceous; 7% in stringers
of brown and gray clay and occasional stringers of
POlyhalite. i tseeeeneoseesnennssosnasnnnossassnnnanns ...1384.7-1386.5
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TABLE 3
(Continued)

LITHOLOGIC DESCRIPTION

Halite, very light-brown, argillaceous, occasional
inclusions of brown clay.....ovvvvveneriaane, Ceer e .

Halite, reddish-orange, very polyhalitic; 10% in
stringers of polyhalite and occasional stringer of
brown clay.......... et te e et r e -

Halite, brown and gray, argillaceous; 2% in inclusions
and stringers of brown and gray clay; occasional
stringers of red polyhalite .......cciiiiiiiinnneiianans

Halite, reddish-orange, polyhalitic; 10% in inclusions
and stringers of red polyhalite...... Ceheee e e

Polyhalite, red, dense, nodular structure.......c.eoeuus

Halite, reddish-orange, polyhalitic; 10% in stringers
and blebs and red polyhalite..... N et Peeean

Polyhalite, red, dense, nodular structure; 10% in blebs
of halite......... Ceesesaesea ceeens e ceeaaes

Halite, gray, very argillaceous; 0.1 foot thick gray
clay seam at top; 15% in inclusions of clay.............

Halite, gray to reddish-orange; gray clay in upper 0.1
feet; 5% inclusions of red polyhalite at 1398.2-1399.0

= = C e ceees e

Halite, brown, argillaceous; 3% in inclusions of brown

DEPTH INTERVAL
(IN FEET)

..1386.5-1388.3

..1388.3-1389.0

..1389.0-1393.0

..1393.0-1394.2

..1394.2-1394.5

..1394.5-1396.1

..1396.1-1397.5

..1397.5-1398.1

..1398.1-1399.0

clay and rare blebs of polyhalite...........c.vvvneeves..01399.0-1402.0

Halite, moderate—orange-pink; rare blebs of polyhalite..

Halite, light-brown, argillaceous; 2% in inclusions of
Drown Clay..uieeeiieisoeresesonasosssnorosetossssssnsennoas .

Halite, grayish-pink; contains rare blebs of polyhalite.

Halite, brown, argillaceous; 2% in stringers and
inclusions of brown clay........... Ch et te et eei e

Halite, grayish-pink; occasional blebs of buff
polyhalite...... Cheesiee et Ceer et ei e e

..1402.0-1403.9

..1403.9-1404.5

..1404.5-1405.4

.. 1405.4-1407.0

..1407.0-1408.9

v



TABLE 3
(Continued)

DEPTH INTERVAL

LITHOLOGIC DESCRIPTION (IN FEET)

Halite, reddish-orange, polyhalitic; 15% is polyhalite....l1408.9-1409.5

Halite, brown, argillaceous; 20% in inclusions of

BYOWN Clay..iveeesnooeecennnsesosnerososssssonssassassensss1409.5-1411.0

Clay, brown; contains crystals and blebs of halite........ 1411.0-1411.¢

Halite, brown, argillaceous; 5% in inclusions of brown

clay and rare stringers of red polyhalite,................1411.9-1413.9

Halite, light~gray; contains rare inclusions of gray

and brown clay and stringers of red polyhalite.,........... 1413.9-1415.0

Halite, pale-red; 25% in stringers of red polyhalite......l1415.0-1415.4

Halite, gray and brown, argillaceous; 3% in inclusions
of gray and brown clay and rare stringers of

polyhalite............. ceenue et iaeeiaaat e ac s 1415.4-1418.5

Halite, light-gray to moderate-orange-pink; 157 in

blebs of polyhalite in top 0.2 feet...iivirvivinennnnn eere.1418,5-1419.8

Halite, light-brown to gray, slightly argillaceous;

contains rare stringers of polyhalite........civvuvueeses..1419.8-1423,8

Halite, light-gray to moderate-orange-pink, very

slightly polyhalitic...vevvuvennaess Gt i e eiscc e aene 1423.8-1426.4

Halite, reddish-orange, very polyhalitic; 25% in

stringers and blebs of red polyhalite.......covoviveens...1426.4-1427.3

Halite, moderate—orange-pink, slightly polyhalitic...... .. 1427.3-1428 .4

Halite, brownish-gray, argillaceous; 10%Z in inclusions
of brown clay in upper 0.5 feet and occasional

stringer of polyhalite....viveeirieeeonaneesnnnnnnesanssss 1428,4-1430.4

Halite, reddish-orange, polyhalitic; 50% in stringers

of polyhalite.. e iiiviieeeiroeenrncecasssnsnansssessensnss1430.4-1433.9

Halite, gray, argillaceous; contains 2% inclusions of gray

clay,eeeiiieneenns I S E I S L
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TABLE 3
(Continued)

DEPTH INTERVAL
LITHOLOGIC DESCRIPTION (IN FEET)

Halite, reddish-orange, polyhalitic; 10% in stringers

of polyhalite...vivevunnennnns et e e ee ettt 1435.1-1436.9

Halite, gray, argillaceous; contains 2% clay........cce0.n 1436.9-1437.7

Halite, moderate-orange-pink; 50% in stringers and growths

of polyhalite.......vivvevrnnnnnn ettt cereese.1437,7-1438.5

Halite, gray, slightly argillaceous; 1% in inclusions of

gray clay..covvveevnnnnn e ae et ....1438.5-1439.1

Halite, brown, very argillaceous; 15% in inclusions of
brown clay and brown clay partings at 1439.9 and

1441.1.. 000 et ettt e e 1439.1-1441.4

Halite, light-brown and gray, very slightly

argillaceous. i ieiieiiererscn et nens N 1441.4-1443.5

Halite, reddish-orange, very polyhalitic; contains 0.3
- foot-thick stringers and bands of polyhalite 0.5

feet apart..... e iis s ettt e s sttt L1443 .5-1448.,1

Polyhalite, moderate-reddish-orange, dense; occasional

blebs of halite; gray clay parting at base......eeeveevsns 1448.1-1450.5

Halite, pale-orange, polyhalitic; 5% in stringers

of polyhalite... . ittt iinernnnannennns et 1450.5-1451.4

Halite, brown, very argillaceous, 15% in brown clay;

brown clay parting at center.......eveesevvrecsoscccnons eee o 1451.4-1452.3

Halite, light-brownish-gray; occasional stringers

Of brown clay....iieienereseoneeassonsessooaranssse ceteeaas 1452.3-1455.0

Halite, grayish-reddish-orange; polyhalite stringers

increasing from a trace at top to 157 at base..... Ceesenas 1455.0-1457.6
Polyhalite, pale-red, dense; 10% in inclusions of halite..1457.6-1458.3

Halite, orange; slightly polvhalitic....eiueiereeenenaenns 1458.3-1459.7

Halite, brown and orange; 2% in inclusions of brown

and gray clay and 1% in disseminated polyhalite........ ...1459.7-1461.0
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TABLE 3
(Continued)

DEPTH INTERVAL
LITHOLOGIC DESCRIPTION (IN FEET)

Halite, reddish-orange, polyhalitic; 2% in stringers
of red polyhalite.......cocuuvnnn et eees e ceeereseaess 1461.0-1464.2

Halite, reddish-orange, very polyhalitic, 5% in
stringers of red polyhalite........... Ceree e 1464.,2-1464 .4

Halite, reddish-orange; 20% in stringers of polyhalite
concentrated in 0.2 foot thick zones 0.5 feet apart.......l1464.4-1467.1

Halite, gray, argillaceous; 2% in inclusions of gray clay.l467.1-1467.9

Halite, brown, argillaceous; 10% in inclusions of
brown clay...... Ceereeeia e et es ettt neas e 1467.9-1471.1

Halite, light~brown to reddish-orange, slightly

argillaceous in top 0.5 feet; occasional polyhalite

SEringer..eeeessans Cearecie et e sseesnserenes . 1471,1-1473.6
Halite, brown, very argillaceous; 15% in brown clay....... 1473.6-1474.5

Halite, very light-brown, very slightly argillaceous;
brown clay parting at base......cceeveeeenennns cerereaenss1474.5-1476.1

Halite, moderate-orange-pink, slightly polyhalitic...... .. 1476.1-1477.9

Halite, gray, argillaceous; 10% in inclusions of gray
clay...cieieiiieniane, ceseaaann et iaae et ceeenen 1477.9-1478.2

Halite, light-reddish-orange, polyhalitic; contains
stringers of polyhalite concentrated in 0.2-foot~-thick

zones 1.0 feet apart.....isveescesesssonsssncnennans vess.1478,2-1485.0

Halite, brownish-gray, argillaceous; 3% in inclusions
of brown clay and rare blebs of polyhalite............ ... 1485.0-1486.2

Halite, pale-pink, polyhalitic; 5% in stringers
of polyhalite in lower 0.9 feet......iiiiviiiieiriiieeennans 1486.2-1489.0

Halite, gray, argillaceous; 2% in inclusions of gray
clay.iieeieeninniinnnanannns e esesera e nnan 1489.0-1489.3

Halite, reddish-orange, polyhalitic; 2% in stringers
of polyhalite....... ittt eiesesessasaasesaseansasnansenaa1489.3-1496.4
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TABLE 3
(Continued)

LITHOLOGIC DESCRIPTION

Polyhalite, moderate-pink, dense; contains occasional
inclusiocns of halite...coveeevernens Cheesee e ceees

Halite, reddish~orange, polyhalitic; contains 15% in
seams and stringers of polyhalite........... e e ees s

Polyhalite, red, dense; clay parting at base..............
Halite, grayish~pink to pale-pink, slightly polyhalitic..

Halite, brown, very argillaceous; contains 15% in
inclusions of brown, silty clay; irregular clay

partings at top, and at 0.2-0.3 foot intervals

throughout URit. .. .. eee ittt iinenaneeotoennnsnanansnons

Halite, brown, very argillaceous; contains 50% in
inclusions of brown, silty clay...... e e

Siltstone and brown clay; contains 25% in crystalline
masses and blebs of halite....... e ettt e

Halite, brown, argillaceous; contains 25% in prominent
inclusions of brown, silty clay.....oviiiiiinnineeceennnns

Halite, reddish-orange, polyhalitic; banded at 0.5-
foot intervals with brown, argillaceous halite
containing 2% brown silty clay in 0.3-0.5 foot units......

Halite, reddish~orange, polyhalitic...eevvevrnnnnrons e
Polyhalite, red, dense; contains 10% in inclusioas of
halite..vvvesenns Chererer et ettt Cee e
Halite, reddish~orange, polyhalitic; contains 3-57% red
polyhalite in 0.3-foot-thick bands at 0.5 foot

IR CT VAL et et et s etesenseessoeosesnsensosnnenesossnensnsnses

Halite, red and orange, polyhalitic; contains 10% in
stringers of polyhalite.......... et iee e e tie e

Halite, brown argillaceous; contains 37 in inclusions of
brown clay...cvvvieieeinneennnn, Che et et

DEPTH INTERVAL
(IN FEET)

1496.4-1498.4

1498.4-1499.4

1499.4-1499.8

.1499.8-1505.1

1505.1-1508.1

1508.1-1510.5

1510.5-1513.0

1513.0-1514.1

1514.1-1519.4

.1519.4-1521.2

1521.2-1521.5

1521.5-1523.2

1523.2-1523.5

1523.5-1524.2

=



TABLE 3
(Continued)

DEPTH INTERVAL
LITHOLOGIC DESCRIPTION (IN FEET)

T

Halite, reddish-orange, polyhalitic; contains 2% red

polyhalite....vovviieerranneanen Crees e e aaeean ...1524.2-1526.9
Halite, brown, argillaceous; contains 2% brown clay

inclusions; clay parting at top...... it ettt eas it 1526.9-1527.5
Halite, reddish-orange, polyhalitic, (2%)....cccvvvvunnnn 1527.5-1528.0

Halite, brown, argillaceous, brown clay partings at
top; 5% brown clay in upper 1.0 foot decreasing
downward to a trace at the base............. e eiaeeeeas 1528.0-1530.2

Halite, reddish-orange, slightly polyhalitic; 2% in
inclusions of brown clay in the upper 1.0 foot,
2% in inclusions of brown clay in 0.3-foot-thick

zone at 1532.0 feet.......... ettt eeraee et ..1530.2-1538.8
Halite, brown, argillaceous; 10% in irregular clay
partings and prominent inclusions........cviveviienennannn 1538.8-1539.5

Clay, brown; 20% in crystals and blebs of halite.......... 1539.5-1539.8

Halite, brown, argillaceous; 30% in prominent
inclusions of brown clay........ e eseer sttt ..1539.,8-1540.5

Halite, reddish-brown; 25% in prominent blebs and
stringers of polyhalite and 10% in brown clay............. 1540.5-1540.8

Halite, brown, argillaceous; 20% in prominent
inclusions of brown and gray clay..... Ceetierareceeaa .+..1540.8-1542.5

Halite, reddish-brown, polyhalitic; 20% in stringers

of red polyhalite and 5% brown clay....oveivevieeeaneennns 1542.5-1542.8

Halite, brown, argillaceous; 107 in stringers and
inclusions of brown clay; occasional polyhalite
SEringers..vvesveasass et eseteaecesesaetreasasseanssaeeses1542,8-1543.9

Halite, reddish-orange, polyhalitic; 1% in stringers
0f red polyhalite...eeeee et onrnnensensnsenenonas «+..1543,9-1545.7

Polyhalite, red, dense........ ettt cevee...1545.7-1545.9



TABLE 3
(Continued)

DEPTH INTERVAL
LITHOLOGIC DESCRIPTION (IN FEET)

Halite, reddish-orange, polyhalitic; 5% in stringers

of red polyhalite. v iiiiiiiinseeearerererosoannnnnnas 1545.9-1546.7
Halite, gray, argillaceous; 3% in inclusions of gray

and brown clay.............. i taiesasiae st ... 1546.7-1547.0
Halite, red, polyhalitic; 5% in stringers of red

polyhalite; 0.1-foot-thick polyhalite band at base........ 1547.0-1548.3
Clay, gray, silty; 25% in halite crystals........ccvvvenunn 1548.3-1548.5

Clay, brown, silty; 30% in veins and blebs of halite
Tol o2 - Y - 1548.5-1550.0

Polyhalite, red, argillaceous; 20% in inclusions of
brown clay and 30% in crystals and blebs of halite........ 1550.0-1550.8

Halite, reddish-orange, polyhalitic; 2% in stringers
of polyhalite.......vovevunnnn. et e ee et .. 1550.8-1554.0

Halite, brown, argillaceous; 2% in inclusions of brown
clay; occasional bleb of pelyhalite........coveviiiinnnnnn 1554.0-1554.6

Halite, reddish-orange, polyhalitic; 2% in stringers
of polyhalite,....cvvvriinnennnnns et et s v 1554,6-1557.0

Halite, brown, argillaceous; 2% in inclusions of brown
clay..vivvinennn et e it Ceer i et ve..1557.0-1557.3

Halite, reddish—-orange, polyhalitic; 2% in stringers
and blebs of polyhalite, 2% in inclusions of brown
clay at 1557.9-1558.1 and 1558.9-1559.0 feet.......... . +..1557.3-1560.6

Halite, reddish-orange and gray, slightly
polyhalitic and argillaceous.......cvvevvuerenns e 1560.6-1561.1

Halite, gray, argillaceous; 15% in inclusions of gray
clay and 1% in carnallite blebs; clay parting at top;..... 1561.1-1561.4

Halite, brown and maroon, argillaceous and carnal-

liticy; 7% in brown and gray clay and 5% in carnallite;
gray clay parting at top....... et er et 1561.4-1562.9

-46-



TABLE 3
(Continued)

DEPTH INTERVAL
LITHOLOGIC DESCRIPTION (IN FEET)

Halite, brown, argillaceous very slightly carnal-

litic; brown clay parting at 1564.1 feet; 15% clay in

upper 2.0 feet, 1-2% clay in lower part; 2% polyhalite

in lower 0.5 feet.....vcvvvvnnnnn et eere et ce e ...1562,9-1567.2

Halite, moderate-orange-pink to light-red, sylvitic
and polyhalitic; 2% in sylvite blebs, 1% polyhalite....... 1567.2~-1575.3

Halite, light-red; 5% sylvite; few blebs of
polyhalite......... Cret et et Cereaeaa e 1575.3-1576.1

Polyhalite, moderate-pink, dense; 15% in stringers of

red carnallite; 0.8-1.3-inch-thick bladed

anhydrite crystals (polyhalite being replaced

by carnallite and anhydrite); 0.l1-foot-thick

seam of gray clay at base, clay seam invaded

by carnallite veins..... Ceeeraaaean et veeeess1576,1-1578.9

Halite, gray, argillaceous; 2% in inclusions of
gray clay........... Ceeraeeeann Ceeresasesenaanes ceesesesssl578.9-1579.1

Halite, light-red, slightly sylvitic; 3% in crystals

and blebs of sylvite; few stringers of polyhalite;

0.1-foot-~thick band of gray argillaceous halite at

1581.8 feet..... ettt veeverssss1579.1-1582.9

Halite, gray and maroon, argillaceous and carnallitic;
10% gray clay, 2% maroon carnallite.....eeevenneeennnnenns 1582.9-1583.5

Halite, greenish-gray, argillaceous and slightly
polyhalitic and carnallitic; 5% greenish-gray clay,
less than 1% carnallite.....civieienneeernnnnns eeeesesssss1583.5-1585.3

Halite, brown, argillaceous and slightly polyhalitic;
trace carnallite; 5% brown clay....cevveevvssssnsaassassss1585.3-1587.3

Halite, light-pink, carnallitic and slightly
polyhalitic; argillaceous with inclusions of gray
clay in upper 0.7 feet..vieviiinrrrrreenronannansns eeeess.1587.3-1589.5

Halite, pale-red and gray, carnallitic and

argillaceous; 1% red carnallite, less than 1% green
and brown clay; occasional stringers of polyhalite........1589.5-1591.5
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TABLE 3
(Continued)
DEPTH INTERVAL

LITHOLOGIC DESCRIPTION : (IN FEET)

Halite, buff, slightly polyhalitic§ 5% carnallite;
5% anhydrite and kieserite at 1593.6-1594.5 feet.......... 1591.5-1594.5

Polyhalite, moderate pink, dense; crystalline masses and
stringers of anhydrite and carnallite; greenish-
gray clay parting at base.............. et tiee e «+..1594.5-1595.6

Halite, gray, argillaceous, carnallitic; 2% clay, less
than 1% carnallite...... Cerer e et eeneas Gt heer e 1595.6~1596.1

Halite, moderate—orange-pink; iess than 1% carnallite
and polyhalite; seams of 50% moderate-pink polyhalite
at 1600.2 feet...ovevviennnnns R PR 1596.1-1601.9

Polyhalite, moderate-reddish-orange, dense; less than
1% in stringers of carnallite; few anhydrite crystals.....1601.9-1602.5

Halite, pale—amber; 1% polyhalite; less than 1%
carnallite...... e e thessasaeetes et seeaanannn 1602.5-1603.2

Halite, gray and flesh; 27 disseminated gray
clay; scattered blebs of moderate-pink polyhalite;
trace of carnallite........ ettt ster ettt ..1603.2-1604.1

Halite, moderate—orange-pink with disseminated
polyhalite; scattered inclusions of carnallite; trace
of inclusions of gray clay at 1605.1-1605.5 feet.......... 1604.1-1606.1

Halite, gray and brown, argillaceous; gray clay in

upper 0.4 feet, brown clay in most of remainder;

occasional blebs of polyhalite; clay partings 1606.5-

1609.1 feet; 15% disseminated clay........... creesereeses.1606.1-1609.8

Clay, brown and greenish-gray; contains veins of
halite and carnallite..... Chceer e it seseerrsasssesl.1609.8-1610.2

Halite, brown and orange; 2% disseminated brown -
clay; occasional polyhalite crystals......cviiiivnnennnnnn 1610.2-1611.0

Halite, light-orange; 2% in blebs of polyhalite...........1611.0-1613.0

Halite, gray and orange; 2% disseminated gray
clay; occasional blebs of polyhalite........ivveuennnn. ...1613.0-1613.8
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TABLE 3
(Continued)

LITHOLOGIC DESCRIPTION

Halite, reddish—-orange, polyhalitic; occasional
scattered sylvite crystals; 0.05-foot-thick polyhalite
seams at 1616.5, 1616.8, 1617.0, and 1617.8 feet; 10%

polyhalite in lower 1.5 feet....... N Cees e

Polyhalite, pale-red, dense; occasional streaks
of carnallite; inclusions of gray clay; stringers of
green clay at 1617.9 and 1618.3 feet and at base;

polyhalite seam at 1618.1 feet.....evveuun. Cearie e .

Halite, moderate-orange-pink and gray; 2% disseminated
gray clay, occasional stringers of polyhalite,
occasional small sylvite crystals; green clay parting

at base.....v... Ce e s e et eseseeesranen cee e re e

Halite, moderate-orange-pink, 0.55 sylvite crystals;

trace of carnallite crystals.....eeverrereeeeennnnn eeaes

Halite, gray, argillaceous; 10% in inclusions of gray

clay; trace of carnallite stringers.......eoeeees.. Ceeean

Halite, moderate-orange-pink to light-red,
polyhalitic, 1% stringers of polyhalite; less than 1%

inclusions of carnallite..... e et e et

Halite, gray and brown, argillaceous; 3% in inclusions
of brown and gray clay; contains scattered blebs of
red polyhallte, gray and brown clay parting at 1627.4
feet. ettt e et Ceererseeeaaa et e e

Halite, white to light-pink, carnallitic; 2% in
crystals of pink carnallite, some carnallite
bordered by anhydrite crystals; trace of

polyhalite blebs.......u.. teeaeesteesanacassennas et

Halite, gray, argillaceous and carnallitic; 5%
greenish-gray clay, 5% red carnallite......coveveunnn .o

Halite, light-pink, carnallitic; 5% in crystalline
masses of pale-pink carnallite.....evivveeveeeeeneanan

Halite, gray, argillaceous and carnallitic; 5% in
inclusions of greenish-gray clay, 20% in crystalline

masses of pink carnallite........... e eenan Cetere e

DEPTH INTERVAL
(IN FEET)

1613.8-1617.8

.1617.8-1619.8

1619.8-1621.1

.1621.1-1622.1

.1622.1-1623.9

1623.9-1626.9

.1626.9-1628.1

.1628.1-1631.9
..1631.9-1632.8

.1632.8-1634.5

1634.5-1635.3




TABLE 3
(Continued)

DEPTH INTERVAL
LITHOLOGIC DESCRIPTION (IN FEET)

Halite and sylvite, argillaceous, 25% sylvite, 5%
greenish-gray clay; occasional inclusions of pink
carnallite........... C et reesce st rereasseraeesesaearssso1635.3-1637.7

Carnallite and halite, argillaceous; 30% carnallite,
32 clay...eounn R e et caane Ceeesenan feeeaes 1637.7-1638.2

Halite, moderate-orange-pink and gray, slighty
argillaceous and carnallitic; 1% in inclusions of
greenish-gray clay, 1% in crystals of carnallite..........1638.2-1638.9

Halite, moderate-orange-pink and light-pink,

polyhalitic, slightly carnallitic; 0.2 foot thick zone

of crystals and masses of anhydrite at 1642.3

feet; some kieserite with few crystals of sylvite.........1638.9~1643.5

Anhydrite, white and light-gray, kieseritic;
stringers of pink carnallite throughout.....vvevvueeve...1643.5-1643.9

Halite, buff, slightly anhydritic............ teeaee eeee..1643.9-1644 .4

Halite, buff to moderate-orange-pink, slightly
polyhalitic and sylvitic (sylvite less than 1%)...........1644.4-1645.1

Halite, greenish-gray and maroon, argillaceous and
carnallitic; 2% clay and 2% carnallite.......vc0vv... ce...1645,1-1646.0

Halite, pale-pink, carnallitic and slightly

anhydritic; 10% in prominent blebs of pink carnallite

with irregular seams of carnallite at 1648.1, 1649.4,

and 1650.1 feet..vviiirintiieeennnenensnrersssnorasnssans .1646.0-1650.3

Halite, greenish-gray, argillaceous and carnallitic;
5% in inclusions of greenish-gray clay, 107 in
prominent blebs and seams of tan and pink carnallite......l1650.3-1651.8

Halite, greenish-gray and brown, argillaceous and

carnallitic; 5% in inclusions of greenish-gray and

brown clay, 2% in blebs of carnallite; trace

disseminated polyhalite.......ovvunevrernnnnnn Ceeesaen «e+..1651.8-1653.4




TABLE 3
(Continued)

DEPTH INTERVAL
LITHOLOGIC DESCRIPTION (IN FEET)

Halite, red and pink, polyhalitic and slightly
carnallitic; contains a trace of inclusions of
greenish-gray clay in upper 1.0 feet; 1% in stringers

of carnallite and 2% in stringers of polyhalite........... 1653.4-1659.

Polyhalite, light-red, dense; contains a few
inclusions of carnallite; 0.2 feet of greenish-gray

carnallitic clay at base...ciiesieneteeninrenanesnesssenss.1659,2-1661.

Halite, pale-reddish-orange to moderate-orange-pink,
carnallitic and polyhalitic; trace of gray and brown
clay in upper 0.5 feet; less than 1% carnallite; 2%
polyhalite; a 0.2 foot thick bed of pink polyhalite

with 25% halite inclusions at 1667.0 feet........ e ...1661,5-1668.

Polyhalite, moderate to pink, dense, anhydritic and

CArNAL L il et e et tnerennsoesoosnsonssoeonasonssussssesassal068,0-1668,

Halite, buff to pale-pink, polyhalitic; a 0.1 foot
thick seam of polyhalite at 1668.8 feet; contains 5%
in stringers of polyhalite throughout; trace of

stringers of carnallite in lower 0.2 feet...... eevvu.....1668.5-1669.

Halite, greenish-gray and brown, argillaceous; greater
than 2% greenish-gray and brown clay; trace of
disseminated polyhalite; occasional stringers of

carnallite. . iveeeenneeeoecensoncanennas e et een et e es 1669.4-1671.

Halite, light-red to pale-pink, carnallitic, slightly

anhydritic and polyhalitic; 2% carnallite..........cc0....1671.3-1676.

Halite, greenish-gray and brown, argillaceous; 77%
greenish-gray and brown clay; 1% polyhalite; trace of

CATNAl i@y st vneeseneeesnsecnsossasonncssessossevssesesesl076.9-1677.4

Halite, pale-red to moderate-orange-pink; occasional
inclusions of gray and brown clay in upper 0.8 feet;
scattered stringers of pink carnallite (2%) and buff

4

POlyhalite. iviureirseenooeesnsesnseasessossonensnnnnnseasss1677.4-1681.9

Halite, greenish-gray, argillaceous; 7% greenish-gray

clay, 1% in stringers of carnallite.......ceeevseeveesn...1681.9-1682.2
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TABLE 3
(Continued)

LITHOLOGIC DESCRIPTION

Carnallite, pink to light-red; 47 halite crystals and

7% in inclusions of greenish~gray clay......c.vevvvvenn

Halite, brown and gray, argillaceous; 7% in inclusions
of brown and gray clay; scattered blebs and stringers

of orange polyhalite.. ... iiereenonnenoonnecasunnns NN

Halite, brown, reddish-orange, and gray, patchy masses
of argillaceous halite alternating with masses of
polyhalitic halite; contains 5% clay and 2% blebs and

stringers of polyhalite.....iviiiieriinnnneenasnnnnns ees

Halite, pale-reddish-pink, carnallitic and slightly
polyhalitic; contains 3% stringers of carnallite and

DEPTH INTERVAL
(IN FEET)

.1682.2-1683.0

.1683.0-1687.0

.1687.0-1692.0

2% POLYNALILE . v us v e erenrenenerernsnesesssnsnsneseeses. 1692.0-1696.2

Anhydrite, gray, dense, massive; a few inclusions of
carnallite in upper 0.3 feet and widely spaced through
upper 6.0 feet; contains occasional inclusions of
halite throughout; prominent growths of polyhalite
from 1698.2-1700.5 feet; gray clay parting at 1695.8

feet and at 1705.0 feet........... et ce e st e e .

Halite, gray, argillaceous; 107 gray clay; few blebs

of polyhalite...... e e aenan Ceesaeen et

Halite, reddish-orange, polyhalitic; 5% in stringers

of polyhalite....vvvieevneinnnnns e ree et

Halite, pale-orange, polyhalitic; 2% in disseminated
and streaky polyhalite; trace of sylvite crystals; 2%

in masses of pink carnallite in lower 0.2 feet...........

Halite, greenish-gray, argillaceous, greenish-gray
clay partings at top and bottom, 2% in inclusions of

.1696.2-1705.0

.1705.0-1705.4

.1705.4-1706.0

.1706.0-1708.2

clay; 5% pinkish-red carnallite..... et r et ae e ...1708.2~1708.9

Halite, moderate-orange-pink to reddish-orange;
contains scattered streaks and blebs of pale-orange
polyhalite; 2% pink carnallite in upper 0.6 feet;

scattered sylvite crystals throughout rest of unit.......
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DEPTH INTERVAL
LITHOLOGIC DESCRIPTION ' (IN FEET)

Halite, greenish-gray, argillaceous and sylvitic; 7%

in inclusions of greenish-gray clay, 3% sylvite;

contains a few blebs of polyhalite; green and brown

clay partings at 1715.6 feet........... Ceesaeieeasete e 1714.3-1718.6

Halite, brown, very argillaceous; 10% in inclusions of

brown and gray clay; clay partings at 1719.1, 1720.9,

1721.5, and 1723.4 feet; contains occasional masses

and blebs of reddish-orange polyhalite.......c.vevvueuunn ..1718.6-1724.3

Clay, brown; contains about 50% halite crystals........ ... 1724.3-1724.8

Halite, gray and brown, argillaceous; 3% in inclusions

of greenish-gray and brown clay; contains a few blebs

of polyhalite; occasional carnallite masses; brown

clay partings at 1715.2 and 1725.9 feet.....vvevuveenurn...1724.8-1727.1

Halite, pale-reddish~orange to moderate-orange-pink;
some sylvite crystals; some small blebs of polyhalite;
5% sylvite between 1731.1 and 1731.7 feet....vevvvvvunuaunn 1727.1-1732.5

Halite, light-greenish-gray and orange, argillaceous;

2% in inclusions of greenish—-gray clay; contains

occasional sylvite crystals and small blebs of

polyhalite; greenish-gray clay parting at base............ 1732.5-1734.4

Halite, grayish-orange-pink to light-pink,
polyhalitic, slightly sylvitic (less than 1%).............1734.4-1736.6

Halite and sylvite, pink; trace of polyhalite;
contains some kieserite crystals (most abundant at
1738.0-1739.0 feet); 25% sylvite....veveenveeecncsaensea...1736.6-1739.5

Halite, sylvite and kieserite, gray, argillaceous; 3%
greenish-gray clay; 3% in red carnallite masses
1740.9-1741.8 feet; 10% sylvite; 25% kieserite............1739.5-1741.8

Halite, greenish-gray to light-red, argillaceous; 1%

in inclusions of greenish-gray clay; few blebs of

reddish-orange polyhalite; less than 1% scattered

crystals of red sylvite...ivviviunienenennennonans cereeeaas1741.8-1743.0

Halite, light-red, sylvitic and polyhalitic; 5%
sylvite 1743.0-1744,6 feet; 2% polyhalite.............. ...1743.0-1746.2
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Halite, greenish-gray, argillaceous and langbeinitic;

langbeinite crystals rimmed with kainite/leonite;

contains prominent masses of red polyhalite; some

sylvite crystals; 10% sulfates; 2% in clay inclusions..... 1746.2-1747.4

Halite, orange and gray; contains prominent masses of

kainite/leonite, occasional crystals of sylvite, blebs

of reddish-orange polyhalite and inclusions of gray

clay; 20% kainite/leonite....viuteeuinorennnoonnnnonnnnenns 1747 .4-1751.4

Halite, greenish-gray and pink, argillaceous; 1% in
inclusions of greenish-gray clay; 1% red sylvite
crystals; contains scattered small blebs of polyhalite....1751.4-1753.2

Halite, pale-orange, slightly polyhalitic; contains
rare sylvite crystals; 20% in prominent masses of
kainite/leonite in lower 0.4 feet...veivinerrvnneonnneesns 1753.2-1757.9

Halite, moderate-orange-pink to gray; 5% prominent
masses of kainite/leonite; 1% disseminated gray clay;
contains a few blebs of orange polyhalite.......vvvevvvnnn 1757.9-1758.6

Halite, gray, argillaceous; 5% in inclusions of gray
and brown clay; contains occasional polyhalite blebs...... 1758.6~-1759.2

Halite, pale-red; 27 in scattered sylvite crystals;
contains occasional polyhalite blebs.........vvvevvee...1759.2-1760.1

Halite, gray and brown, argillaceous; 2% in inclusions
of gray and brown clay; contains rare sylvite blebs.......1760.1-1761.6

Halite, brown, very argillaceous; 10%Z in prominent
inclusions of brown clay............ et et ...1761.6-1762.7

Halite, gray and pale-orange, polyhalitic and

argillaceous; contains prominent stringers of reddish-

orange polyhalite; streaks of brown and greenish-gray -
clay; 2% clay, 2% polyhalite....iviueiieriennnnnnnnnns e 1762.7-1767.4

Halite, reddish-orange to buff, polyhalitic; 5% in

stringers of red polyhalite at 1769.0-1770.3 feet; 5%
pink sylvite crystals at 1770.5-1770.9 feet......viuuunn ..1767.4~1773.0 Gii
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Halite, buff, very polyhalitic; 30% in stringers and
seams of buff polyhalite....cvivseiuinrernesnonrennnneseasss1773.0-1773.8

Polyhalite, buff to light-gray, dense; few inclusions
of halite..... et e esesereanet et e s as oo e een veveeses1773.8-1774.3

Halite, buff, polyhalitic........... Cherereseeenes cevees 1774,3-1774 .8

Anhydrite and polyhalite, gray, dense, massive;
contains a few inclusions of halite.......cevvvvennnn vee.s1774.8-1781.2

Halite, buff, dense; 25% in stringers and seams of
Eray anhydrite.  vieeeeeaeasssnssssasssossssscassnnnaneans .1781.2-1782.3

Halite, buff to reddish-orange, polyhalitic; 0.l-foot-
thick gray anhydrite band at top and at 1784.9 feet;
anhydrite seams invaded by polyhalite masses.............. 1782.3-1785.5

Anhydrite, gray, dense; capped by 0.2 feet of red

polyhalite; 207% polyhalite masses in upper 1.0 foot;

halite pseudomorphs after gypsum at 1786.5, 1786.8,

1787.6, and 1788.0 feet; anhydrite laminated with

magnesite below 1789.5 feet.i.vvriivnsiveesnnseensenseensessl785.5-1795.5

Shale, Gray...ceveeesseessesseecssconrsnsensosnsenssnsssasl795.5-1796.1

Halite, reddish-orange to pale-pink, polyhalitic;
contains stringers and blebs of polyhalite; 2%
greenish~gray clay in upper 0.6 feet.......cv0veevvnnnt...1796,.1-1800.2

Halite, gray and brown, very argillaceous; gray clay

parting at top, brown clay parting at base; 107 gray

clay in upper 0.9 feet; contains a 0.l-foot-thick band

of brown clay at 1801.0 feet...vveeeisnecresensonasseaess,1800.2-1801.3

Halite, gray and pink, slightly argillaceous,
POLlyhalitiC.iueseusrnneeosssnsssssssnssnasaseaasaassaasssal801.3-1803.0

Halite, pale-orange, slightly polyhalitic; contains
0.3 feet of recrystallized halite at 1805.0 feet..........1803.0-1808.9
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Halite, greenish-gray, argillaceous; 5% in inclusions
of gray clay; few kainite/leonite pseudomorphs after

langbeinite....... cereeenas Ceeessees sttt e 1808.9-1809.5
Halite, brown, very argillaceous; clay partings at top

and bottom, and 20% in clay inclusionsS.......iieeennvvnnns 1809.5-1809.8
Halite, pink and gray; contains disseminated

inclusions of gray clay and blebs of polyhalite........... 1809.8-1811.8
Halite, pale-orange, slightly polyhalitic..........cvouunn 1811.8-1814.3

Halite, brown and gray, argillaceous; 10% in
inclusions of brown clay in upper 0.3 feet and lower
0.3 feet; narrow band of kainite pseudomorphs after

langbeinite at top of unit......... e eeetseaaei i 1814.3-1815.4

Halite, reddish-orange, polyhalitic; 2% in blebs of

polyhalite.......... f ettt eeeraases ettt aesan ...1815.4-1817.2

Halite, brown and gray, argillaceous; 2% brown and
gray clay; 5% kainite pseudomorphs after langbeinite

in upper 0.4 feet......... i he e ie e cheesaae 1817.2-1818.6

Halite and langbeinite, pink, white, and gray; 3%
polyhalite in upper 0.3 feet; 40% kainite and

langbeinite; 1-2% gray and brown clay....ceviiienriennnann 1818.6-1821.4

Halite, gray, argillaceous; 2% in inclusions of gray

clay; contains a few blebs of kainite and polyhalite......1821.4-1822.4

Halite, orange, polyhalitic; contains streaks and
blebs of reddish-orange polyhalite; 1% disseminated

gray clay at 1823.4-1824.0 feet.............. Ceesata e 1822.4~-1827.4

Halite, reddish-orange; contains prominent seams and

stringers of red polyhalite in top 0.4 feet............... 1827.4-1828.2

Halite, reddish-orange, langbeinitic, slightly

polyhalitic; 2% in single crystals of langbeinite.........1828.2-1829.0

Halite, gray, argillaceous, langbéinitic; 5% in gray

clay, 5% in single crystals of langbeinite............eu.. 1829.0-1829.3
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Halite, reddish-orange, polyhalitic; contains trace of
gray and brown clay in upper 0.8 feet; 5% polyhalite,
5% langbeinite in upper 0.8 feet......ccvivviinnenns ver..1829,3-1832.3

Halite, pale-orange, very slightly polyhalitic............ 1832.3-1832.4
Halite, gray, argillaceous; 2% in inclusions of gray clay.1832.4-1832.7

Halite, reddish-orange and white; 2% in stringers of
polyhalite in upper 0.5 feet............. Cees e 1832.7-1835.1

Halite, brown, argillaceous; contains 57 in
disseminated brown and greenish-gray clay and
scattered blebs of polyhalite..vivuiiiieinineernenrsenens ..1835,1-1837.3

Halite, brown and pale-amber, argillaceous; less than
1% in inclusions of brown clay; 1% in stringers of
polyhalite............. Cheeaeane ettt reee e aen ceenee 1837.3-1838..

&~

Halite, reddish-orange, polyhalitic; 5% in polyhalite
stringers at 1841.3-1843.6 feet; 1% in green clay
inclusions at 1839.7-1842.3 feet; contains a green clay

parting at basej.......... Cee sttt eses e e eer e ettt 1838.4-1845.0
Halite, gray, slightly argillaceousS....cocesasennennonanaen 1845.0-1845.6
Halite, pale-orange, slightly polyhalitic......icivevuunnn 1845.6-1846.2

Halite, brown, argillaceous; 1% in inclusions of brown
clayiviieeeeennns et Ceereeeaa sttt e 1846.2-1846.4

Halite, grayish-orange~pink; contains occasional
polyhalite SEringerS.ssseessscsceacscacssssssssnesssnsasss 846.4-1847,

7]

Halite, brown, very argillaceous; 25% in inclusions
and partings Of brown clay...cieeeeerrseorsnsscrsenseasesss s 1847,.5-1848,:

=

Halite, brown and gray, argillaceous; 2% in inclusions

and partings of brown and gray clay, brown clay at

1849.0 and 1849.2 feet; contains occasional small

blebs and stringers of buff to orange polyhalite.......... 1848.4-1858.3

Halite, moderate-orange-pink to light-gray,
polyhalitic; 1% in polyhalite stringers and blebs......... 1858.8-1863.

i~
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Halite, brown and gray, argillaceous; 1% in inclusions
of brown and gray clay........... et chee e

Halite, greenish—-gray, argillaceous; 7% in inclusions
and partings of greenish-gray clay; contains
occasional patches of orange halite containing
disseminated polyhalite.....covevrennnnnnseans Ceeeeaan

Halite, gray, brown and orange, argillaceous; 3% in
inclusions of gray and brown clay; contains a few
small blebs and stringers of orange polyhalite........

Halite, brown, very argillaceous; 15% in inclusions
and partings of brown clay......cit ittt enieeeeacnas

Halite, brown and gray, argillaceous; 2% in inclusions
of brown clay; contains occasional blebs and stringers
of reddish-orange polyhalite........ et

Halite, flesh to pale-orange, polyhalitic; contains
scattered stringers of red polyhalite........... eeaen

Polyhalite, red, dense; a 0.l-foot-thick brown clay
parting at base......c.ievinuvnnn ettt se e e

Halite, brown and orauge, argillaceous and
polyhalitic; 1% in inclusions of gray and brown clay,
a few small blebs of orange polyhalite.....ccieeveenns

Halite, brown, very argillaceous; 20% in inclusions
and partings of brown clay............. ..., Ceree e

Halite, gray and brown, argillaceous; 1% in inclusions
of brown clay...ivevriineenrrnnroneraasss ettt

Halite, gray, polyhalitic; occasional stringers of
orange polyhalite; contains traces of brown clay and a
brown clay parting capped by prominent polyhalite
blebs at 1887.0 feet......... it ia ettt “ee

Halite, brown and gray, argillaceous; 1% in inclusions
of brown clay.......... N ceseeaas et eca e -

Halite, orange, polyhalitic; 1% in stringers of
polyhalite...coive i nanss et reans Cesteiie e

DEPTH INTERVAL
(IN FEET)

«+..1863.2~1865.3

+++.1865.3~1867.2

..., 1867.2~-1871.4

....1871.4~1872.7

....1872.7-1876.2

....1876.2-1880.0

....1880.0-1881.0

....1883.2-1887.5

....1887.5-1893.3

....1893.3-1893.9



TABLE 3
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DEPTH INTERVAL
LITHOLOGIC DESCRIPTION (IN FEET)

Halite, brown, argillaceous; 2% in inclusions of brown

L I Ceeeeaean e 1893.9-1894 .6

Halite, brown and orange, argillaceous; 2% in
inclusions of brown clay; contains scattered blebs of
orange polyhalite. . iciuiieieresonnassonsossassansssnneesssslB894,6-1895.1

Halite, brown and gray, argillaceous; 5% in inclusions
of brown clay and thin partings of brown clay at
1895.8 and 1897.3 feet........... et et sttt 1895.1-1897.9

Halite, brown to pale-orange; contains a trace a brown
clay in upper half; few blebs of orange polyhalite........ 1897.9-1898.5

Halite, brown, argillaceous; 2% in inclusions of brown
clay; contains occasional polyhalite blebs......ciuvuun. ...1898.5-1899.5

Halite, gray and orange; polyhalite seams and
inclusions at 1900.9, 1901.7 and 1903.0 feet; gray
clay parting at 1901.0 feet.........cevvvvnnnn Crreerasaaa 1899.5-1903.2

Halite, gray, argillaceous; contains scarce clay
inclusions and stringers of red polyhalite........ eeeaeens 1903.2-1904.3

Halite, clear to light-orange, polyhalitic; contains
stringers of red polyhalite throughout, and a 0.1 foot
thick seam of red polyhalite at 1906.3 feet......covvuunn. 1904.3-1906.7

Halite, gray, argillaceous; 1% in inclusions of
grayish-brown clay; contains a few blebs of red
polyhalite. ... vt eeeironrasssonnnannennonns ettt ieeaenea 1906.7-1907.9

Halite, reddish-orange, polyhalitic; 5% in blebs and
streaks of red polyhallte, gray clay parting at 1910.1
feet. Cetitseec e e trette et et teeea e 1907.9-1912.1

Halite, white; contains a few blebs of white
POlyhalite. st eiienenneeorieanonnnansononsvesnanassansassl912,1-1913,5

Halite, buff to grayish-pink, polyhalitic; 5% in
stringers and blebs of grayish-orange-pink polyhalite.....1913.5-1917.%2

Polyhalite, pale-red, dense; inclusions of gray clay
in lower 0.1 feet and a gray clay parting at base...... «..1917.2-1918.0
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Halite, pale-orange, polyhalitic; contains scattered
streaks and blebs of red polyhalite, and a 0.05 foot

thick polyhalite band at base.......ceveviunvennnn, e 1918.0-1920.3
Halite, brown, argillaceous; 2% brown clay..uveeeensernnnnn 1920.3-1920.7
Halite, pale-orange, polyhalitic; 10% red polyhalite

at 1921.0-1921.3 feet..vviiuieereennnns e e .1920.7-1921.4
Halite, gray, argillaceous; 2% gray clay....... et e 1921.4-1922.1

Halite, orange, polyhalitic; 1% in polyhalite blebs.......1922.1-1922.9

Halite, gray, argillaceous; 1% gray clay and a gray
clay parting At tOP..eeeveervoosevrassosonsessnosseansesesssl922,9-1923.9

Halite, orange, polyhalitic; contains occasional
stringers and blebs of polyhalite....... ettt 1923.9-1924.8

Halite, gray and brown, very argillaceous; 20% in
inclusions of gray and brown clay; contains occasional

polyhalite blebs........oovvats ceteeene et .1924.,8-1925.5
Halite, gray, argillaceous; 5% in inclusions of brown

and gray clay....oeeiiiiiiiiianrianaannn ettt ...1925.5-1930.3
Clay, brown, silty, halitic; 4% in halite crystals........ 1930.3-1930.8

Halite, brown argillaceous; 3% brown clay, and brown

clay partings at 1931.5, 1932.8, and 1934.4 and at

1934.9 feet; contains few patches of orange

polyhalitic halite............. Ceeeeaas e ettt 1930.8-1934.9

Halite, brown, very argillaceous; 25% in inclusions
and partings of brown clay.....c.ovvviveeniniinnnn e 1934.9-1936.5

Halite, orange, polyhalitic; contains few patches of
brown argillaceous halite; clay seams at 1938.5 and
1939.0 feet....... Ceeeeea e st 1936.5-1941.9

Polyhalite, pale-red, dense; contains rare inclusions
of gray clay..viiiieriiniiieeeiriiiirnnnnnnnns ceeeeeeeeeses1941.9-1943.9
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DEPTH INTERVAL
LITHOLOGIC DESCRIPTION (IN FEET)

Halite, gray, argillaceous; 25% gray clay in upper 0.5
feet, 2% in remainder of unit; contains a few
prominent stringers of red polyhalite.........ccevvvuvese..1943.9-1945.4

Halite, brown, very argillaceous; 10% in inclusions of
brown clay, and a brown clay parting at top.....ceeuvevnssn 1945.4-1946.2

Halite, brown and orange; contains disseminated
inclusions of brown clay, and scattered blebs of
orange polyhalite....iieesnessoassanssnssoccosansensenasssl946.2-1947.4

Halite, orange, polyhalitic; 0.1 foot thick reddish-
orange polyhalite band at 1953.0 feet; gray clay
parting at base of polyhalite band............. e eeeso1947,4-1953.7

Halite, gray, argillaceous; gray clay parting at top,
2% inclusions of gray clay.....cvvivuvannes Ceerer e 1953.7-1954.0

Halite, orange, polyhalitic; polyhalite appears as blebs..1954.0-1955.5

Halite, brown, argillaceous; 7% in inclusions of browmn
clay; brown clay parting at top......... e e 1955.5-1956.0

Halite, brown, argillaceous; 3% in inclusions of brown cla$956.0-1956.4

Halite, white to pale-orange, polyhalitic; 5% in
polyhalite stringers in lower 0.5 feet...... v iiinenrnn 1956.4-1959.4

Halite, gray, argillaceous; 10% in inclusions of gray
clay; contains scattered blebs of orange polyhalite;
gray clay parting at base.......... ettt 1959.4-1960.5

Halite, orange, polyhalitic; less than 1% polyhalite......1960.5-1963.0

Halite, grayish-brown, argillaceous; 5% in inclusions

of gray clay in upper 1,0 feet decreasing to zero at

base; contains occasional blebs of polyhalite and clay

partings at 1964.3 and 1965.1 feet..... e e te e 1963.0-1966.&

Halite, orange, polyhalitic; 2% in stringers of orange
polyhalite......covvnunns ettt ese e Cereersereeness.1966.8-1970.1
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Halite, gray, argillaceous; contains trace of
inclusions of greenish-gray and brown clay and a few
blebs of polyhalite......ovvievvvnnnnn ettt 1970.1-1970.5

Halite, orange, pPolyhalitiC...vvuieeeeeeerenmananasossonans 1970.5-1970.8

Halite, brown and gray, argillaceous; 5% in inclusions
of gray and brown clay; contains a few stringers of
reddish-orange polyhalite....eeeiiiieiinrieeeonnnneennnnsns 1970.8-1975.8

Halite, moderate-orange~pink and gray; contains a few
blebs of polyhalite, and a trace of inclusions of
coarsely crystalline polyhalite.......ciiiviiiniennnennnn 1975.8-1980.2

Halite, brown and gray, argillaceous; 3% in inclusions
of brown and gray clay. .. .o iiieiiierneeianrioeenossennenns 1980.2-1981.9

Halite, moderate-orange-pink to light-brown, slightly
argillaceous; contains a few polyhalite blebs............. 1981.9-1983.7

Halite, moderate-orange-pink, polyhalitic; contains
stringers and blebs of polyhalite...........ccviiinnnnn... 1983.7-1986.1

Halite, brown and gray, argillaceous; clay inclusions
decrease from 10% at top to trace at base; brown clay
partings at 1986.4 feet.... ... iiiiiiinneeeannerenneennnns 1986.1-1987.8
Halite, very-light-brown, very slightly argillaceous...... 1987.8-1988.9

Halite, gray and brown, argillaceous; 1% in inclusions
of brown and gray clay, brown clay parting at 1989.5

Y- 1988.9-1990.9

Halite, gray, vecy slightly argillaceous.........cccvvevuns 1990.9-1993.4

Halite, orange, polyhalitic; 10% in polyhalite

stringers increasing to 257 in lower 0.6 feet............. 1993.4-1995.9 i
Polyhalite, red, dense; 10% in halite inclusions.......... 1995.9-1996.4

Halite, orange, polyhalitic; 2% polyhalite................ 1996.4-1996.7

Clay, brown; 25% inclusions and crystals of halite........ 1996.7-1997.4
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Halite, gray and brown, argillaceous; 5% in inclusions
of gray and brown clay; 5% in stringers of polyhalite
at 2001.2 feet; gray and brown clay partings at

1998.4, 1999.0, 2001.3, 2002.1 and 2002.7 feet.........

Halite, orange and gray, polyhalitic; 5% in stringers
of red polyhalite; trace of gray clay; a 0.3 foot

thick zone of gray clay inclusions at 2002.9 feet......

Halite, gray and brown, very argillaceous; 10% in
inclusions of gray and brown clay, and gray clay

partings at 2004.4 feet and at base........c.0u.. et

Halite, buff and orange, polyhalitic; 5% polyhalite in

upper 1.0 foot, 2-5% in remainder of unit......... et

Polyhalite, red, dense; a 0.05-foot-thick gray clay

parting at base..... N Ceeenenn e Ceerena .o

Halite, gray and brown, argillaceous; 7% in inclusions
of gray and brown clay, brown clay seam at 2014.5 feet
and at base; contains a few stringers of red

polyhalite............ Ceeees e Ch et teis et e

Halite, moderate-orange-pink, polyhalitic; contains

stringers of red polyhalite...iiviinreerennnornnnnennns

Halite, moderate-orange—-pink to pale-orange; contains
a few stringers and blebs of orange polyhalite; 0.05
feet of gray clay in 0.3-foot-thick zone at 2015.9

=1 =

Halite, gray, very argillaceous; 15% in inclusions of
dark-gray clay, and gray clay partings at

2019.9,2020.7, and 2021.0 feet.iuivitieeneeonasonronnnna

Halite, moderate-orange-pink to light-orange,
polyhalitic; contains stringers and blebs of orange

polyhalite............. Cereiieeeiesaan i ereseneanns

Halite, gray and brown, very argillaceous; 25% gray
clay in upper 0.6 feet, 10-15% brown clay in remainder
of unit; clay partings at 2025.7, 2027.0, 2027.5, and
2028.9 feet; contains a few small blebs of orange

polyhalite in lower 1.5 feet...vvvuieenrrnnrnnonnconnen
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...1997.4-2002.8

...2002.8-2004.7

...2004.7-2004.8

..2004.8-2012.5

...2012.,5-2013.5

...2013.5-2016.1

...2016.1-2017.3

..2017.3-2019.2

...2019.2-2021.1

...2021.1-2025.0

...2025.0-2029.7
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Halite, gray and brown, argillaceous; 2% in inclusions
of brown clay; contains scattered blebs of amber
polyhalite; clay parting at 2032.7.....0tttevnnrnnncnsesnns 2029.7-2033.0

Halite, moderate-orange-pink to orange, polyhalitic.......2033.0-2038.1

Polyhalite, red, dense; contains a few stringers of
clay in lower 0.2 feet, gray clay parting at base....... ..2038.1-2039.0

Halite, gray, argillaceous; 2% gray clay, gray clay
parting at 2041.2 feet...iuiitiiin i ittt ...2039.0-2041.9

Halite, white to moderate-orange-pink, polyhalitic,

contains scattered blebs and stringers of polyhalite,

bands of buff polyhalite at 2050.6, 2051.4, 2051.8,

2052.1, and 2053.0 feet..uiiiiiir ittt enrenanennnnnnas 2041.9-2053.6

Polyhalite, buff; contains a few inclusions of halite..... 2053.6-2054.4

Halite, moderate-orange-~pink to moderate-pink,
polyhalitic; contains stringers and seams of buff to
moderate-pink polyhalite, (15%)......... et «..2054.4-2055.8

Anhydrite, gray; halite pseudomorphs after gypsum,
completely replaced by pink polyhalite in upper 0.5
feet; 0.4-foot-thick bed of gray shale at base............ 2055.8-2057.5

Halite, gray, argillaceous; 5% in inclusions of clay;
prominent red polyhalite stringers at top intruding
overlying shale........... et sttt et «.+2057.5-2057.6

Halite, moderate-orange-pink, polyhalitic; 2% in
moderate—orange-pink to red polyhalite blebs........... ...2057.6-2058.6

Halite, gray, argillaceous; 3% in inclusions of dark
red clay, dark gray clay parting at toOp....ceevvveeenn. +..2058.6-2061.3

Halite, white to pale-red, polyhalitic; 5% in

stringers and masses of polyhalite in 0.2-foot-thick

zone at 2061.8 feet, 40% in stringers and seams of red

polyhalite in 0.4-foot-thick zone at 2062.8 feet.......... 2061.3-2064.8

o1 =



TABLE 3
(Continued)

LITHOLOGIC DESCRIPTION

Halite, gray, argillaceous; 2% in inclusions of dark
gray clay; contains a few small blebs of amber

POLyhalite, s veeeeeeeeeeenneaseeeresrssnansonnonnas ceeees

Halite, gray, argillaceous; some clay inclusions; 1%

in moderate-orange-pink polyhalite blebs.....cvvvvrenvns

Halite, moderate-orange-pink, polyhalitic; 3% in

stringers of moderate-orange-pink polyhalite...... e

Halite, same in unit 2073.4-2078.3. ...t icrnncennnnnes

Polyhalite, red, dense, and anhydrite, gray, dense;
25% halite from 2080.5-2080.8 feet; polyhalite
concentrated in upper 0.2 feet and in a 1.3-foot-thick

zone below 2080.8 feet ... iieieeerenrocrsonesoonenses

Halite, gray, schistose and argillaceous; 5% in

inclusions of gray clay...ueesoensvrorasossnonssosssssss

Clay, gray, halitic; 10% halite crystals....ceveeiuvenns

Halite, gray, argillaceous; 2% in inclusions of gray
clay at top decreasing downward to zero at the base,
few patches of moderate-orange~pink halite containing
disseminated polyhalite in upper 1.2 feet; contains a

gray clay parting at 2084.5 feet...ivuieeeerioneenenennns

Halite, moderate—orange-pink to polyhalitic; 1% in
stringers of polyhalite with 5% of the polyhalite

concentrated in basal 0.3 feet..vvveierieeereroenreanoensns

Halite, gray, argillaceous; 10% in inclusions of gray
clay at top decreasing downward to zero at base; gray

clay parting at tOp..cevevevrens ettt ce ettt

Halite, light-orange, polyhalitic; 1% in stringers and

blebs of polyhalite.....civivevrunnnens et st esaans

Halite, gray, argillaceous; 5% in inclusions of gray

clay; gray clay parting at 2091.5 feet.vuiieeeeeeereeeenn

Halite, orange, polyhalitic; 2% in stringers and blebs

of polyhalite.......cvvvvvnnnenn et ie et
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DEPTH INTERVAL
(IN FEET)

.2064.8-2063.6

.2068.6-2073.4

..2073.4-2073.3

..2078.3-2080.2

..2080.2-2082.6

..2082.6-2082.8

..2082.8-2083.2

.2083.2-2086.0

.2086.0-2088.2

..2088.2-2089.2

..2089.2-2091.1

..2091.1-2091.6

..2091.6-2092.2




TABLE 3
(Continued)
DEPTH INTERVAL
LITHOLOGIC DESCRIPTION (IN FEET)

Halite, gray, argillaceous; 5% in inclusions of gray
clay.veieiieeennenns et e i es s ss et 2092.2-2092.4

Halite, grayish-pink to light-orange, polyhalitic; 5%
polyhalite in upper 0.1 feet and lower 0.2 feet......... ..2092.4-2093.2

Halite, gray and moderate-orange-pink, argillaceous

and polyhalitic; 1% in inclusions of gray clay;

contains 2% in stringers of amber polyhalite; gray

clay parting at top and at 2094.0 feet....................2093.2-2095.0

Halite, transparent to light-amber, polyhalitic;

contains stringers of polyhalite concentrated in 0.l-

foot-thick zone at top and at 2095.3, 2095.8, and

2096.2 feeleureereeeraaneasesscsssosssosssesnnanans N 2095.0-2097.0

Anhydrite, gray, demse, massive; 5% in halite

inclusions in upper 0.3 feet; contains layered units

of halite pseudomorphs after gypsum at 2097.8, 2099.0

feet and at 2103.5-2104.0 feet; anhydrite is mostly

massive, but with magnesite laminae below 2104.0 feet.....2097.0-2109.0

Clay, gray, halitic; contains crystals and veins of
halite.,....... Cietecea e et eetae e e .2109.0-2109.2

Halite, gray, anhydritic; 0.05-foot-thick anhydrite
seams throughout; 307 anhydrite........ Ceeereeiereneeeesss2109,2-2109.4

Halite, gray, very slightly argillaceous and
anhydriticC.seeevesrenenens e seeseaanannn ceeeerereeeeasss2109.4-2113.3

Halite, moderate—orange—-pink to light-gray; contains a
trace of inclusions of gray clay in upper 0.6 feet; 5%
gray anhydrite at 2115.2-2115.6 feet........... Ceeieasaaen 2113.3-2116.3

Halite, gray, sligh*tly argillaceous and anhydritic........ 2116.3-2118.4

Halite, light-gray to buff, anhydritic; contains thin

stringers of gray anhydrite, 0.l-foot-thick gray,

dense anhydrite zone at 2122.1 feet and 0.05 foot

thick anhydrite zones at 2123.4, 2124.5, 2125.1, and

2125.2 feet........ Crret e ettt 2118.4-2125.6
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TABLE 3
(Continued)

LITHOLOGIC DESCRIPTION

Anhydrite, gray, dense; 10% in halite inclusions..........

Halite, gray to moderate-orange-pink; 20% in
inclusions of gray clay in upper 0.6 feet, gray clay
PArting 8t LOP.ueesrvensssssnsssassssancns chre s easaasann

Halite, gray and brown, argillaceous; 1% in inclusions
of gray and brown clay; brown clay parting at top and
at 2130.5 feet.iiiiir it iinersisrssesesrisassaeresesenanas

Halite, brown, argillaceous; 5% in inclusions of brown
clay; contains a few small blebs of red polyhalite;
brown clay partings at top and at 2133.3 and 2134.2

== o

Halite, brown, argillaceous; 2% in inclusions
of brown clay....cviieiiniriietninneernrnonansas Ceeeeeees

Halite, gray to brown, contains a trace of inclusions
of brown clay; blebs of red polyhalite.....cieeveeennnnnnn

Halite, brown, argillaceous; 2% in inclusions of brown
clay, 1% in blebs of orange polyhalite; brown clay
PATEING 8t LOD..ttvstnossesoancatsononnsonsnea ceesareaans

Halite, light-brown, argillaceous; 2% in inclusions of
brown clay, decreasing to zero at base; 5% in

stringers of polyhalite in top 1.0 foot, less than 1%

in stringers of polyhalite in lower 1.0 foot...... ceerenn

Halite, light-orange, polyhalitic; contains stringers

Of Polyhalite..iuissursessasosssnssososssrsosassssasansonsna
Halite, brown and gray, argillaceous; 25% massive

brown and red polyhalite in upper 0.3 feet; 5% in

inclusions of brown and gray clay in remainder of umit....

Halite, light-orange, polyhalitic; 2% in stringers of
POlyhalite. .o vseer e noesonnsaensooocesoossassoennsannns
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DEPTH INTERVAL
(IN FEET)

2125.6-2125.8

.2125.8-2126.5

2126.5-2132.0

.2132.0-2135.5

2135.5-2136.6

.2136.6-2138.6

.2138.6-2139.9

.2139.9-2144.7

2144 ,7-2146.0

2146.0-2147.5

2147.5-2149.5




TABLE 3
(Continued)

LITHOLOGIC DESCRIPTION

Halite, brown and gray, argillaceous; 10% in brown
clay in upper 0.6 feet decreasing to zero at base of
unit; 2% in stringers of orange polyhalite in lower

1.0 feet; contains a few blebs of polyhalite in upper
part of unit; brown clay parting at top and at 2150.5
feet. i Cheeseanaenan et e et

Halite, orange, polyhalitic; 2% in stringers of orange
polyhalite; gray clay parting at 2158.0 feet.......... .

Halite and polyhalite, light-red; polyhalite appears
in seams, stringers and irregular masses scattered

" throughout unit; a 0.2-foot-thick white saccaroidal
mineral (unidentified) appears 1.5 feet below top of
unit; 50% polyhalite, 10% unknown mineral..............

Halite, light-gray to moderate-orange—pink.............
Anhydrite and polyhalite; anhydrite gray, dense, shows
varying stages of replacement by red, dense,
polyhalite; lower 1.0 foot of unit is free of

polyhalite....convvnnenns et eee s Ceeei e

Shale, gray, and anhydrite; 15% anhydrite lenses,
possibly magnesitic or silty..... e eeeci e

Halite, gray, argillaceous; 1% in inclusions of gray

DEPTH INTERVAL
(IN FEET)

...2149.5-2156.0

...2156.0-2158.5

...2161.0-2168.0

...2168.0-2168.5

clay; 1% in stringers of moderate-orange-pink polyhalite..2168.5-2169.7

Halite, moderate-orange-pink, polyhalitic; contains
stringers of red polyhalite.....iviiiieieeirananans e

Halite, gray, argillaceous; 2% clay in upper 0.5 feet,
1% in inclusions of clay from 2170.7-2175.5 feet;

trace of clay in remainder of unit; contains a few
scattered blebs of red polyhalite......iveivrivenennnnse

Halite, white to grayish—orange-pink, anhydritic;
contains stringers of anhydrite in a 0.2-foot-thick
zone at 2178.9 feet; seamlets of anhydrite appear at
2180.1 and 2181.0 feet; few blebs of polyhalite appear
in a 0.5-foot-thick zone at 2179.7 feet and in lower
0.5 feet of unit....vvvvvnnn. et ec et et
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...2169.7-2170.7

...2170.7-2177.5

«+.2177.5-2183.0
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TABLE 3
(Continued)

DEPTH INTERVAL
LITHOLOGIC DESCRIPTION (IN FEET)

Halite, gray and moderate-orange-pink, argillaceous

and polyhalitic; 3% in inclusions of gray clay in

upper 0.8 feet, 2% in blebs of red polyhalite

throughout Unit. . ueieruvieeroeneessneesoseeonenaonneneens2183.0-2184.3

Halite, light-brown, argillaceous; 1% in inclusions of
brown clay....c.vvviiiniennnnns Cereeeniaesenereranceaas2184.3-2194.5

Halite, brown, argillaceous; 5% in inclusions of brown

clay, brown clay parting at top, at 2196.0-2197.9 and

2198.5 feet... i ennennannas et ettt ettt 2194.5-2199.5
Halite, gray and brown, argillaceous; 1% gray and

brown clay........ eeeaseean et et ee ettty 2199.5-2200.0

Halite, gray, anhydritic and slightly argillaceous........2200.0-2200.7

Halite, brown; 3% brown clay inclusions and small
blebs of gray anhydrite.......ciiviveiiiinrenrennrensses..2200.7-2203.9

Halite, same as in unit 2200.7-2203.9 feet; brown clay
disappears toward base of unit; anhydrite stringers

appear in lower 3.0 feet....,...viiiiiiiiiitiiiinninnesas.2203.9-2209.6

Halite, brown; 25% in inclusions of brown clay;
contains clay partings at 2210.6 and 2211.6............... 2209.6-2211.6

Halite, same as in unit 2209.6-2211.6, but less
argillaceous and anhydritic.......ocveeivvvnnnnnnnnsnarens.2211.6-2214.8

Halite, brown, argillaceous; 40% brown clay in upper
0.2 feet decreasing to 0 at base; contains a few gray

anhydrite StringersS......ceuvceseescosns G eerrer e 2214.8-2216.6

Halite, gray; contains a 0.l1-foot anhydrite stringer
at 2218.0 feet. i ettieirrrinirrroneennnsseesssansennnsass2216,6-2219.3

Anhydrite, Bray, dense..u.ieeeeeesersoresesoessnenoneessas2219,3-2219.6

Halite, brown, argillaceous; brown clay partings at
top and at 2222.3 feet; 5% in brown clay inclusions...... .2219.6-2222.3
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TABLE 3
(Continued)

LITHOLOGIC DESCRIPTION

Halite, light brown to gray; contains a trace of brown

clay inclusions and gray anhydrite stringers............

Halite, brown, argillaceous; 3% in brown clay
inclusions and brown clay parting at top; 0.2 foot of

recrystallized halite appears at 2225.3 feet............

Halite, gray to light brown; contains sparse stringers
of gray anhydrite; 1% brown clay inclusions in upper

0.6 feet . e noenonensnnas ce e e Ceerterteeas et eenn

Halite, light-brown; 2% in brown clay inclusions and a

0.5-foot brown clay parting at top.....evevevnnns e

Halite, buff, anhydritic and very sparsely
polyhalitic; 10% in gray anhydrite stringers in seams

in the lower 0.2 foot of the unit..... e e

Halite, brown; 2% brown clay inclusions and a gray

clay parting at tOpP...eeeuvanacrcans e Cereesee e

Halite, buff and light-red, anhydritic and
polyhalitic; slight concentrations of polyhalite
stringers 0.1 foot thick at 0.3-0.5-foot intervals;
contains brown and gray clay inclusions in lower 0.5

=1 = e Cesae e Ceseees

Halite, brown and light-red, argillaceous and
sparingly polyhalitic; 1% in brown and gray clay
inclusions and scattered polyhalite blebs; gray clay

parting at top and brown clay parting at 2247.8 feet....

Halite, amber, polyhalitic; 10% in amber polyhalite

SErINGerS.svreeraneasssunonness et esesaeae s

Halite, gray and brown, argillaceous; 2% in brown and
gray clay inclusions; contains a dark-gray clay
parting at top, and a few stringers of amber

polyhalite.....ovvvevvenenne Lttt Peeeen Cevesen

Halite, amber to light-brown, polyhalitic; 2% in
stringers of amber polyhalite; 1% in brown clay

inclusions......... t et e et se et e et eeeen
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DEPTH INTERVAL
(IN FEET)

..2222.3-2224.7

«.2224.7-2226.3

.2226.3-2230.0

..2230.0-2234.8

..2234.8-2237.9

..2237.9-2239.8

..2239.8-2246.7

..2246.7-2247.9

.2247.9-2250.6

.+2250.6-2254.0

..2254.0-2255.8
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TABLE 3
(Continued)

LITHOLOGIC DESCRIPTION

Halite, gray and brown, argillaceous; 2% in gray clay
inclusions in upper 0.5 foot; gray clay partings at
top and at 2256.3 feet, brown clay inclusions
throughout remainder of unit; contains a few
polyhalite blebs and in upper 0.5 foot, 2257.0-2257.5,
and 2259.8-2260.8 feet; gray clay parting at base of

1901 15 e e et ee s e s e s et ee et ee ettt es e e nnen

Halite, reddish-orange, polyhalitic; 2% in blebs and
stringers of red polyhalite at top, increasing to 157%

At base Of UNLE . veveieseenoenooeronnetonoenossenasnnnns

Anhydrite, gray, dense, halitic; halite pseudomorphs
after gypsum appear throughout unit; contains a 0,2-
foot band of red polyhalite at top, and a gray clay

Parting at baSe..iviiuivriavssnerescatirotssrsrnsonana cen

Halite, orange, polyhalitic; 5% in polyhalite
stringers, unit is banded with gray argillaceous
halite in the top 0.4 foot, 0.2 foot at 2268.4, 0.5
foot at 2272.9, 0.3 foot at 2274,7, 1.0 foot at

2275.8-2276 .4 feet; green clay parting at 2277.2 feet..

Halite, gray, argillaceous; 3% in gray clay inclusions
in upper 2.5 feet decreasing to zero at base; small
patches of orange polyhalite appear in upper 1.5 feet;

5% in polyhalite stringers in lower 1.2 feet...........

Halite, orange, polyhalitic; prominent stringers and
masses of red polyhalite comprise approximately 10% of

UNit,eeeeneenns et ee e N e tereene

Halite, gray, argillaceous; 2% in light-greenish-gray

clay inclusionS. . iiiiiieiiinnnnensnsoriornersnenannas cen

Halite, light-red, polyhalitic; 2% in polyhalite

Stringers and MASSES....v.ereesrreservresasssserassanens

Halite, gray, argillaceous; 2% in gray-brown clay
inclusions; contains a few small patches of light-red

POlyhalite. ivueiieereeeenoensonsarosssnassssaanossnnnns

Halite, gray and light-red, polyhalitic and
argillaceous; 2% brown and gray clay in upper 1.1

feet; 2% polyhalite stringers throughout...............
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DEPTH INTERVAL
(IN FEET)

...2255,8-2262.8

+.+2262.8-2265.3

...2265.3-2267.5

+..2267.5-2277.5

. ..2277.5-2282.2

..2282.2-2285.8

...2285.8-2286.3

...2286.3-2287.3

«..2287.3-2293.7

..2293.7-2296.6
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TABLE 3
(Continued)

LITHOLOGIC DESCRIPTION

Halite, gray and light-orange, argillaceous; 1% in

inclusions of gray clay and blebs of red polyhalite....

Halite, light-red, polyhalitic; 15% in polyhalite

stringers 1in masses in lower 0.5 foot.......... ... v

Anhydrite, gray, dense; contains 0.1 foot of gray

halite at 2301.8 feet......c... et eees e et

Polyhalite, red to buff; contains rare halite

inclusions and many dense gray anhydrite remnants......

Anhydrite, gray, dense; 20% in halite inclusions in a

DEPTH INTERVAL
(IN FEET)

...2302.8-2314.2

0.3 foot zone at 2314.4 feet........... et cesea e 2314.2-2314.9
Claystone, gray.....sosecescsasacsross Ceeeaaaas e «e..2314.9-2315.3
Anhydrite, gray, dense and massive.....ceveuuuunnan. Ceaeea 2315.3-2316.4
Claystone, gray..... Ceeeeeaeas Chrerceaaes et a e ean e .2316.4~-2316.6

Halite, gray, argillaceous; 3% in gray clay inclusions.

Halite, light-orange, polyhalitic; 1% in orange
polyhalite stringers and blebs, and 25% gray anhydrite

in a 0.1-foot band at 2218.9 feet......cev... et e .o

Halite, brown and gray, argillaceous; 25% brown clay
in upper 0.3 foot, 7% brown and gray clay in the
remainder of unit; brown clay parting at top; contains

a few blebs of reddish-orange polyhalite.....ecovveeunnen

Halite, red, polyhalitic; 5% polyhalite in upper 0.4

foot and lower 0.4 foot...... crereeeas ceee e ce et e e

Halite, brown and gray, argillaceous; 5% in brown and
gray clay inclusions....... ceeseena ceeens et rees e

Halite, brown, argillaceous; 2% in brown clay
inclusions; contains 0.3-0.5-foot bands of orange

polyhalitic halite at intervals of 0.5 feet.............

Halite, light-reddish-orange, polyhalitic; 2% in red

polyhalite blebs in lower 0.4 foot.............. e

...2316.6-2317 .4

..2317.4-2319.8

..2319.8-2323.1

..2323.1-2324.1

..2324.1-2324.6

..2324.6-2327.4

..2327.4-2328.5

v




TABLE 3
(Continued)

DEPTH INTERVAL
LITHOLOGIC DESCRIPTION (IN FEET)

Halite, brown, argillaceous; 5% in brown clay
inclusions and clay a parting at 2328.6 feet..............2328.5-2329.6

Halite, light-red; contains a trace of inclusions of
brown clay..seeseeesereenierscarssacsnsnsnans Ceeeaen vees+++2329.6-2330.6

Halite, brown, argillaceous; 2% in brown clay
inclusions........ e Crheetec et aa e Cheet e 2330.6-2330.¢

Halite, reddish~orange, polyhalitic; 10% in red
polyhalite stringers containing 1% gray clay in lower
1.0 foot...... e Ceeeeraaeensaser et senensanranansssa2330.9-2335.0

Halite, light-red to light-gray, sparingly
argillaceous; contains scarce blebs of red polyhalite.....2335.0-2336.5

Halite, brown, argillaceous; 5% in brown clay
inclusions......euu.e Gttt etien e cresesseseneansassss2336.5-2338.0

Halite, gray to light-brown, sparingly argillaceous;
contains a few red polyhalite blebs....ccivverivrenennenns 2338.0-2342.3

Halite, gray and brown, argillaceous; 2% in brown clay
INCLUSIOMS . st ieneesuenenossnassasssnssnssnosssassssacnones 2342.3-2344.6

Halite, light-gray and brown, argillaceous; 2% in
brown clay inclusions from 2345.4-2345.9 and from
2346.6-2346.8 feet....... e e e et et e st es e s 2344.6-2347.1

Halite, light-gray and pale-orange; 1% in gray clay
inclusions and stringers of orange polyhalite.............2347.1-2351.8

Halite, brown, argillaceous; 5% in brown clay

inclusions in upper 0.8 foot and brown clay parting at

2352.5 feet; 2% gray and brown clay in remainder of

UNIE.es ivennnsnansnnns et i esseasraseseansacssarresenesess2351.8-2354.2

Halite, brown, argillaceous; 2% in brown clay
inclusions; dotted with patches of red-orange halite

containing red polyhalite stringers and blebs.............2354,2-2355.9

Halite, brown, argillaceous; 2% in brown clay
INCIUSIONS. it e e et eeveseesasassaasassssosnssnssenesssss2355.9-2357.5

-7%-



TABLE 3
(Continued)
DEPTH INTERVAL ’
LITHOLOGIC DESCRIPTION (IN FEET)

Halite, brown, argillaceous and polyhalitic; banded
with 0.4~foot seams of orange polyhalitic halite at
0.5 foot intervals........... Ceeeaeaas Cerereenna ceeiaee +++2357.5-2360.2

Halite, pale-orange; sparingly polyhalitic....... ceseesees2360.2-2361.5

Glauberitic halite, red and gray; euhedral crystals in
crystal masses and bands, (20%Z)...... et Cieeaas 2361.5-2362.6

Anhydrite, gray, dense; with 0.2-foot seams of halite

pseudomorphs after gypsum 0.2-0.3 foot apart; 25%

glauberite crystals in lower 0.6 foot, some crystals

cutting into halite pseudomorphs after gypsum........o.... 2362.6-2364.5

Claystone, gray; contains crystal clusters of
glauberite....vvvvvennnnens Cee et ea st veveeee2364,5-2364,7

Halite, brown and gray, argillaceous; brown and gray

clay parting at 2362.5 and 2363.7 feet; 7% in brown

and gray clay inclusions, and a few blebs of gray
anhydrite....ceviveeneneeononenans e eeseeeeas e 2364.7-2384.0

Halite, same as in unit at 2364.7-2384.0 feet.......covun. 2384.0-2394.6

Halite, gray, glauberitic; 5% in scattered crystals of
gray to piunk glauberite.....eeceerirnenenansnn Cesete e .2394,6-2400.2

Anhydrite, gray, dense, halitic; 25% in halite

inclusions from 2400.2-2400.4 feet; 5% halite

pseudomorphs after gypsum 2400.6-2401.4 feet; 207

layered halite pseudomorphs after gypsum 2402,1-

2402.4; anhydrite replaced by crystals and crystalline

masses of gray to pink glauberite below 2402.8 feet.......2400.2-2406.5

Halite, gray to light-red; contains 0.8 to 1.2-foot

intervals alternately rich in clay and in light-red to

pink glauberite; clay units comprise 2% of unit,

glauberite averages about 2%......0000u00nn Ceteea it 2406 .5-2434.4

Halite, gray, argillaceous; 5% in gray clay
inclusions, 2% gray to pink glauberite crystals and
crystal clusters.....vovvevenns Cheer s Cereeaeens e 2434 .4-2437.8




TABLE 3
(Continued)

LITHOLOGIC DESCRIPTION

Halite, light-red to light-gray, glauberitic; 5% in
crystals and masses of pink to gray glauberite at
2438.0-2438.2 and at 2441.5 feet; 25% maroon
glauberite in a 0.2-foot zone coating the top of the
underlying anhydrite unit..... et seees N e

Anhydrite, gray, dense, halitic and argillaceous; 20%
in irregular masses of halite and gray clay inclusions.

Halite, gray and brown, argillaceous; 5% in gray and
brown clay inclusions; gray and brown clay parting at

2443.8 feet..... et ecaean reeeaaeaen et e

Halite, gray, anhydritic; 2% in gray anhydrite masses;
contains a trace of gray clay inclusions in the upper
1.0 foot.......vvh Cees e Ceeceis s eeenenas e .

Halite, same as in unit at 2444.1-2445.1 feet........ e

Anhydrite, gray, dense, halitic; 10% in halite
inclusions; contains a 0.05-foot thick halite-filled
fracture roughly parallel to bedding and a gray clay
parting at base......... N Ceer e et v

Halite, gray, anhydritic; 2% in irregular seams and
stringers of gray anhydrite; contains a trace of gray
clay inclusions in upper 0.5 foot....vviiirinniennnnns

Halite, gray, anhydritic; 50% in gray anhydrite seams
and stringers in upper 0.3 foot and 10% in lower 0.5

foot.ieenevanenns ettt e s eese s es ettt et et et

Anhydrite, gray, dense, halitic; 10% in halite
inclusions in upper 0.5 foot; laminated in lower 0.8
foot; gray clay parting at base.......evvvvsen. cereanens

Halite, gray, argillaceous; 2% in gray clay inclusions
and a few stringers of gray anhydrite............ ceenaa

Halite, alternately light and darker gray, anhydritic
and argillaceous; banded in 0.6-1.0-foot layers;
anhydritic unit 1-2% anhydrite; argillaceous units 2-

3% gray clay 1nclusionsS...veeiersessroesnonansssaseocons
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DEPTH INTERVAL
(IN FEET)

.. .2437.8-2441.8

v 02441 .8-2442.3

.« 2442324441

v 2644 .1-2445. 1]

.. 2445.1-2446.1

o 2446,1-2447 .5

.« 2447 .5-2451.7

...2451.7-2453.0

+..2453.0-2455.6

.+ .2455,6-2457.8

..2457.8-2464.6




TABLE 3
(Continued)

LITHOLOGIC DESCRIPTION

Halite, light-gray to white, anhydritic; 2% in
anhydrite seams and stringers in 0.2 foot zones 0.5
foot apart; contains a 0.5-foot gray anhydrite seam at
2467.4 feet...vvvunn, e et e

Anhydrite, gray, dense; gray clay parting at base, 15%
in halite pseudomorphs after gypsum in the upper 0.3
o X T o

Halite, gray, argillaceous; banded in 0.6~1.0-foot
layers of lighter and darker shades of gray; clay
content ranges from 17 in light layers to 3-4 % in
darker layers; a few small blebs of gray anhydrite
appear in places.......couusnn Ceemer e ceres et enen

Halite, white to light-gray, anhydritic; 2% in gray
anhydrite stringers from 2478.0-2479.3 feet........ e

Anhydrite, gray, dense, massive in lower half;
abundant halite inclusions (50%) in upper half of gray
clay parting at base......covuunn Chesseraas e rseraen

Halite, gray, argillaceous; banded in 0.2-0.6-foot
zones containing 2% clay alternating with 0.5-foot
intervals carrying a trace of clay.....ovuun.. e

Halite, light and dark-gray, anhydritic; banded with
lighter-gray layers coantaining stringers of gray
anhydrite, alternating with darker gray layers 0.2-0.4
foot in thickness containing 2% gray clay........ i

Halite, white and gray, anhydritic; 2% in seams and
stringers of gray anhydrite throughout........ Chreeanas

Anhydrite, light-gray, dense, halitic; contains 25%
cubic and rectangular halite crystals, and gray clay
inclusions in seams at base; lower contact dips as
much as 30°........000vuns e earees Ceeeeas e

Halite, banded alternately light and dark-gray; 0.2-
0.4-foot darker layers contain 2% gray clay; lighter
gray layers contain trace of gray clay and stringers
of gray anhydrite......... e e ceeen

DEPTH INTERVAL
(IN FEET)

.. .2464.6-2467.8

.+ .2467.8-2468.3

«++2468.3-2475.7

.+ .2484.4-2488.4

«.+2488.4-2492.8

.++.2492.8-2493.2

«..2493.2-2503.7

=



TABLE 3
(Continued)

DEPTH INTERVAL
LITHOLOGIC DESCRIPTION (IN FEET)

Halite, light-gray, anhydritic; contains a few
stringers of gray anhydrite....veeeeesenennesnersansensass2’03.7-2507.2

Halite, light and dark gray; banded with 0.5-1.0-foot

light-gray anhydrite layers alternating with dark-gray

argillaceous layers 0.3-0.5 foot thick; contains

sparse anhydrite stringers; 2% gray clay inclusions.......2507.2~2517.1

Halite, gray, anhydritic and argillaceous; 5% to 25%
in prominent stringers and masses of gray argillaceous
ANNYdTIit . it terrrsorraerererssoasreasssorssssssnnsannesss2517.1-2520.0

Anhydrite, gray, dense, massive; 5% in halite
pseudomorphs after gypsum at 2523.3-2529.6 feet...........2520.0-2529.6

Anhydrite, gray, dense; much of anhydrite is halite
pseudomorphs after gypsum; contains a trace of
MAENES LEC . e v v et esnsssonsonsnsssssssssssesssasassssnssssess23529,6~2535.5

Magnesite, gray, dense; 25% in laths of anhydrite.........2535.5-2536.7

Clay, gray, magnesitic; 407 in gray anhydrite nodules
At 2537.3-2538.0. .00ttt trrirnrrnsasaseanaanenssnsnsessss2536.7-2539.0

Halite, banded with light-gray and darker gray to

brown layers 0.2-0.5 foot thick; lighter-gray layers

are anhydritic; darker-gray to brown layers are

argillaceous with 2% in gray to brown clay inclusions,

25% in prominent blebs and stringers of gray anhydrite

in the lower 0.1 foot.....iveveeorenennnnnnonnnnnssnsesss2539,0-2567.2

Halite, same as in unit at 2539.,0-2567.2 feet; bands
vary in thickness from 0.1-0,5 foot; gray clay parting
at 2626.2 feet., . ivieirreansrenanes tees et anass2567.2-2628.1

Halite, banded in white and light-gray layers 0.5-0.8

foot thick; consists of alternating bands of

argillaceous and anhydritic halite; argillaceous bands

contain approximately 2% in clay inclusionsS.....cvesee....2628.1-2634.2

Halite, gray to light-brown, argillaceous; 2% in brown

and gray clay inclusions, and a few stringers of gray
ANNYdrite. i viuieieeennenseeeseensssssasssonnscnseansssss20634.2-2638.6

=77~




TABLE 3
(Continued)

LITHOLOGIC DESCRIPTION

Halite, very light-gray, anhydritic; 10% in prominent
irregular masses of gray anhydrite partially altered

to light~red glauberite; contains a few irregular
patches of gray argillaceous halite......ivuvvvivanenns .o

Halite, gray, argillaceous; 157 in gray clay seams and
masses in the upper 0.3 foot, and 1% in gray

inclusions in seams spaced about 0.1 foot apart

through much of the lower interval; 0.1-foot thick
dense gray anhydrite band at 2644.4 feet..........cvvut

Halite, gray, very anhydritic and sparingly
argillaceous; 15% in prominent stringers and masses of
gray anhydrite;contains sparse inclusions of gray and
brown clay from 2638.6-2648.6 feet; halite is
extensively recrystallized, appearing to be bent in a
recumbent fold with nearly horizontal axis..............

Halite, white, anhydritic; 1% in anhydrite stringers
in 0.05-foot seamlets at 2649.4, 2650.4, and 2651.0 feet

Anhydrite, gray, dense, massive; 0.2-foot zone of
layered halite pseudomorphs after gypsum at 2651.9

feet and a 0.1 foot gray clay seam at base; halite
pseudomorphs after gypsum oriented vertically...........

Halite, banded in white, very-light—-gray and medium-
gray in 0.2-0.5-foot-thick layers; darker layers are
argillaceous, containing 2% clay; lighter layers
sparingly anhydritic; bulk of halite grains are
spindle-like and have long axis subhorizontal; rock is
dominantly schistose with patches of equigranular
texture only at long intervals; clay filmlets 0.04

inch or less thick are essentially horizontal to
subhorizontal, the filmlets in the lower sections of
the unit vary in dip between 30° and horizontal.........

Halite, same as in unit from 2652.9-2691.0 feet; some
sections weakly schistose; other sections are
generally equigranular......... ceena e Cener e N
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DEPTH INTERVAL
(IN FEET)

..2638.6-2641.6

. .2641.6-2644.4

..2644.4-2648.6

..2648.6-2651.6

..2651.6-2652.9

..2652.9-2691.0

..2691.0-2752.3
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TABLE 3
(Continued)

DEPTH INTERVAL
LITHOLOGIC DESCRIPTION (IN FEET)

Halite same as in unit 2652.9-2691.0 feet; 3% in gray
clay inclusions; contains anhydrite stringers from
2766.9-2767.3, 2768.8-2769.1 and 2778.9-2779.0 feet....... 2752.3-2779.0

Halite, white; banded with gray argillaceous layers

0.1-0.2 foot thick containing less than 1% gray clay;

much of the halite contains remnants of primary halite

CTYSEAl S, e s evseeovensnoorosessossssaesassnossssssnaossones 2779.0-2783.C

Halite, banded white and gray; contains gray

argillaceous layers 0.1-0.4 foot thick alternating

with white layers containing remnants of primary

halite crystals and sparse stringers of white

anhydrite; gray clay parting at 2783.0 feet...............2783.0-2795.4

Halite, gray, argillaceous; 2% in gray clay inclusions
and a gray clay parting at base........c.vvuuuunn ce e s:2795.4-2796.7

Halite, white, anhydritic; banded with gray

argillaceous layers 0.2-0.4 foot thick; clay in

anhydrite less than 2%; much halite contains remnants

of primary halite crystals...veeeereuesenssnnsensonasenssss2797.7-2804.4

Halite, light-gray, anhydritic and argillaceous; 15%
in gray anhydrite masses in upper 0.4 feet; 4% gray
anhydrite in gray clay below upper 0.4 feet, grading
to less than 1% at base...... C et 2804.4-2807 .6

Halite, white; banded with 0.l-foot layers of gray

argillaceous halite at 0.1-0.3-foot intervals; much of

the white halite contains remmnants of primary halite

CTYSEALlS 4w evtiinneescosossossenseseassssneannansnsnnsesssa2807.6-2813.2

Halite, same as in unit from 2807.6-2813.2 feet...........2813.2-2823.9

Halite, white to transparent with rare seams and blebs

of white anhydrite; much of halite in units between

anhydrite layers contains remnants of primary halite

crystals; very faintly fetid....vevtivinvennnereenneeess..2823,9-2828.5

Halite, gray, anhydritic; multiple seams and stringers
of gray anhydrite make up 40% of unit; gray clay
inclusions in massive anhydrite at base of unit...........2828.5-2828.9

-70-



TABLE 3
(Continued)
DEPTH INTERVAL
LITHOLOGIC DESCRIPTION (IN FEET)

Halite, banded in light-gray and white layers 0.1-0.5
foot thick; 1-2% in inclusions of gray clay in gray
layers; contains a seams and stringers of gray to
white anhydrite; much halite in white layers contains
remnants of primary halite crystals; fetid odor at

2861.0 feetiviierernannns Cheere e N e ee...2828.9-2874.8
Halite, same as in unit 2828.9-2874.8 feet...vvvvvuvee....2874.8-2882.8

Anhydrite, white, dense; contains stringers and masses

with 20% in halite IncluSionS.....eeeesoecnssnossassossnns 2882 .8-2883.0
Halite, light-gray, argillaceous; 2% in stringers of

anhydrite and clay inclusions......cieieiiineiennennenenns 2883.0-2884.3
Halite, same as in unit 2828.9-2874.8 feet....... e 2884 .3-2892.5

Halite, mottled and faintly banded very light and

dark-gray; sparingly anhydritic; contains scattered

recrystallized halite, and some remnants of primary

crystals; 15% narrow seams and stringers of anhydrite

from 2894,4-2895.0 feet........ e ettt 2892.5-2900.5

Anhydrite, white to very light-gray, massive, dense;
40% halite inclusions from 2903.0-2903.3 feet........ 0 ... 2900.5-2903.6

Halite, white to very-light-gray, anhydritic; 50% in
anhydrite/halite seams at 2904.2 feet.......icvvvuuunn «+...2903.6-2904.8

Anhydrite, white to very-light-gray, dense, massive;
20% in halite inclusions in upper 0.3 feet and in
lower 0.3 feet.......... G esbenease e Cheeeieeseaeess..2904.8-2908.1

Halite, white to very-light-gray, sparingly
anhydritic; seamlets of anhydrite at 2908.8-2909.2,
2911.6-2911.7 and 2914.4-2914.5 feet....cvvvunns Cereaaae 2908.1-2914.7

Anhydrite, white to very-light-gray, dense, massive....... 2914.7-2917.1
Halite, white to very-light-gray, sparingly

anhydritic; contains very minute filmlets of white
anhydrite... ..o eeresscennnns et rtteer et ee.+.2917.1-2918.6




TABLE 3
(Continued)

DEPTH INTERVAL
LITHOLOGIC DESCRIPTION (IN FEET)

Anhydrite, white to very-light-gray, dense, massive;
sparingly magnesitic; contains sparse halite
pseudomorphs after gypsum from 2919.6-2920.6 feet......... 2918.6-2928.2

Halite, white to very-light-gray, anhydritic; 507% in
dense gray anhydrite seams at 2929.4-2929.6 and 25%
folded and buckled seams of anhydrite at 2930.2........... 2928.2-2931.6

Anhydrite, white to very-light-gray, massive, very
sparingly magnesitic; contains 2% in halite inclusions
in the lower 0.3 feet......ovvvun. et eesaesse s acr e enae 2931.6-2932.5

Halite, white to very-light-gray, anhydritic; 507 gray
to white anhydrite in 0.05-0.1-foot seams from 2933.1-
2933.4 feet; white halite contains remnants of primary
halite crystals....vevveevinen et et ter et et 2932.5~-2934.0

Anhydrite, gray to white to light-gray, dense, massive
to faintly laminated; contains a trace of magnesite....... 2934.0-2937.9

Anhydrite, gray to white, dense, massive; contains
subhorizontal seamlets of halite and occasional halite
I LS OMS s vt et vt e o st e st enosansesnosesesosononssosenssnns 2937.9-2942.0

Halite, light-gray to white, anhydritic; contains
irregular masses of gray, dense anhydrite; remnants of
primary halite crystals.......vvvuuu... e ree i e 2942.0-2944 .4

Anhydrite, light-gray to white, massive, dense,
halitic; 25% in halite inclusions in upper 0.3 foot;
much of rock gives off bituminous odor....vevvvvervnnnnenn 2944.4-2966.0

Halite, gray, anhydritic; contains thin anhydrite
seams and veins throughout....icieiiiiieiiennnernnreneenen 2966.0-2968.6

Halite, transparent to white; contains recrystallized

masses and many short intervals of white halite

partially consisting of remnants of primary halite

crystals; rare white anhydrite inclusions through much

of the unit, and 257 anhydrite stringers in the lower

0.6 foot concentrated on the borders of cubic halite

CTYStaAls . et iiiiinneiiiiiinniuinsnenearsosssossssesansss2968.6-2973.8
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TABLE 3
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DEPTH INTERVAL
LITHOLOGIC DESCRIPTION (IN FEET)

Anhydrite, light-gray to white, dense, halitic; 10% in

halite inclusions 0.1 foot thick at 2978.6 feet; faint

dark laminae from 2976.8-2980.5 and 2985.4-2985.7

feet; contains a 0.1-foot halite seam at 2979.5 feet;

slight bituminous odor......... Ce s esarsat e e 2973.8-2985.7

Halite, white and light-gray; contains bands rich in
remnants of primary halite crystals and sparse

stringers of white anhydrife..uveeeeeevsooororovosroonenans 2985.7-2989.4

Halite, transparent, recrystallized with gray
anhydrite stringers separating individual grains..........2989.4-2989.7

Anhydrite, gray, densSe.....ivseesrstneesscsnesssssnssessssas 2989.7-2990.0

Halite, white, very sparingly anhydritic; some
sections rich in remnants of primary halite crystals......2990.0-2991.6

Halite, light-gray, anhydritic; contains many
filaments of white anhydrite comprising about 5% of

the rocKk. . vieiriine i ieititeseenesesoennnns Cees et ea s 2991.6-2996.2
Anhydrite, light—gray to white, dense, massSive............ 2996.2-2999.8
Anhydrite, white, massive, demse....... vveveeven. e 2999.8-3003.4

Halite, white to very-light-gray; some primary halite
crystals in anhydrite seams 0.05 and 0.1 foot thick,
both containing minor halite inclusions.......v.eee.n. «...3003.4-3005.7

Anhydrite, light-gray, dense, with irregular dark
bituminous(?) layers....eeeveereeeanans e +e++..3005.7-3006,2

Halite, light-gray and white, containing many remnant
primary crystals; contains minor irregular seams of
gray anhydrite..vveeeeierennnennannes N veees...3006.2-3014.7

Anhydrite, gray to white; contains dark bituminous

filmlets at 0.05-0.2~foot intervals between 3014.7-

3019.6 and 3022.7-3024.7 feet; 0.05-foot-thick halite-

filled fracture appears from 3017.8-3019.4 feet; faint

petroleum 0doY.. . v iiieriiirinnnnnnn e 10 S R 10100 G
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TABLE 3
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DEPTH INTERVAL
LITHOLOGIC DESCRIPTION (IN FEET)

Anhydrite, very~light~gray to white, dense, massive;
essentially featureless; contains a dark-gray
stylolitic parting at 3071.1 feet; bituminous coating..... 3061.3-3088.2

Anhydrite, light-gray, dense, with faint laminations

of light and very-light-gray, gradually becoming more

distinct downward; distinct bituminous odor; some

sections of laminated rock contain dark bituminous

coating below 3103.7 feet...... Gt ettt Ceseeraas ...3088.2-3112.8

Anhydrite, very-light-gray to white; faintly laminated
with a 0.05~-foot layer of halite pseudomorphs after
EYPSUM. v v v evcesss e irea e sataesassetaaerasetesesssess.3112,8-3113,0

Halite, transparent, banded with anhydritic layers

composed of closely packed, nearly vertical halite

pseudomorphs after gypsum 0.1-0.3 foot apart and 0.1

foot thick; massive anhydrite bands and pseudomorph

layers make up 95 percent of rock at 3115.0-3114.7 and

3116.7-3118.0 feet....... feeera e e ...3113.0~-3118.7

Anhydrite, very-light-gray to white, dense, massive,
alternating with layers of halite pseudomorphs after
EYPSUM. v v v v evswn e e aera e et atanreessereeneeanssaane.3118.7-3119.8

Halite, transparent, banded with alternating
anhydritic layers and layers of halite pseudomorphs
after gypsum..........ov0v Cer ettt et 3119.8-3122.1

Halite, transparent; contains anhydritic halite bands

spaced 0,1-0.3 foot apart, and a few dense massive

anhydrite seams; halite-filled fractures at 3134.5,

3137.2, and 3137.7 feet; halite pseudomorphs after

gypSum cCOmmon...... Ceseestetaaesetueseresana ceverensaesas3122,1-3147.9

Anhydrite, very-light-gray to white, dense, massive;
faintly banded with halite inclusions in 0.05-foot
seams in O.l-foot intervals......civveevvenens ceeseseanssa3147.9-3153.5

Halite, transparent, overlying a 0.2-foot very-light-

gray to white anhydrite band with feathery upper and

lower contacts; anhydrite band is buckled into S-

shaped folds.............. e Cheseeseasarsiesssassassssa3153.5-3155,7



TABLE 3
(Continued)
DEPTH INTERVAL
LITHOLOGIC DESCRIPTION (IN FEET)

Halite, transparent to white, banded with 0.1 to 0.2

foot feathery bands of white anhydrite and halite

pseudomorphs after gypsum spaced at 0.1-0.5-foot

intervals; some bands are folded or cut by halite-

filled fracturesS......eeeeeuvevessncnnnean ettt 3155.7-3182.9

Anhydrite, very-light-gray, dense, with dark
bituminous layers 0.2-0.4 inch apart.......cooeiiiveninenns 3182.9-3190.6

Halite, colorless to white; banded with feathery white

anhydritic layers composed of halite pseudomorphs

after gypsum; pseudomorphic crystals are upright to

3205.7 feet, then inverted from 3213.7 to base of

unit; axis of recumbent fold appears to be between

3205.7 and 3213.7 feet..... et e et ee ettt e 3190.6-3227.2

Anhydrite, very-light-gray, dense; laminated with dark
bituminous layers 0.2-0.4 inches apart......c.cveveeencesss 3227.2-3236.2

Halite, colorless to white; banded with feathery white

anhydritic layers composed of halite pseudomorphs

after gypsum; rock is folded; much of the halite is

granular to slightly schistose; much of the banding is

broken and contorted....... N eeea 3236.2-3246.9

Halite, same as in unit 3236.2-3246.9 feet; halite
pseudomorphs after gypsum appear to be inverted...........3246,9-3263.1

Anhydrite, light-gray to white, dense; very faintly

and indistinctly laminated in light and slightly

darker shades of gray; feathery halite pseudomorphs

after gypsum appear to be inverted at top and base of

UNLE . ussnnnenoansoonoosannsceonnonas ceeeae Cete et .3263.1-3273.0

Halite, colorless to white; banded by feathery

anhydritic layers 0.1 foot thick composed of

vertically oriented halite pseudomorphs after gypsum;

much of the halite is schistose with spindle-shaped

crystals; very friable, banding is broken and bent in

"S" and recumbent folds; repetition of beds seems

prevalent throughout. Anhydritic layers in 3282.7-

3284 .7-foot interval alternate with halite layers 0.04

inch and less in thickness; this zone is about 85% @
anhydrite...ioeeeinvnnrensonsanans e e 3273.0-3303.5




TABLE 3
(Continued)

LITHOLOGIC DESCRIPTION

Halite, same as in unit 3273.0-3303.5 feet...... cevaaen

Anhydrite, very-light-gray, dense; faintly banded with
very light shades of gray-white; contains a few faint
bituminous layers dipping 60° between 3326.8 and
3328.5 feet; a stylolitic bituminous layer at 3349.9

feet dips a@bout I15% .. ittt ienernrrnrenneneroasnanonses

Anhydrite, very-light-gray to white, dense, massive,

and featureless....iviiiieenineiniietiiieneannnennan eenn
Anhydrite, same as in unit 3367,2-3427.7 feet....... .eo

Anhydrite, same as in unit 3367.2-3427.7 feet..........

Anhydrite, similar to that in unit 3367.2-3427.7 feet,
but faintly banded with light and slightly darker

shades of gray-white; banding is irregular.........v...

Halite, medium-gray, massive; contains broken
fragments of laminated anhydrite 0.2-0.7 foot thick,

floating in the halite matriX............. et nesanans

Anhydrite, gray, dense, faintly banded in medium to
darker shades of gray; scattered crystals of gray

halite are common; upper and lower contacts dip 30°+...

Halite, gray, anhydritic; anhydrite seams appear at

3532.7 and 3533,2 feetu.eiiireennoseeocecscosannnnnnses

Anhydrite, gray, dense, with irregular banding in

medium and darker shades of gray.......cvveieivenernnns

Halite, medium to dark-gray; contains sparse broken
fragments of gray anhydrite in lower 1.5 feet;

Dl EUMINOUS . v vt e vseoveoonosonsosonosssosesoesnsoansonssss

Anhydrite, gray, dense; faintly banded and sheared;
contains a few elongated inclusions of gray halite as

Ehick 85 0.2 feel.uvririinvneoeessoeoseenseoansanesennons

Halite, light-gray; contains broken fragments of gray

anhydrite at center........... et Ceeee et

DEPTH INTERVAL
(IN FEET)

...3303.5-3310.0

...3310.0-3367.2

...3367.2-3427.7
..+3427.7-3490.0

.+ .3490.0-3499.5

...3499.5-3506.9

...3506.9-3529.1

...3529.1-3532.1

...3532.1-3533.3

...3533.3-3533.7

.+.3533.7-3538.0

...3538.0-3541.1

...3541.1-3541.9



TABLE 3
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DEPTH INTERVAL
LITHOLOGIC DESCRIPTION (IN FEET)

Anhydrite, gray, dense; contains elongated halite

inclusions in upper 0.1 foot.....vveieiinnininnnneeneess..3541,9-3542.3
Halite, same as in unit 3541.1-3541.9 feet........... vee+.3542.3-3545.4
Anhydrite, same as in unit 3541.9-3542.3 feet...... e .3545.4-3546.3

Halite, gray, anhydritic with broken seams and
elongated stringers of gray anhydrite; contains a few
patches of white halite with clear margins........... «e+..3546.3-3551.1

Anhydrite, gray, dense with faint banding in medium

and darker grays; rock contains 25-50% elongated

halite inclusions in the upper 0.5 and lower 0.2 feet;

unit dips 30°...c0iiiiiennn et e e ensieaenesesaeses3551.1-3551.4

Halite, same as in unit 3546.3-3551.1 feet........... ees..3551.4-3552.8

Anhydrite, light-gray, massive, dense, but faintly
laminated with bituminous stringers between 3559.4 and
3562.4 feet; laminae dip about 30°.....ccciiiinnann Ceeene 3552.8-3564.9

Anhydrite, gray; rock is nodular, gray in a matrix of
slightly darker—-gray argillaceous anhydrite ground
MASS . ussnnseonsnnonens C e ecesietaee et taetaessassasesssa3564.9-3566.8

Anhydrite, gray, dense; faintly banded in medium-gray

and slightly darker shades of gray; a 0.l-foot-thick

layer of argillaceous anhydrite at base of unit dips

30-40° it N et ce e 3566.8-3578.2

Halite, medium-gray; contains gray anhydrite bands at
3581.3, 3582.7, 3583.2, 3583.7 and 3585.1 feet............3578.2-3588.2

Anhydrite, gray, dense, with faint bands of medium and
slightly darker shades of gray; bands dip 35-40°;
color becomes darker downward within unit........e........3588.2-3615.2

Anhydrite, medium gray, massive, dense; virtually

featureless; contains a few clusters of euhedral

crystals of unknown minerals at 3618.1-3620.0, 3623.0-

3624.6, 3628.0-3630.5, 3637.5-3638.8, and 3642.9-

3644,5 feet; anhydrite emits bituminous odor when

struck...oveenns et Chees et e 3615.2-3675.0

v



TABLE 3
{(Continued)

LITHOLOGIC DESCRIPTION

Anhydrite, medium-gray, dense, with faint brown
bituminous mottling and irregular banding; emits
bituminous odor when struck; dip at 3710.5 feet is
about 50°% ...ttt e retaeetet e

Anhydrite, medium-gray, dense with some brown
bituminous mottling and irregular brown partings at
3736.2-3739.5, 3744.5-3748.0, and 3770.5-3724.5 feet..

Anhydrite, medium gray, alternately massive and
faintly to irregularly banded with brown bituminous
partings at intervals of 0.05 and 0.1 foot; massive
units are as thick as 4 feet, lighter gray and free of
bituminous odor; banded units are as thick as 3.0
feet; bands dip 35-40°........... Ceeteieaees Cereeanaes

Anhydrite, medium gray, dense; faintly banded in
darker shades of gray, with lighter layers free of
bituminous odor; bituminous partings appear in 3857.0-
3859.0, 3860.5-3861.7, 3867.0-3871.0, and 3874.5-
3918.0-foot intervals......... Ceeeenenas Cehe e

No descriptive data..seeeerrvacrecsonnnssacas e

Anhydrite, medium-light~gray (N6), with grayish-blue
(5PB 3/2) tint, very dense, very finely crystalline;
sinuous grayish-brown (5YR 3/2) calcitic laminations
from 3924.0-3925.0 feet, 0.04 inch thick......ov.. v

Anhydrite, light-gray (N7), with light-olive-gray (5Y
6/1) tint, very dense, very finely crystalline,
massive, with very faint laminations in parts; sinuous
"hairline" laminations dipping 18-20° from 3932.2-
3933.0 feet, with grayish-brown (5YR 3/2), calcitic
filling; one of these bands, 0.05 foot thick, splits
forming a "Y" with a 105° angle between the two
branches at 3930.3 feet, the lower "fork" intersects

the core with an angle of 60°...ciuiieieneivacnoronnsens

Anhydrite, same as unit 3925.4-3933.0 feet; sinuous
grayish-brown (5YR 3/2), calcitic laminations 0.04
inch thick dip 33° at 3938.5-3940.0 feet; very
concentrated, 0.04-0.1 inch apart, with 56° dip from
3941.0-3941.5 feet; some branching at 3942.3 feet, 41°
dip from 3943.0-3943.2 feet, 27° dip from 3942.5-
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DEPTH INTERVAL
(IN FEET)

«.+.3675.0-3736.1

....3736.1-3797.2

«...3797.2-3857.6

....3857.7-3918.0

....3918.0-3924.0

...+3924.,0-3925.4

+++3925.4-3933.0C




TABLE 3
(Continued)
DEPTH INTERVAL
LITHOLOGIC DESCRIPTION (IN FEET)

3944 .7 feet, horizontal from 3944.7-3946.5 feet, 11°
dip from 3944.7-3946.5 feet, 11° dip from 3946.5-
3946.7 feet, 26-40° dip from 3952.0-3961.0 feet, 24°
dip from 3961.0-3962.0 feet, 0-5° dip from 3968.5-
3971.8 feet; faint laminations, some appear to be
branching from 3971.8-3978.8 feet, some with 0-26°
dip; mottled appearance with very-light-gray spots
(N8), 0.08 to 0.6 inch in diameter from 3953.5-3958.5,
3959.9-3961.0 and 3966.2-3966.7 feet; irregular
blotches, olive-gray (5Y 4/1), from 3944.2-3944.4 and
3946.8-3947.7 feet, covering entire half of core in
s o YR 3933.0-3978.8

NO COT .t teeeeoeooennsosesssossssssosssosssssssossasscnsass 3978.8-3981.3

Anhydrite, dark-gray (N3) to grayish-black (N2), with
grayish-blue (5PB 5/2) tint, very dense, very finely
crystalline; some recrystallization with numerous
sinuous bituminous and calcitic laminations which are
micro- and some kink folded, 0.04 inch thick,
generally with 0-39° dip from 3995.0-3996.0 and
4006.4-4009.0 feet, 0-3° dip from 4031.0-4033.0 feet,
37° dip from 4011.8-4015.7 feet, 20-32° dip from
4015.7-4024.0 feet, 21° dip from 4024.0-4031.0 feet;
laminations with predominant kink folding from 3983.5-
3984.0 feet dips, 48-50° from 3988.9-3989.5 feet, 23-
25° from 3998.0-3998.9 feet; recrystallized anhydrite,
light-olive~gray (5Y 6/1) and translucent, appears as
irregular blotches from 3985.7-3985.9, 3983.0-3984.0,
3999.8-4000.0, 4009.0-4009.3, 4010.3-4020.5 and
4010.8=4011.1 feetuiusiivensoeennsnnssessonensansesssssnanas 3981.3-4033.0

Anhydrite, same as unit at 3981.3-4033.0 feet;

numerous sinuous laminations with kink and

microfolding at random intervals throughout; laminae

are calcitic, 0.04 inch thick, generally with 0-45°

dip; some thin, irregular halite veining between

bedding at 4054.0-4055.5 feet.vvuivriivrreetnrearonnonsonns 4033.0-4055.0
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TABLE 3
(Continued)

LITHOLOGIC DESCRIPTION

Halite, translucent to very-light-gray (N8), some
light-gray (N7), finely crystalline; contains medium-~
gray (N5) halite bands 0.3-0.5 foot thick at intervals
of 0.4-0.7 feet; some very-light gray (N8) to white
(N9), highly folded or broken, slightly calcareous,
0.08-0.16-~inch-thick anhydrite stringers, some with
euhedral halite crystals at intervals 4057.0-4058.0,
4060.0-4061.0, 4062.7-4063.0, 4067.5~4069.0, 4072,0~-
4073.0, and 4076.0~4077.0 feet; contact between halite
and anhydrite unit above is wavy and dips 45-50°......

Halite, transparent to translucent with light-gray
(N7) tint, medium crystalline, equigranular; slight
tendency toward a horizontal elongation of crystals in
parts; very-light-gray (N8) to light-gray (N7)
anhydrite stringers appear throughout; these are very
irregular, broken, distorted and twisted; band of
0.08-0.16 thick, light-gray (N7) to light-olive-gray
(5Y 6/1) anhydrite laminae from 4089.7-4089.9 feet,
these are broken but horizontal; halitic, laminated,
light-olive-gray (5Y 6/1) anhydrite band dipping 17°
from 4092.8-4093.0 feet, containing some euhedral
halite crystals up to 0.2 inch across; halite is very
clean, and contains very little anhydrite in 4112.0-
4136.4 fOOl 2ZOME. ..t evinenrsearnannnasossnannnns ceee

Halite, white (N9) to light—gray (N7), translucent,
finely crystalline, with very faint traces of white
(N9) anhydrite blebs; few irregular blebs and
stringers 0.04-0.12 inch thick at 0.6-1.0 foot
intervals of white (N9) anhydrite from 4139.5-4139.6
feet; dispersed zones of halite, 0.1-0.4 foot thick,
medium-light-gray (N6) to medium gray (N7), with
irregular blebs and stringers of white (N9) anhydrite.

Halite, translucent to transparent with light-gray
(N7) tint, some parts medium~light-gray (N6), very

coarsely crystalline, recrystallized.......c.iivvuvnunas

Halite, same as unit 4136.3-4174.1 feet.vuiuieeonnnennn

Anhydrite, medium-~bluish-gray (5B 5/1) to grayish-blue
(5PB 5/2), very finely crystalline, with sinuous,
microfolded, moderate-yellowish-brown (5YR 5/4)
calcitic laminations, dipping horizontal to 16°.......
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DEPTH INTERVAL
(IN FEET)

+...4055.0-4083.0

....4083.0-4136.3

v . 4136.3-4174.1

v 4174,1-4182.0

....4182.0-4182.3

«...4182.3-4184,1



TABLE 3

(Continued)
DEPTH INTERVAL
LITHOLOGIC DESCRIPTION (IN FEET)
NO COT@.vuerenonnsnennnans et eencereencens e e eee..£184.1-4185.0

Anhydrite, olive-gray (5Y 4/1) and dark-gray (N3),

with medium-bluish-gray (5B 5/1) tint, very finely

crystalline; contains numerous sinuous brownish-gray

(5YR 4/1), bituminous and calcitic laminations 0.04—

0.06 inch thick, few dispersed bands, 0.12-0.06 inch

thick, consistently dipping 0-4°, some as much as 13°;

rounded anhydrite fragment at 4215.7 feet, rounded,

1.6 inch long by 2.7 inches wide, same as host rock

without sinuous laminations; outer surface surrounded

by 0.04 inch thick calcitic and bituminous material.......4185.0-4235.0

Anhydrite, predominantly olive-gray (5Y 4/1), some

approaching olive-black (5Y 2/1), some with medium-

bluish-gray (5B 5/1) tint, very finely crystalline,

very dense; predominantly massive; contains rare,

faint, thin horizontal laminationS......eeeevseeeessesss..2235.0-4285.3

Anhydrite, olive-gray (5Y 4/1) to olive-black (5Y

2/1), very finely crystalline, very dense, with many

thin, mostly horizontal, brownish-gray (5YR 4/1)

laminae throughout, but more pronounced starting at

4315.0 feet.ivie i iinestnntinnsnoaroennnannns e eee..4285.3-4332.0

Anhydrite, same as unit 4285.3-4332.0 feet; contains

many closely spaced thin, mostly horizontal (but few

with approximately 5° dip), brownish-gray (5YR 4/1)

laminae throughout; laminae are spaced into slightly

wavy bands 0.2-0.6 inch thick from 4366.0-4370.0 feet.....4332.0-4381.3

Anhydrite, olive-gray (5Y 4/1) and olive-black (5Y

2/1), laminated with brownish-gray (5YR 4/1) tint,

very finely crystalline; contains a mottled, rounded

"fragment" from 4400.4-4400.7 feet; 0.2 inch band of

brownish-gray (5YR 4/1) anhydrite at 4398.6 feet..........4381.3-4432.0




TABLE 3
(Continued)

LITHOLOGIC DESCRIPTION

Anhydrite, olive-gray (5Y 4/1) and olive-black (5Y
2/1), laminated with brownish-gray (5YR 4/1), finely
to very finely crystalline; brownish~gray (5YR 4/1)
laminae are generally calcareous; laminae in 4461.0-
4483.0 foot zone are gemerally thicker, greater than
0.2 inch and less than 0.4 inch thick, above 4461.0
feet, laminae are 0.04~0.2 inch thick; minor oil
seeping out of rock in lower 3 feet; probable open
fractures at 4478.4, 4482.4, and 4482 9 feet, dlpplng

5-15° e e heesre et . e

Anhydrite, same as unit 4432.0-4483.0 feet; bluish-
gray (5Y 4/1), slightly dolomitic; continuous 0.4~0.6
inch thick silt bands at 4484.3 and 4484.4 feet with
18° and 30° intersecting dips; contains recrystallized
anhydrite, translucent with light-bluish-gray (5B 7/1)
tint, 0.3~1.0 foot thick, with sections having a
nodular appearance of 0.4~1.6 inch diameter rounded
brownish-gray (5Y 4/1) "clasts" surrounded by

bituminous laminations, or as homogeneous bands..........

Anhydrite, light-medium-gray (N6) and light-bluish-
gray (5B 7/1), very finely crystalline and laminated
in upper 0.5 foot; recrystallized, dense and nodular
in lower 3.9 feet; pale-red (5R 6/2) outlines around
nodules; contact at base with calcareous silt is

angular and cuts across laminae of siltstone.............

Siltstone, grayish-black (N2), some laminae of light-
olive~-gray (5Y 5/2) seen on outside of core but not
apparent inside; calcareous; oil seep on horizontal
laminae at 4538.,2 feet and on vertical healed fracture
from 4537,.8~4538.2 feet; core mostly very thinly
laminated but 3538.4-3539.8 feet are thicker (0.4~1.6
inch) bands of black (N1) shale; black (N1) shale
bands 0.1-0.4 inch thick also at 4563.7, 4565.1,
4565.6, 4566.0, 4566.5, 4567.6, 4567.9, and 4568.2

feet; laminae dips range from horizontal to 5°; core

parts readily along laminar boundaries....c.ceeeveeacnon,

Siltstone, olive-gray (5Y 4/1) to olive-black (5Y
2/1), calcareous, faintly laminated with grayish-black
(N2) shale; light-olive-gray (5Y 5/2) rounded,
irregular limestone clast at 4586.5 feet, 1.2 inch

wide and 0.8 inch long...cevverennnnenns et seses i

.4582.2-4584,7

DEPTH INTERVAIL
(IN FEET)

.4432.0-4483.0

4483.0-4531.0

4531.0-4535.5

.4535.5-4582.7%




TABLE 3
(Continued)

LITHOLOGIC DESCRIPTION

Limestone, light-olive~-gray (5Y 4/2), and silty
limestone, olive-black (5Y 2/1), at irregular
intervals of 0.2-1.5 feet, very finely crystalline;
numerous wavy grayish-black (N2) shale laminae
throughout, 0.04-0.16 inch thick and calcareous on
parting surfaces; grayish-black (N2) rounded, silty
limestone clasts at 4587.8, 4606.4 and 4609.7 feet,
0.4-1.2 inch diameter, in light-olive-gray (5Y 5/2)
limestone; discontinuous fracture filled with
calcareous silt at 4603.3 feet, with largest
displacement 0.08 inch, dips 53°; numerous medium-—
light-gray (N6) limestone nodules from 4611.4-4611.9
feet, very irregular, less than 0.04-1.0 inch in
diameter, recrystallized.....iiveiiiniieriennnonesanncnns

Limestone, olive-gray (5Y 4/1) to light-olive-gray (5Y
4/2), similar to unit 4584.7-4613.3 feet, very finely
crystalline, some silt; sinuous, brownish-black (5YR
2/1) discontinuous, shaly laminae, 0.04-0.12 inch
thick..vsesseesnann N o

Shale, greenish-black (5GY 2/1), calcareous, dipping 10°

Siltstone, olive-gray (5Y 4/1), in parts grading to
very fine-grained sandstone; contains faint horizontal
shaly, olive-black (5Y 4/1) laminae; finely

crystalline limestone 'nodules" 0.4 inch in diameter,
tend to be elongated horizontally from 4616.3-4617.0

= = et

Limestone, light-olive-gray (5Y 5/2), very finely
crystalline; contains darker olive-gray (5Y 3/2) shaly
wavy and discontinuous, laminae, lying predominantly
horizontally; silty in parts; traces of yellowish-gray
(5Y 7/2) fossil fragments, 0.04-0.2 inch in diameter;
some finely crystalline limestone nodules, 0.4-0.8

inch in diameter............. e ettt

DEPTH INTERVAL
(IN FEET)

. 4584 .7-4613.3

..4613.3-4614.2

..4614.2-4614.3

. 4614,3-4622.8

..4622.8-4633.3

..4633.3-4633.4




TABLE 3
(Continued)

LITHOLOGIC DESCRIPTION

Sandstone, dark-green (5GY 4/1), very fine-grained,
equigranular, slightly friable, slightly calcareous,
predominantly massive, but some grayish-black (N2),
shaly fragments and broken shaly laminae, possibly
bioturbated; 4639.2-4642.2 feet is more massive,
containing fewer shale fragments.............. e

Sandstone, silty; contains faint, horizontal, grayish-
black (N2) laminae 0.04-0.12 inch thick; laminae more
abundant from 4680.0-4680.6 feet....vvvereeinnonrennns

Siltstone, light-olive~-gray (5Y 6/1), well
consolidated, slightly calcareous, homogeneous,
slightly sandy; contains irregular intervals 0.2-2.1
feet thick, of sandstone, same as unit 4633.4-4663.5
feet........ et e i et e ettt -

Sandstone (65%), light-gray (N7) to medium-gray (N5),
very fine-grained, subrounded to rounded, calcareous,
poorly consolidated; contains calcareous, soft, light-
gray (N7), siltstone (35%); trace of silty, very
finely crystalline, olive-gray (5Y 4/1) to olive-black
(5Y 2/1) limestone.......eoueuene e Cerreeeeaes ..

Sandstone (90%), same as unit 4714.9-4727.9 feet;
siltstone (10%), same as unit 4714.9-4727.9 feet;
trace of limestone, same as unit 4714.9-4727.9 feet...

IS
o
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DEPTH INTERVAL
(IN FEET)

«...4633.4-4663.5

«0 . 4663.5-4678.5

... 4678.5-4714.9

ce . 4714,9-4727.9

«...4727.9-4731.9

...... 4731.9 T.D.



4.0 HYDROLOGY

Several drill-stem tests and hydraulic tests were performed in AEC 7
during the month of March 1974. The tests were performed and analyzed by
G.A. Dinwiddie of the U.S. Geological Survey and the summary of results
are reported in a memo from G.A. Dinwiddie to W.S. Twenhofel, July 10,
1974. The hole condition was open-hole to a total depth of 1006' below
land surface.

Drill-stem tests were conducted across the Magenta and Culebra Dolo-
mites and the Rustler-Salado Interface. The test across the Magenta esti-
mates a water level of 486' below land surface (uncorrected) and a yield
of 0.15 gpm. At the Culebra horizon a water level of 610' below land sur-
face (uncorrected) and a yield of 0.15 gpm were determined. The Rustler-
Salado test produced a depth to water of 838' below land surface (uncor-
rected) and a yield of 0.04 gpin.

A slug-test performed over the whole section, (41 to 1066') resulted
in a transmissivity of 0.04 ft/day of the "saturated" section.

In 1979, drill-stem tests were conducted by the USGS in the Salado and
Castile Formations and in the Bell Canyon sands. The tests conducted in
the Bell Canyon sands produced the only pressure response which could be
attributed to a fluid-bearing 2zone. Hydraulic conductivities of 4x10"2

ft/day were estimated (J.W. Mercer, 1983, in preparation).

5.0 REMARKS
The initial drilling by ORNL in 1974 did not reveal the structural
problems later encountered by Sandia in ERDA 6. It appears that the
initial drilling was stopped in an anhydrite bed which was believed to be
the basal unit of the Castile. Deepening revealed a probable repeat.
Further testing of borehole plug properties in AEC 7 will be carried
out by Sandia.
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FIGURE 3

LITHOLOGIC AND GEOPHYSICAL LOGS OF AEC-7
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INTRODUCTION TO APPENDIX A, JUSTIFICATION

Memoranda or documents specifically covering the original justifica-
tion by ORNL for drilling AEC 7 are not available. Deepening the borehole
took place under the borehole plugging program. The test program objec-

tives are contained in the following document:

Christensen, C.L., 1979, Test Plan, Bell Canyon Test, WIPP
Experimental Program, Borehole Plugging: SAND79-0739,
Sandia National Laboratories, Albuquerque, NM 87185,

As this document is already published, the material will not be

reproduced here,

A-1




' APPENDIX B

'DRILLTING AND TESTING PLAN
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INTRODUCTION TO APPENDIX B
DRILLING AND TEST PLAN

There is no drilling and test plan available covering the initial
drilling of AEC 7 by ORNL. AEC 7 was deepened under the borehole plugging
program. The drilling and test plan are not repeated here as they are

contained within the following document.

Christensen, C.L., 1979, Test Plan, Bell Canyon Test, WIPP
Experimental Program, Borehole Plugging: SAND79-0739,
Sandia National Laboratories, Albuquerque, NM 87185,
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INTRODUCTION TO APPENDIX C, HOLE HISTORY

The hole history is a document provided soon after completion of the
borehnle, and it summarizes 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 information may be obtained as necessary through examination of

the original daily time logs.




FENIX & SCISSON, INC.

HOLE HISTORY DATA

ate: July 22, 1980 Data Sheet Revision

ADDITIONAL WORK

»

fOLE No.: AEC #7 W. 0. No.:

. D. No,:

SER: Sandia Lab TYPE HOLE: EXp]OY‘atOY‘y

QCATION: New Mexico

COUNTY:

Lea

AREA: Bell Canyon

,;RFACE COORDINATES: 2034'94‘ FNL’ 2035.26' FEL*

GROUND ELEVATION: *

G ON LOCATION: ] SPUDDED: 2-15-79%%*

Recompleted: 5-6-79

'RCULATING MED!A: Sa]t base mud

v. of COMPRESSORS & SIZE:

BORE HOLE RECORD

CASING RECORD

FROM TO SIZE . D. WT./FT. WALL GRADE CPL'G FROM TO CU. FT. CMT.
Q' 40' | 17-1/2" 12.715" 48+ H-40 0' 40'

40' | 1016' | 12-1/4" 8.017" 28# H-40 0’ 1016’

016' | 4734'| 7-7/8"

;TaL DEPTH: 4734 MANDREL DEPTH PLUGS:
INK:

56GING DATA:  Page 19 SURVEYS PAGE: CORING PAGE: 19
JTTOM HOLE COORDINATES: 3 REFERENCE:
NON-OPc RATIONAL TIME OPERATIONAL DELAY TiME WORKNG TIME
.ie Rigup & down _____ days |Equipment Repair ____days | Driliing T-me _ doys
cured . days |Cavng days | Trip Time o days
i & Run Mandrel __ days |Last Cire. . doys | Single Shot Survey T me . days
4ging _____ days [Fishing _____ days __ days
fumy ______days |W.0. Eguipment __ days Total . days
ising __ days days | Totel Suspended Time . days
ment ___ days —__ days | Non-Operational Time  days
—— days _ days | Working Time  days
OTAL . _.days |TOTAL doys | TOTAL ELAPSED TIME _ days
EmaRKS: * | gcation of brass monument: 2038.97' FNL, 2037.26' FEL, Sec. 31, T21S, R32E.
Elevation: 3655.54"'.
**  QOriginally drilled by Union Carbide in 1974. |
Rig No. Name Type

Depths shown are from kelly bushing 14 Verna Drilling Co. 49.004d0y
elevations 12.2' above ground level elevation.] (Time to clean out and recomplete e days

on 9-6-79.)

WDS :sjw




-

FENIX & SCISSON, INC.

P. Q. BOX 18408
LAS VEGAS, NEVADA 89114

702/734-3481

AooRress RepLy to: ADM-4192
May 14, 1980

Mr. R. D. Statler
Department 1133

Sandia Laboratories

P. 0. Box 5880
Albuquerque, NM 87115

CARLSBAD HOLE HISTORIES

Enclosed is the original hole history on the recompletion of AEC #7 for your
distribution.

%

J. A. CROSS, MANAGER
LAS VEGAS BRANCH

WDS :sjw
Enclosure
Copies: F&S/Carlsbad, w/encl. (2)

W. D. Sutherland, F&S/LVO, w/encl.
Central Files/Mercury, w/encl.

S




FENIX & SCISSON, INC.

HOLE HISTORY DATA ADDITIONAL WORK
a7, May 14, 1980 3
iOLE No.: AEC #7 W. 0, No.: —F.D. No.: )
ER: Sandia Lab TYPEHOLE:  Exploratory
DCATION: Naw Mexico COUNTY: Lea AREA* Bel1]l Canyon ‘
JRFACE COORDINATES:  2034.94' FNL, 2035.26' FEL* GROUND ELEVATION:  *
‘G ON LOCATION: I SPUDDED: 2_15-79%* Recompiéted: 5-6-79
“RCULATING MEDIA: Salt base mud
‘o, of COMPRESSORS & SIZE:
BORE HOLE RECORD CASING RECORD
FROM T0 SIZE 1. D. WY./FT. WALL GRADE CPL'G F ROM ‘TO CU. FT. CMT.
0' 40" | 17-172" | 12.715" 484 H-40 0" 40"
~40' | 1016 12-1/4" 8.017" 284 H-40 0' 1016
i016' | 4734 7-7/8"
JTAL DEPTH: 4734 [MAND&EL DEPTH PLUGS:
INK:
JGGING DATA: Page 19 TSURVEYS PAGE: EOR:NG PAGE: ]9
JYTOM HOLE COORDINATES: w REFERENCE:
NON-OPLRATIONAL TIME OPERATIONAL DELAY TIME WORK'NG TIME
.ve Rig up & down o doys |Equipment Repair __ days | Drilling T'me . days
ered o days [Cav'ng e days | Teip Time . days
:71 & Run Mcndr_‘al — . days fLost Circ. ——_ doys | Single Shot Suevey T me o days !
5909 [ d:ys Fishing . days _____ days
‘vey . days |w.0. Equipment . days | Total . days
sang . doys —— days | Totul Suspended Time o doys
sment o days ___  days Non-Operational Time . days ‘
ey days S —— days | Operational Delay Time — days
e days . days Working Time __ days
DTAL e days |TOTAL — doys | TOTAL ELAPSED TIME e daoys
imaRKS:  * Location of brass monument: 2038.97' FNL, 2037.26' FEL, Sec. 31, T21S, R32E.
Elevation: 3655.54'. :
** Originally drilled by Union Carbide in 1974.
Rig No. Name Type
Depths shown are from kelly bushing 14 Verna Drilling Co. 49.00 4oys
elevations 12.2' above permanent datum (Time to clean out and recomplete  ___ days
of 3667.74". on 9-6-79.) o doys
. o days
o days
C-4 e days




2-15-79

2-16-79

3-19-79
3-20-79

3-21-79

3-22-79

AEC #7
HOLE HISTORY

Depths reported.are from Kelly bushing elevation (KB) 12.2'
above ground level elevation (GL) unless otherwise noted.

Ran USGS fluid probe, water level at 626' (GL). Filled hole
with brine water (42 barrels).

Fluid level at 160' (GL), lost fluid at an average rate of B8'
per hour. Cut off existing casinghead and welded a Gulfco
10" series 900, 3000# casinghead on the 8-5/8" 0.D. casing.
Top of casinghead 1" below GL.

Moved in Verna Drilling Company's rig #14 and rigged up.

Made up drilling string consisting of 7-7/8" rock bit, 20
6-1/4" drill collars and 4-1/2" drill pipe. Ran in hole and
tagged fish at 991'. Circulated and conditioned hole with
brine. Made trip with a 7.5" 0.D. impression block and tagged
fish with 4000# weight, fish appeared to be centered inside
the 8-5/8" 0.D. casing. Made up 7-1/2" 0.D. overshot with 6"
Bowen jars and 5-3/4" bumper sub. Ran in hole and worked over
fish. Made several attempts to unseat packer, no movement
indicated. Pulled out of hole, no recovery. Made up 7-3/4"
0.D. x 6-1/2" I.D. milling tool, overall length of tool was
13.15'., Milled over fish and pulled out of hole. Made trip
with the overshot and jarred on fish.

Recovered 1.37' of 2-3/8" 0.D. tubing. Made 2 trips with the
milling tool and overshot. Jarred on fish each time and started
out of hole.

Recovered TIW packer, slips and part of rubber element had been
milled away. Ran 7-1/2" 0.D. magnet in the hole to 1003' and
circulated hole, recovered 3 pieces of a perforating gun and
piece of packer stip. Ran Baker 498 retrievable packer in the
hole on 4-1/2" drill pipe and set at 816'. Filled annulus with
water. Filled drill pipe with water and broke down perforations
from 924' to 934' and 884' to 894' with water at a rate of 3
barrels per minute with 350 psi. Displaced drill pipe with 12
barrels of fresh water. Pressured up on annulus to 500 psi.
Squeezed perforations using Dowell with 50 (59ft3) sacks of

class H cement with 2% friction reducing additive and 2%

fluid loss additive followed by 100 sacks (105 ft3) of class H
cement and 2% calcium chloride. No pressure build up while
pumping cement. Displaced cement in stages gradually building up
pressure and letting pressure stabilize after pumping ceased.
Pumped in 3100 sacks (105 ft3) of class H with 2% calcium chloride.
Displaced cement in stages to a final pressure of 350 psi. Re-
leased pressure.




AEC #7
HOLE HISTORY
PAGE 2

3-23-79

3-24-79

3-25-79

3-26~79

3-27-79

3-28-79

3-29-79

Reversed out drill pipe with brine. Released packer and
pulled out of hole. Waited on cement from 0215 to 2230
hours. Ran 7-7/8" bit in the hole and tagged cement at
849',

Drilled out cement from 849' to 973' and cleaned out to
1002'. Pulled drill pipe leaving 1 stand in the hole.
Closed blow out preventer rams around drill pipe and
pressured up to 1700 psi for 15 minutes. Picked up 7-5/8"
wash over pipe with 7-3/4" 0.D. x 3-1/2" I.D. milling
shoe on bottom. Ran in hole and tagged Hallibruton SV EZ
drill packer at 1002.20' and milled to 1002.84'. Pulled
out of hole and ran 7-3/8" 0.D. overshot. Tagged fish at
1002' and worked to 1002.60'. Jarred on fish and Towered
to 1005' without taking weight. Pulled out of hole, no
recovery. Made trip with overshot to fish at 1111.03',
no recovery.

Ran wash over pipe and shoe in the hole and pushed fish

to 1579.5' and milled to 1580'. Laid down wash pipe,
recovered 3 packer element rubbers and 8.5" of fishing neck.
Made trip with overshot, no recovery. Ran 6-3/4" bit in the
hole to a ledge at 1580' and fish at 1589', pushed fish

to 2949'.

Pushed fish to 3812'. Started drilling on fish. Mixed salt
base mud at 3871'. Drilled on fish to 3919'. Pulled out

of hole and ran Birdwell gamma and caliper tool in the hole
to 2155', tool hung up at 2040' and 2056' both going in and
coming out of the hole. Ran 6-3/4" bit in the hole, cleaned
out bridge at 2039' and worked to 3919'. Mixed mud and
conditioned mud.

Continued conditioning hole and working bit from 3919' to
3800', pipe hanging up at 3860'. Pulled out of hole.

Ran Birdwell caliper and inclinometer logs. Ran 7-7/8"

bit in the hole to tight place at 3830' and reamed to 3979°'.
Pulled up to 3480' and reamed to 3919' several times.
Circulated and conditioned mud.

Reduced mud viscoesity and conditioned mud. Pulled bit into
casing and bit dragged from 1730' to 1850'. Worked thru
tight place until hole was clear. Waited on hole for 2
hours and ran bit to 3919'. Pulled out of hole and bit
dragged slightly from 1700' to 1850'. Ran junk basket in
the hole and milled on junk.

Changed out preventer rams and ran 2-3/8" 0.D., 4.70#, EUE,
N-80 tubing in the hole to 3018.86' to blow fluid out of
the hole. Pumped 50,000 ft3 of nitrogen down the annulus

at 1050 psi, broke back to 950 psi at 1250 cubic feet per
minute (cfm). Pumped 277,000 ft3 down the tubing at 1250
cfm at start and increased to 2000 cfm. Shut in €for 2 hours
waiting on nitrogen and pumped 160,000 ft3 down the tubing

C-6



AEC #7

HOLE HISTORY
PAGE 3

3-29-79 (Con't.)

3-30-79

3-31-79

4-1-79

4-2-79

4-3-79

4-4-79

4-5-79

at 1250 cfm and increased to 2000 cfm at 1500 psi.
Released pressure on tubing and casing.

Ran USGS fluid probe, fluid level at 2016'. Ran 1"

0.D. coil tubing inside the 2-3/8" 0.D. tubing to 2500'.
Established a pumping rate and pressure and blew fluid
out of the hole to 2500', 2775' and 3000'. Pulled 1"
0.D. tubing and released pressure on hole. Rigged up
Dresser Atlas.

Ran fluid probe, fluid level at 2862'. Pulled 2-3/8" 0.D.
tubing. Pressure tested 20 joints of the tubing. Ran
tubing back in the hole to 3021'. Ran Dresser Atlas fluid
probe. fluid level at 2826'. Pulled out of hole. Made

up Lynes inflatable packer with 139.58' of 2-3/8" 0.D.
tubing on bottom, one pup joint perforated. Ran in the
hole with two 1/4" plastic air lines taped to the outside
of the 2-3/8" 0.D. tubing and connected to the packer.

Set packer at 976.59'.

Permeability test could not performed. Released pressure
on packer and tested hole. Lowered packer to 2521.91'
along with air lines and set packer. Monitored down hole
pressure and tested formation.

Reset packer at 2097' and tested formation. Reset packer
at 1982' and tested formation. Released pressure and laid
packer. Ran tubing back in the hole. Ran Dresser Atlas
fluid probe, fluid level at 2695'. Laid down tubing.

Changed out preventer rams for 4-1/2" drill pipe. Ran in
hole with a Reed junk basket on top of a Globe basket.
Washed 3' to bottom and worked over junk, Globe basket was
full of small pieces of iron, 2-1/4" x 1' angle iron and

a 1-1/4" x 12" bolt and nut. Ran baskets back in hole with
a stabilizer on top of the drill collars.

Made 2 trips with baskets and recovered small pieces of
iron and part of core cut by the Globe basket. Made trip
with a 7-7/8" bit and a Reed junk basket and worked bit.
Ran in hole with a Reed junk basket on top of a reverse
basket.

Washed over junk and pulled out of hole. Made trip with

a magnet and Reed junk basket, no recovery with magnet and
small pieces of iron in the Reed basket. Made up 7-13/1¢"
Dowco diamond core bit and barrel, measured in hole. Cut
core #1 from 3926' to 3932', recovered 7.6'.




AEC #7
HOLE HISTORY
PAGE 4

4-6-79 Cut core #2 from 3932' to 3960'.

4-7-79 Completed core #2 from 3960' to 3982', recovered 45.95'.
Washed and reamed from 3926' to 3983'. Cut core #3
from 3983' to 3992'.

4-8-79 Completed core #3 from 3992' to 4033', recovered 51.70'.
Started cutting core #4.

4-9-79 Completed core #4 from 4033' to 4083', recovered 50.20'.
Cut core #5 from 4083' to 4135°'.

4-10-79 Recovered 53.40' on core #5. Cut core #6 from 4135' to
4185', recovered 49.15'. Reamed tight place 30' off
bottom and started cutting core #7.

4-11-79 Completed core #7 from 4185' to 4235', recovered 50.02'.
Worked pipe thru tight area.

4-12-79 Cut core #8 from 4235' to 4285'.
4-13-79 Recovered 50.35' on core #8. Started cutting core #9.

4-14-79 Completed cutting core #9 from 4285' to 4331', recovered
46.60'. Ran in hole and bit stopped at 3890', reamed
to 3960' and pulled bit.

4-15-79 Made trip with 7-7/8" bit and reamers and reamed tight hole,
circulated hole clean.

4-16-79 Made up 7-13/16" coring assembly and started cutting core
#10.

4-17-79 Completed cutting core #10 from 4331' to 4381', recovered
49.30'. Changed out bottom stabilizer on the core barrel,
installed Grant stabilizers on top of #2 drill collar and
#6 drill collar. Measured in hole and corrected depth
to 4382.88'. Started cutting core #11. Hydrogen sulfide
started showing up in the hole from 4389' to 4396' to a
maximum of 40 ppm.

4-18-79 Completed cutting core #11 from 4383' to 4432'. Hydrogen
sulfide varied from O ppm at 4426' to 42 ppm at 4432'.
Mixed Ironite sponge and conditioned mud. Started out
of hole.

4-19-79 Recovered 49.70' on core #11. Cut core #12 from 4432' to
4482'. Hydrogen sulfide varied from 0 to 5 ppm maximum.
Started out of hole.

4-20-79 Recovered 50.10' on core #12. Cut core #13 from 4482' to
4522'. Hole making a small amount of hydrogen sulfide.
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4-21-79

4-22-79

4-23-79

4-24~79

4-25-79

4-26-79

4-27-79

4-28-79

4-29-79

4-30-79

5-1-79

5-2-79

5-3-79

Completed core #13 from 4522' to 4532', recovered 50.10'.
Started cutting core #14. Hole making a small amount of
hydrogen sulfide. Mixed Ironite sponge each tour.

Completed core #14 from 4532' to 4583.65', recovered 51.01'.
Measured out of hole and corrected depth to 4583.65'.

Made trip with 7-7/8" bit and reamer, reamed hole from

4483' to 4583'.

Made up Lynes test tool and ran in hole., Set center of
packer at 4531.58'. Opened tool at 0730 hours for drill

stem test #1.

Completed test at 0645 hours. Made up 7-13/16" core bit
and washed to bottom. Cut core #15 from 4583' to 4592°'.

Completed core #15 from 4592' to 4614', recovered 31.1'.
Reamed hole from 4580' to 4614' and cut core #16 from
4614' to 4618'.

Completed core #16 from 4618' to 4664', recovered 50.25'.
Cut core #17 from 4664' to 4714'.

Recovered 51.40' on core #17. Made trip with 7-7/8" bit
and reamed to bottom. Ran Birdwell logs. Made up Lynes
test tool and set packer at 4609' to test interval from
4609' to 4714'. Opened tool at 2215 hours for drill stem
test #2.

Completed test #2 at 1015 hours. Attempted to run Birdweli caliper
log. Ran test tool in the hole to test interval from 4495

to 4714'. Opened tool at 2300 hours for drill stem test

#3.

Complieted test at 1200 hours, Laid down test tool and ran
7-7/8" bit in the hole. Drilled 7-7/8" hole from 4714'
to 4734'. Conditioned mud.

Pulled bit and ran Dresser Atlas logs. Ran Sperry-Sun gyroscopic
survey.

Completed logging and surveying. Conditioned mud and laid
down drill pipe. Changed out preventer rams to 2-3/8“.

Repaired casing and rig. Made trip with 2-3/8" 0.D. tubing
and measured out of hole. Made up S3 bottom packer.

Ran packer in the hole on 2-3/8" 0.D. tubing and set at 4520'.
Pulled tubing and ran top packer in the hole. Ran 1" coil
tubing inside the 2-3/8" to 4400' and started evacuating the
hole using Nowsco with nitrogen. Recovered 183.79 barrels

of fluid using 132,000 ft3 of nitrogen.
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5-4-79 Continued blowing hole with nitrogen. Ran Dresser Atlas
tog, fluid at 2342' and at 2367' in 15 minutes. Continued
blowing hole. Pulled 1" tubing. Log top of fluid at
4434', Recovered a total of 272.46 barrels of fluid with
a total of 450,000 ft3 of nitrogen.

5-5-79 Released pressure on casing. Released packer. Log top of
fluid at 3452'. Ran 1" tubing back in the hole and blew
hole with nitrogen. Pulled 1" and 2-3/8" 0.D. tubing and
top packer. Ran Dresser Atlas log. Ran Lynes packer back
in the hole and set at 3377'. Blew fluid out of the hole
with nitrogen. Total nitrogen used 652,000 ft3.

5-6-79 Continued blowing hole. Laid down tubing and packer. Log
top of fluid at 3546'. Rigged down government equipment
and released rig at 2400 hours. Total fluid recovered
279.46 barrels. Total nitrogen used 750,000 ft3. Phase
1 completed 5-6-79.

5-8-79 Installed a blind flange on the 13-3/8" casinghead with a
‘ 2" discharge line to pit on north side and a pressure
gage on the south side.

5-10-79 Pecos Valley Construction Company erected fence around mud
and reserve pits.

5-17-79 Moved in Mack Chase rig #19 and rigged up. Picked up 2-3/8"
0.D., 4.70# Hydril CS tubing. Ran Dresser Atlas logs,
fluid level at 2793', could not get below 4472'. Worked
days only.

5-18-79 Measured 2-3/8" 0.D. tubing. Ran Dresser Atlas logs, found
bottom at 4472'. Fluid level was 2712' at 1400 hours and
2709' at 1500 hours.

5-19-79 Ran Lynes packer in the hole on 2-3/8" 0.D. tubing and set
top of packer element at 4347.85'., Started swabbing
tubing for water test #1.

5-21-79 Rig secured from 1830 hours on 5-19-79 to 0800 hours on
5-21-79. Completed test #1. Reset top of packer element

at 3352.95°'.

5-22-79 Pulled out of hole packer rubber ruptured. Made up 5-5/8"
Lynes production injection packer (PIP) and ran in hole on
2-3/8" 0.D. tubing, set packer at 3460.97'. PReleased tubing
from packer and pulled up 1.5'. Started swabbing tubing for
water test #2. Secured rig at 1730 hours.

5-23-79 Rig secured to 0830 hours. Continued testing to 1448 hours.
Pulled out of hole and found tubing had backed off at seating
nipple of packer. Ran Artesia Chemical Company's downhole Gii
video survey to 2981' (GL).
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5-24-79

9-25-79

5-29-79

5-30-79

5-31-79

6-3-79

6-4-79

6-5-79

6-6-79

Attempted to run Dresser Atlas temperature log, tool
failed. Made up 4-9/16" 0.D. x 3-1/2 " I.D. overshot
with 2-3/8" left hand release grapple. Ran in hole on
2-3/8" 0.D. tubing to seating nipple at 3454.72'.

Worked over fish and deflated packer, pulled out of

hole and recovered fish. Dressed packer and ran in hole.
Set top of packer element at 3025.50'. Released tubing
from packer and pulled out of hole.

Made second run with the video camera to observe hole
conditions and monitor fluid rise.

Rig secured from 5-25-79 to 5-29-79. Ran tubing in the

hole and latched onto packer. Deflated packer and pulled
out of hole. Made up Lynes inflatable packer with a

5-3/8" 0.D. x 136" long element. Ran in hole and set top

of element at 3830'. Released tubing from packer and pulled
up 2', started swabbing at 1445 hours for test #3.

Completed test at 1600 hours. Latched onto packer and
deflated. Pulled out of hole.

Made up Lynes PIP packer with a 6-5/8" 0.D. x 58" element.
Ran in hole on 2-3/8" 0.D. tubing and set top of element
at 2790'. Released tubing from packer and monitored fluid
Jevel with USGS neutron log. '

Ran USGS neutron log. Made up Lynes double straddle packer
assembly spaced 89.86' apart.

Ran packer assembly in the hole on 2-3/8" 0.D. tubing with
19-1/4" plastic tubing lines strapped to the outside of
the 2-3/8". Set top of top packer at 2189.96' (GL) and
inflated packers with nitrogen.

Deflated all 4 packers and pulied out of hole to check leaks
in the plastic tubing. Ran back in hole and set top of top

packer at 2129.96' (GL). Inflated packers and monitored test.

Deflated packers and reset top of top packer at 1717.80' (GL).
Inflated packers and monitored test.

Reset top of top packer at 504.24' (GL) inside the §-5/8"
0.D. casing and ran comparison test.

Deflated packers and pulled out of hole. Made up Lynes
disconnect coupling on 2-3/8" 0.D. tubing and ran in hole.
Did not find packer set at 2790', found packer at 2807.29'
and would move down the hole with 1000# to 2000# weight

on packer. USGS monitored fluid levels. Attempted to latch
onto packer and worked to 2910.01'. Pulled out of hole.
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6-7-79

6-8-79

6-9-79

€-11-79

6-12-79

6-13-79

6-14-79

6-19-79
6-20-79
6-21-79

6-22-79

Made up Lynes disconnect coupling with a 6-5/8" 0.D. belled

skirt on 2-3/8" 0.D. tubing. Ran in hole, pushed packer to

2069' and latched onto packer. Packer hung up at 2910' where

it was deflated. Laid down packer, element damaged. Ran

Dresser Atlas logs, could not get below 4461'. N

Made up 7" 0.D. Lynes inflatable straddie test tool with 99.40'
spacing between packers. Ran in hole on 2-3/8" 0.D. tubing

and set packers to straddle zone from 4297.83' to 4397.23'.
Attempted to swab water out of the tubing used to set the packers
but could not get helow 1600'. ‘

Rigged up Nowsco and ran 1" coil tubing inside the 2-3/8" tubing,
blew fluid out of the 2-3/8" tubing with nitrogen. Opened tool
at 1300 hours and tested lower zone to 1800 hours. Dropped
sinker bar and opened ports to test intermediate zone. Completed
test at 1830 hours. Laid down test tool.

Rig secured from 6-9-79 to 6-11-79. Ran Lynes straddle test
tool in the hole and set packers to straddle zone from 3900.45'
to 4009.85'. Opened tocl at 1730 hours to monitor and test

lower zone.

Opened tool at 1115 hours to test intermediate zone, completed
test at 1345 hours. Reset packers to test zone from 3490.61'
to 3600.07'. Opened tool at 1620 hours and monitored test.

Completed test at 1400 hours. Pulled test tool out of the hole.
Ran 2-3/8" 0.D. tubing in the hole to 2960.28' with a seating
nipple above a 4' slotted pup joint.

Swabbed tubing for water test. Pulled out of hole and made up
Lynes straddle packer test tool. Ran in hole and set packers
from 2893.07' to 3042.47'. Opened tool at 1800 hours and
monitored test.

Completed test at 1500 hours. Pulled out of hole and secured
rig. '

Rig secured from 6-15-79 to 6-18-79. Made up 7" 0.D.. x 136"
Lynes inflatable bridge plug and set at 4300.03'. Released
tubing from packer and started test at 1215 hours.

Continued test and monitored with USGS Tlogging truck.
Continued test to 1500 hours and . puiled out of hole.

Made up Lynes straddie packer test tcol and set packers from
3460.55"' to 3610.01'. Opened tool at 1245 hours and tested

zone to 1800 hours. Opened tool to test zone below bottom
packer.

Completed test at 1015 hours. Pulled out of hole. Dressed Lynes Gii
tool and ran in hole to test zone from 2890' to 3039'. Started

test at 1600 hours.
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6-23-79
6-24-79

6-25-79

6-26-79
6-27-79

6-28-79
6-29-79

6-30-79

7-1-79
7-2-79

Completed test at 1300 hours. Laid down packers.
Rig secured.

Made up straddle test tool and ran in hole, set packers from
4150' to 4190'. Started test and 1215 hours and stopped at
1415 hours. Test was a misrun.

Made up test tool and attempted to set packers from 4160' to
4200', top packer element ruptured. Pulled out of hole and
ran Lynes retrievable bridge plug, set at 1174'. " Laid down
tubing and rigged up USGS to monitor hole.

Monitored hole to 0800 hours. Ran retrieving tool in the hole
and recovered bridge plug. Made up test tool and set packers
from 4050' to 4200'. Started test at 1315 hours to test beiow
and between packers.

Continued test.

Continued test to 0830 hours. Dressed tool and set packers “rom
2290' to 2330'. Started test at 1600 hours.

Completed test at 0815 hours. Respaced packers and reset from
2890' to 3040'. Started drill stem test #8 test at 1340 hours of
zones below and between packers.

Rig secured.

Completed test at 0830 hours. Laid down packers Ran retrieving
tool in the hole to recover bridge plug at 4300'. Tagged 6'
of fill on top of the retrieving neck at 4295.53'.

Circulated fill from bridge plug. Pulled out of hole, no
recovery. Welded a 7" skirt on the overshot and ran in hole.
Pushed bridge plug to 4424', washed and pushed plug to 4695'.

Rig secured.

Circulated hole with water and recovered bridge plug at 4695°'.
Started rigging down.

Rigged down blow out preventer and laid down tubing. Released
rig at 1530 hours.

Hole suspended from 7-6-79 to 8-6-79. Moved in Mack Chase rig
#19 and rigged up. Shut in pressure was 134 psi. Hole flowed
a 2" stream of brine water for 5 minutes after opening. Ran
6-1/8" bit in the hole on 2-3/8" 0.D. tubing. Cleaned out
bridge at 4156' and ran to 4674' (GL).
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8-7-79

8-8-79

8-9-79

8-10-79

8-25-79

8-26-79
8-27-79

8-28-79

8-29-79

8-30-79

8-31-79

Pulled out of hole. Made up Lynes instrument package onto
6-1/2" 0.D. production injection packer and started in hole
on 2-3/8" 0.D. tubing. Packer came loose from disconnect
coupling and fell in hole. Changed out coupling and ran in
hole to fish at 4634'. Unable to latch onto packer. Pulled
out of hole and worked thru tight hole at 1500'. Made up a
7" 0.D. skirt on the disconnect coupling and ran in hole.
Worked thru tight spot at 1500' and latched onto fish.
Pulled out of hole, no recovery.

Made trip with a 6-5/8" 0.D. skirt on the disconnect coupling,
no recovery. Made trip with a Bowen overshot with a 2-3/8"
0.D. grapple, no recovery.

Ran overshot back in the hole and latched onto fish at 4615'
(GL), bottom of fish at 4660' (GL), total depth of hole at
4674' (GL). Jarred on fish and recovered packer and instrument
package.

Laid down tubing. Installed a blind flange on the casinghead
and released rig. Fluid level at 120' (GL).

Moved in Mack Chase rig #6.

Rig secured.

Rigged up. Ran 7-7/8" bit in the hole on 2-7/8" 0.D. tubing
to bridge at 1460'. Washed and reamed from 1460' to 1700',
hole clean from 1700' to 3700', washed and reamed from 3700'
to 4101'. Circulated with brine water.

Washed and reamed from 4101' to 4400' and from 4600' to 4734°'.
Circulated hole clean and displaced hole with 260 barrels of
10# brine. Laid down tubing. Attempted to run Dresser Atlas
caliper log, could not get below 4183',

Made up S3 instrument package and Lynes 6-1/2" 0.D. production-
injection packer and ran in hole on 2-3/8" 0.D. Hydril tubing,
could not get below 4184' (GL). Pulled ocut of hole.

Added 40.35' of 5-1/2" 0.D. casing to bottom of $3 instrument
package with a centralizer 5' from bottom end of casing, another
25' from the bottom and a third on the S3 package. Ran
instrument and Lynes packer in the hole on 2-3/8" 0.D. tubing,
set packer at 4492'. Released tubing and pulled out of hole.
Rigged up Sandia geophone and ran in hole on the tubing, could
not get below 4184' (GL). Started water test.

Continued testing.
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9-4-79

9-6-79
9-7-79
9-8-79

9-9-79
9-10-79

9-11-79

9-12-79

9-13-79
9-14-79

9-18-79

9-19-79
9-20-79

9-21-79
9-22-79
9-23-79
9-24-79

Rig secured from 8-31-79 to 9-4-79. Continued testing to
1200 hours. Recovered geophone. Picked up 42.60' of
5-1/2" 0.D., 15.50# casing with 3 centralizers spaced on
the outside. Ran in hole on 2-3/8" 0.D. tubing with the
casing used to centralize the retrieving tool. Worked thru
bridge at 4272' and did not tag packer at 4492'.

Lowered tool to 4652' and latched onto packer, recovered packer
and instrument. Ran 2-3/8" 0.D. tubing in the hole with
plastic hose taped to the outside for a gas monitor.

Lowered tubing to 1023'.

Lowered tubing to 4413' and swabbed. Pulled out of hole.

Made up packer and S3 instrument package. Ran in hole to
4491' and set packer.

Rig secured.

Swabbed tubing. Checked packer top at 4485' and pulled
tubing.

Made up packer and ran in hole, set top at 4446'. Tested
zone from 4450' to 4491'.

Continued testing to 1000 hours. Pulled out of hole and laid
down packer. Made up retrieving tool with a perforated joint
of 2-3/8" tubing above the tool. Ran in hole and latched cnto
packer at 4491'. Swabbed tubing.

Pulled out of hole and laid down packer and instruments.

Rigged up McCullough dump bailer and loaded with 188# of sand.
Lowered in hole and found bottom at 4720'. Pulled out of hole.

Rig secured from 9-14-79 to 9-18-79. Ran packer and S3 instru-
ment package in the hole and set at 4502°'.

Pulled out of hole, packer failed.

Ran Lynes inflatable packer and instruments in the hole to

4300'. Released from packer and ran second packer in the f
hole to test zone from 4254' to 4300'. Started test.

Completed test. Recovered top packer.

Recovered packer set at 4300'.

Rig secured.

Made up Lynes packer and S3 instrument package. Set packer
at 4502'.
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9-25-79

9-26-79

9-28-79
10-6-79
10-7-79
10-8-79

10-9-79

10-10-79

10-11-79

10-12-79

10-13-79

10-14-79
10-15-79
10-16-79
10-17-79
10-18-79

10-19-79

Ran McCullough dump bailer and dumped sand on top of the
packer.

Dowell mixed grout and placed grout on top of the sand
plug with a dump bailer. Released rig at 1400 hours.

Ran USGS fluid probe, fluid level at 455' (GL).

Moved in Mack Chase rig #19 and rigged up.

Rig secured.

Ran 6-5/8" 0.D. Lynes injection packerand Sandia instrument
package in the hole on 2-3/8" 0.D. tubing. Tagged cement
plug at 4489', picked up to 4488' and set packer. Swabbed
tubing dry and knocked out plug in the packer.

Ran Lynes continuous wire Tine recorder probe inside the
tubing, tagged fluid at 3126' and monitored test.

Continued testing.

Completed testing and pulled probe. Attempted to release
packer, ran McCullough perforating gun and perforated packer
element. Laid down same.

Ran 2-3/8" 0.D. tubing in the hole to 4486' and swabbed tubing.
Laid down same.

Ran Lynes straddle packers in the hole and tested zone between
4476' and 4489'.

Rig secured. Tool in closed position.
Continued testing.

Contined testing.

Completed test. Pulled tubing.

Ran tubing in the hole and swabbed 63.5 barrels of fluid for
sample gas.

Ran Lynes PIP packer in the hole, set center of packer element
at 4478'. Set tubing slips and packed off. Knocked out

shear plug in the packer and swabbed tubing. Moved out rig.
Filled annulus with fresh brine. Ran McCullough fluid probe,
tag fluid at 4394'.
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10-23-79
10-25-79
10-26-79

10-27-79

10-28-79

10-29-79

10-30-79

10-31-79

11-1-79

11-2-79

11-5-79

11-6-79

12-7-79

Ran McCullough log, fluid at 4380°'.
Moved in Mack Chase rig #19 and rigged up.

Released packer and laid down. Installed a stripper head for
2-3/8" tubing.

Ran 2-3/8" 0.D. tubing in the hole with a 5-1/2" guide on
bottom. Swabbed tubing for tracer gas sample, displaced well
bore with 400 barrels of fresh brine. Ran 6-5/8" 0.D. Lynes
PIP packer in the hole on 2-3/8" tubing. Could not get below
ledge at 4184', started turning to the left to work below
ledge and backed off tubing at 1420'.

Ran an overshot in the hole and recovered tubing and packer.
Ran back in hole with a 5-1/2" 0.D. fabricated guide on bottom.
Set packer at 4478' and started test.

Released packer and pulled out of hole. Ran tubing in the
hole to 4488' and swabbed for gas sample. Ran packer back
in the hole with a Sandia instrument package. Set packer at
4478' and swabbed tubing dry.

Ran gas test.

Released packer and pulled out of hole. Ran tubing in the
hole to 4489’ and swabbed tubing. Pulled tubing and ran

PIP packer back in the hole. Set packer, swabbed tubing dry
and left tool open.

Completed test and laid down packer. Ran 2-3/8" 0.D. tubing
back in the hole to 4488'. Swabbed tubing dry and started
gas test.

Pulled tubing, ran packer and instrument package in the hole.
Set packer at 4478'.

Rig secured from 1500 hours on 11-2-79 to 0800 hours on
11-5-79. Complieted test. Laid down tubing, packer and
rigged down.

Ran 5-1/2" 0.D. slotted casing guide shoe in the hole on 2-3/8"
0.D. tubing and tagged cement plug at 4490'. Pulled up 3" and
swabbed tubing for gas test. Laid down tubing.

Ran Lynes 6-5/8" PIP packer in the hole on 2-3/8" 0.D. tubing

with a geophone on top of the packer. Set center of packer at
4476.85' and ran Sandia test.
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12-10-79

12-11-79

12-12-79

12-13-79

12-14-79

1-11-80

1-16-80

1-17-80

1-18-30

Rig secured from 12-7-79 to 12-10-79 monitoring test.
Swabbed tubing and ran fluid test.

Completed test at 0900 hours. Released packer and laid
down same. Ran 2-3/8" 0.D. tubing and 5-1/2" guide shoe
in the hole to 4489'. Swabbed tubing and ran test.

Completed test at 0945 hours. Laid down guide shoe and ran
Lynes 6-5/8" 0.D. inflatable packer in the hole. Set center
of packer element at 4477'. Swabbed tubing and ran test.

Completed test at 0900 hours. Unable to release packer,
perforated packer using GO with 3 holes and laid down packer.
Ran 2-3/8" 0.D. tubing and 5-1/2" guide shoe to 4490'. Swabbed
tubing and started test.

Completed test at 0800 hours. Pulled tubing and ran Lynes
6-5/8" 0.D. inflatable packer and instruments in the hole on
2-3/8" 0.D. tubing. Set center of packer element at 4476'.
Swabbed tubing and started shut in test.

Test completed at 0800 hours. Released packer and puiled out
of hole. Readings indicated test failed. Ran assembly back
in the hole, tagged cement plug at 4489' and set center of
packer rubber at 4476'. Started shut in test over.

Completed test. Pulled packer and instruments out cf the hole.
Ran Lynes 6-5/8" 0.D. packer i:n the hoie on 2-3/8" 0.D. tubing
and set center of packer at 4476.50'. Hung tubing in well

head tubing hanger. Released rig and started test. Fluid
Teval at 4364.5" by McCullough.

Fluid Tevel at 4253.5' by McCullough.

Moved in Mack Chase Company's rig #19 and rigged up. Released
packer and pulled tubing.

Ran Lynes 7" 0.D. packer and instruments in the hole and set
center of packer rubber at 4475.5'. Opened ports to test zone
below packer to bottom &t 44859'. Started test.

Continued test.

Completed test, released packer and pulled out of hole.
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1-28-80

1-29-80
1-30-80

1-31-80
2-1-80

2-2-80

2-3-80
2-4-80
2-5-80

2-8-80

2-11-80

2-12-80

2-13-80

2-14-80

Tested zone from 4455' to 4488'. Laid down packer and
tubing.

Ran Lynes 7" 0.D. packer and instruments in the hole.

Set center of packer rubber at 4472' and tested zone from
4475' to 4488'.

Continued test.

Completed test at 0800 hours. Released packer and pulled out
of hole. Ran Lynes 6-5/8" 0.D. retrievable bridge plug in
the hole and set bottom of packer at 4478'. Monitored zone
from 4478' to 4488'.

Released tubing from pacer and pulied tubing, top of packer,
body at 4461'. Ran Lynes 7" production packer and instruments
in the hole on 2-3/8" 0.D. tubing, set packer at 4448'.

Started test.

Continued monitoring test, rig secured.
Continued monitoring test.

Completed test. Released packer and laid down. Recovered
bridge plug and laid down.

Standby ready 0800 to 1600 from 2-6-80 through 2-8-80.

Rig secured from 2-8-80 to 0800 hours on 2-11-80. Standby
ready. Installed blow out preventer with blind and 2-3/8"
tubing rams.

Standby ready.

Pressure tested blowout equipment. Ran 2-3/8" 0.D. tubing
in the hole with a 6' joint on bottom that had been cut on
a slant with a plate welded on bottom. Two 1/2" x 1-1/2"
slots were cut in the sides of the tubing and one more slot
cut in the plate. Tagged fill at 4488' and washed to 4490'.
Displaced fluid in the hole with 350 barrels of 10# brine.

Filled hole with brine. Hung tubing at 4487.5' and set
cement plug using Dowell with 20 barrels of CW100 chemical
wash, 20 barrels of D104 spacer 1000, 200 sacks of 70%
Class H cement, 30% Litepoz self-stress cement. The tubing
was rotated while pumping spacer. Cement in place at 1130
hours. Pulled tubing to 4467' and displaced tubing with
420 barrels of brine. Pulled 122' of tubing and swabbed

54 barrels of fluid.
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2-15-80

2-18-80
2-25-80
2-26-80

2-27-80

2-28-80

3-4-80

3-5-80

3-6-80

3-7-80

3-10-80

3-11-80
3-12-80

Waited on cement until 1200 hours. Tagged top of plug at
4473.98'. Laid down tubing and released rig.

Repaired casinghead.
Moved in Chase Drilling Company's Unit #12 and rigged up.

Ran 2-3/8" 0.D. tubing in the hole and tagged cement plug at
4475'. Installed Sandia geophones on the tubing at 120' and
900" below surface.

Completed gas release test and pulled tubing.

Ran 7" 0.D. Lynes production injection packer in the hole,
found tight places at 1620' and 4176'. Set packer to test
zone from 4465' to cement plug at 4475'.

Continued test from 2-28-80 to 0800 hours on 3-4-80 with rig
secured. Released packer and laid down. Ran 2-3/8" 0.D.
tubing in the hole with slots on bottom, tagged cement plug
at 4475', hole full of fluid. Closed blow out preventer
rams around the tubing and pumped 8 barrels of water down
the annulus at 1/2 barrel per minute at 80 psi, no returns.
Increased rate to 2 barrels per minute at 150 psi and 4
barrels per minute at 300 psi. Pumped a total of 40 barrels
of water, no returns. Pumped a total of 100 barrels of water
down the annulus checking discharge for gas sample, no gas.
Ceased pumping and flowed back the estimated volume pumped.

Pulled tubing and ran 7" Lynes test and treat-type packer in
the hole, tagged cement plug at 4477' and set packer at 4465’
and started test.

Continued monitoring test. Rig on standby ready.

Continued test to 0800 hours. Released packer and lowered to
plug at 4477'. Reversed out fluid for gas samples. Reset
packer at 4465' and continued test.

Rig secured from 3-7-80 to 0800 hours on 3-10-80. Continued
monitoring test, rig on standby ready.

Continued test, rig on standby ready.

Continued test, rig on standby ready.
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3-13-80

3-14-80

3-15-80

3-18-80

3-19-80
3-20-80
3-21-80
3-24-80

3-25-80

3-26-80

3-27-80

4-3-80

4-4-80

Continued test to 0800 hours. Released packer and laid
down tubing. '

Made up 7" production injection packer and ran in the hole.
Tagged cement plug at 4477' and set packer at 4465'. Moni-
tored test.

Continued test.

Rig secured from 3-15-80 to 0800 hours on 3-18-80. Con-
tinued testing. Rig on standby ready.

Continued testing with rig on standby ready.
Continued testing with rig secured.

Continued testing.

Rig secured from 3-21-80 to 0800 hours on 3-24-80. Monitored
test. Released packer and pulled out of hole. Worked packer
thru tight place at approximately 1650' and left outer rubber
and 1/4" steel tube from the packer element in the hole.

Ran 5" spear, bumper sub and hydraulic jars in the hole on
2-3/8" 0.D. tubing to 4477'. Worked tubing and recovered
all of fish. Ran 7-7/8" bit and reamer in the hole and
reamed from 1596' to 1720' to remove tight place, circulated
no fluid. Laid down tools, lost 2" x 4" x 1/2" thick steel
tong die in the hole.

Ran Lynes packer in the hole and tagged cement plug at 4477'.
Displaced hole with fresh brine water and circulated.
Attempted to set packer at 4465' with no resuits. Laid down
packer,

Ran 6-5/8" Lynes production injection type packer in the hole
and set at 4465'. Released rig.

Moved in Mack Chase Drilling Company's Unit #19 and rigged
up. Swabbed tubing, no fluid in hole.

Rigged'up Sandia wireline unit. Ran fluid probe. Prepared
to run geophones.

Ran wireline geophones inside the 2-3/8" 0.D. tubing.

Rig secured.
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4-7-80

4-8-80

4-9-80 .

4-10-80
4-14-80

4-15-80

4-16-80

4-17-80
4-18-80

4-19-80

Pulled geophones out of the hole.

Made up a 5-1/2" 0.D. pup joint with a 1" x 5" opening on
bottom. Ran in hole on 2-3/8" 0.D. tubing, tagged bottom
at 4463' and washed to 4466', unable to lower deeper.
Pulled out of hole and ran Lynes test and treat packer,
could not set packer.

Ran a sinker bar inside the tubing and attempted to knock out
obstruction. Attempted to circulate down the tubing,
pressured up to 2000 psi. Pumped 22 barrels of water down
the annulus at 150 psi, no returns. Laid down packer and
found salt crystals had plugged tubing at 4404'. Ran pro-
duction injection packer in the hole, tagged bottom at 4466’
and set packer at 4453'.

Monitored test, rig on standby ready.

Rig secured from 4-10-80 to 0800 hours on 4-14-80. Con-
tinued monitoring test. Modified 6-5/8" 0.D. x 66" Lynes
hydrologic testing assembly.

Released packer and laid down. Ran 5-1/2" pup joint in the
hole on the 2-3/8" 0.D. tubing. Tagged bottom and washed
from 4465' to 4477'. Laid down tubing.

Ran Lynes shut in test tool in the hole, tagged bottom at
4472' with 2000# weight and set packer at 4460'.

Continued test. Reset packer at 4456' and continued testing.
Laid down packer and ran 5-1/2" 0.D. pup joint in the hole
on 2-3/8" 0.D. tubing, tagged bottom at 4472'. Swabbed
tubing for gas test. Laid down tubing and released rigqg.

Moved out rig.
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3550
3912°

3050
4731"
4726

4730
4459'

4489

1000

PAGE 19
CORE_RECORD
Interval
Core No. Feet Feet Cored Feet Recovered % Recovery
1 3926 - 3932 6 7.60 127
2 3932 - 3982 50 45.95 92
3 3983 - 4033 50 51.70 104
4 4033 - 4083 50 50.20 100
5 4083 - 4135 52 53.40 103
6 4135 - 4185 50 49.15 98
7 4185 - 4235 50 50.02 100
8 4235 - 4285 50 50.35 101
9 4285 - 4331 46 46.60 101
10 4331 - 438] 50 49.30 99
11 4383 - 4432 49 49.70 101
12 4432 - 4482 50 50.10 100
13 4482 - 4532 50 50.10 100
14 4532 - 4583 51 51.01 100
15 4583 - 4614 31 31.10 100
16 4614 - 4664 50 50.25 101
17 4664 - 4714 50 51.40 103
NOTE: Core information taken from drilling records.
LOG_INDEX
Run Depth Depth Logged
Type Log Date No. Drilier Logger From
BIRDKELL
Magnetic Inclinometer Survey 3-27-79 1 3918 3550 1016
Gamma Ray-Caliper 3-27-79 1 3918 3917' 50'
DRESSER ATLAS
Gamma Ray Neutron 3-31-79 1 3908 3050 0'
Compensated Densilog-Neutron 4-30-79 1 4734" 4733" 0'
BHC Acoustilog 4-30-79 1 4734 4733’ 1017"
Dual Laterolog -

Micro Laterolog 4-30-79 1 4734 4733' 1017
Gamma Ray Neutron 6-7-79 2 4734 4461 Q'
McCULLOUGH
Gamma Ray 9/24-25-26/79 1 4734"' 4489' 4300
SPERRY-SUN
Gyro 4-30-79 1 4734' 1000 0'
Multishot 4-30-79 1 4734' 4734° 1000

NOTE: Log information furnished by F&S/Carisbad.
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AEC 7 Logsl

Top of Bottom

Logged Logged

Interval3 Interval

Log Company ELSI#2 (feet) (feet) Date

Caliper Welex 1000 1646 6-20-75
Compensated Welex Surface 3913 4-19-74
Density
Micro- Welex 750 976 6-27-75
Seismogram
Radioactivity Welex Surface 3913 4-19-74
Temperature Welex 260 1647 6-20-75
Caliper Welex 966 4460 6-07-79
Compensated Dresser Surface 4731 4-30-79
Densilog
Compensated
Neutron
BHC Acoustilog Dresser W86212 1017 4726 4-30-79
Dual Laterolog Dresser W8621Y 1017 4730 4-30-79
Micro Laterolog
Fluid Density Dresser 2500 3050 3-31-79
Gamma Ray Dresser Surface 4459 6-07-79
Neutron
Gamma Ray Birdwell 50 3917 3-27-79
Caliper
Magnetic Birdwell 1020 3500 3-27-79
Inclinometer
Survey
Gamma Ray McCullough 4300 4489 9-~-26-79
Gyro Sperry-sSun 0 1000 4-30-79
Multishot Sperry-Sun 1000 " 4734 4~30-79

1Original data is retained in Sandia WIPP Central File, Division 9732,

Sandia National Laboratories, Albuquerque, NM 87185

20rder number for logs available through West Texas Electric Log Service,
Inc. (ELSI), 105 West Wall Ave., Midland, TX.
3Depths measured from ground surface; elevation officially 3564' above MSL.
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