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MEMORANDUM
January 15, 1981
TO: R. L. Stamets, Technical Support Chief, Qi1 Conservation Division
FROM: David G. Boyer, Geohydrologist, Water Pollution Control Bureau,g;;é7f7
Environmental Improvement Division

SUBJECT: REVIEW OF GROUND WATER REPORT ON TAPP RANCH AREA, LEA COUNTY,
NEW MEXICO

-

At your request, I have reviewed a report on the above area, prepared by a

member of your staff, and have found that the report summary is not supported

by the information presented in the text of the report. Specifically, the
summary states that high concentration of minerals in the water is due to

depletion of the Ogallala formation water by pumping with subsequent evapora-

tion of the remaining water, and further states that this problem is not
related to oil and gas production in the area. This conclusion is believed
by me to be incorrect for the several reasons given below.

Aside from any information generated by the field data collection process,
the conclusion is flawed because ground water can not have "evaporated" in
the context used in this report. Significant evaporation can take place
from shallow ground water surfaces at depths up to approximately six feet
over relatively short periods of time (e.g., summer months) that can lead
to a relatively small but constant increase in dissolved salts (salinity).
Also, depletion of ground water bodies as a result of evaporation can occur
in arid areas over long periods of dry climatic conditions (e.g., many
centuries). Neither of these conditions occurs in the report area. In my
opinion, the proposing of the scenario of ground water evaporation and con-
centration of salts resulting from the depletion of an aquifer by ground
water pumping shows that the author lacks a basic understanding of funda-
mental hydrologic concepts.

Considerable field work was performed as part of this project, including
drilling of test holes and water quality sampling. The Tithologic logs
presented in the report were prepared by this same staff member and appear
to be complete and presented correctly. Water samples collected from the
holes and nearby windmills were analyzed in all cases for chlorides and for
major cations and anions in the samples from the testholes.

EQUAL OPPORTUNITY EMPLOYER
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Memorandum to R. L. Stamets, OCD

RE: GROUND WATER REPORT ON TAPP RANCH
January 15, 1981

The results of the chemical analyses show high values of chlorides in the
vicinity of the Vado 0il1 Field ({,704 and 8,450 mg/1) and a low value

(42 mg/1) from a windmill about one-half mile away to the northwest (0OCD
report, Figure 2). The windmill values were not used in the report,
according to the author, because of the long lapse between sampling of
these windmill sites (February, 1980) and the sampling of the test holes
(October, 1980). However, the chloride anion is both one of the most
soluble and stable ground water constituents, and it is unlikely to have
changed in value to such an extent as to be excluded from the presentation.

Information presented by Ash (1963) in a ground water study of northern Lea
County that was referenced in the OCD report, shows chlorides ranging from
57 to 122 mg/1 for wells completed in the same sediments as penetrated in
the test area. These sediments are listed by Ash as lower Cretaceous clays
with stringers of siltstone and brownish sandy limestone which he believes
are probably equivalent to the Tucumcari Shale. The Chloride values in the
Ash report are of the same magnitude as that from the windmill northwest of
the oil field (42 mg/1).

There was no consideration given in the OCD report to oil and gas activities
as a possible cause of the high values of Chloride and Total Dissolved Solids
(TDS). Ground water pollution by past oil and gas activities has been pre-
viously documented in Lea County (See the 1980 Surface Impoundment Assessment
report for a summary of known documentation). In the ground water study of
southern Lea County done by Nicholson and Clebsch (1961) and listed as a
reference in the OCD report, an extensive discussion on brine water contami-
nation was presented along with a section on chemical criteria for recognition
of brine contamination. This information was not utilized in any form in the
preparation of the OCD report.

Using the water analyses given on pages 18-21 of the OCD report, I plotted
water quality values for test holes TA-1, TA-6, TA-8, and TA-9 on Figures
28-30 from the Nicholson and Clebsch report (attached). With reference to
these figures, statements (quoted below) as to the source of the waters were
made by the authors of the southern Lea County report. Similar observations
may be made for data presented in the OCD report:

1. "Any sample whose analysis plots to the right of the line 18-4 on
Figure 28 should be suspected of contamination by Permian waters"
(page 114). A11 OCD test hole samples plot to the right of this
line.

2. On Figure 29, "the sulfate-chloride ratio of oil-field water from
Paleozoic rocks is less than about 0.25" (page 111). The S04/C1
ratios for the OCD test holes listed above are 0.09, 0.35, 0.26,
and 0.07, respectively.
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Memorandum to R. L. Stamets, OCD

RE: GROUND WATER REPORT ON TAPP RANCH
January 15, 1981

3. Also on Figure 29, "Al1l sampies of water known to be contaminated by
reason of the history of the wells from which they were obtained, have
ratios of sulfate to chloride of less than 2 and a total concentration
of sulphate plus chloride of greater than 5" (page 114). 0CD total
concentrations of sulphate plus chioride for the test wells range from
69.6 to 254 meq/1.

4., In Figure 30 "all the brines. . . have a ratio of alkaline earths
[Ca + Mg] to alkalis [Na + K] of less than 1", while samples from
the Ogallala formation and the alluvium "have alkaline earth to
alkali ratios of more than 1" (page 114). Waters for the OCD test
holes have ratios of 3.72, 0.89, 1.06 and 2.22 respectively. However,
a high ratio may still indicate contaminated waters, since exchange of
the sodium and potassium in the brine for calcium and magnesium in
caliche and colcareous cementing material may have occurred as a result
of brine percolation through these overlying sediments (page 114),

The above discussion shows a high probability for brine contamination to
have occurred in the Tapp Range study area as a result of oil and gas
activities, mainly disposal of brines. Unfortunately, the author of the
0CD report, having exactly the same information available to him, comes to
a completely opposite conclusion that excludes the possibility of oil and
gas activities causing the contamination.

The author's conclusion, again in my opinion, is not realistic given the
amount of field work conducted at the site and the other Lea County reference
material available. It shows a lack of understanding of relatively basic
geolydrologic and water chemistry principles, and an inability to examine
technical data and make reasonable conclusions using that information.

In addition to the above remarks, I have several suggestions to improve the
content of the report:

1. During field work, surface reconnaisance should have been performed to
locate and map current oil field activities (e.g., active pits if any,
and injection wells) and remaining evidence of past disposal practices
(e.g., abandoned brine pits and caliche borrow pits used as disposal
sites). The location of the OCD test wells should also be indicated
on the surface map.

2. Records of oil field activities should be consulted to determine, if
possible, past brine production volumes and disposal practices for the
Vada 011 Field.

3. If available or possible, state engineer records, Tapp Ranch personnel
and on-site measurements should have been utilized to provide information
on water levels, well depth, and completion zones for the stock windmills.
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Memorandum to R. L. Stamets, OCD

RE: GROUND WATER REPORT ON TAPP RANCH
January 15, 1981

4. In addition to the structural contour map (OCD report Figure 4) and
the surface map (Suggested in Item 1) showing location of o0il field
activities, the following maps (with appropriate scale and other
essential information) should have been prepared:

a. A water level contour map to show elevation of water table and
indicate direction of water movement, and

b. an "Isochlor" map to show equal concentrations of chloride anions.
This map can indicate the location of highest contamination which
can then be related back to possible current or past surface
activities.

REFERENCES:

Ash, S. R., (1963), Ground-Water Conditions in Northern Lea County, New
Mexico: U. S. Geological Survey Hydrol. Inv. Atlas 62, 2 sheets,
5 figures.

Nicholson, A., and Clebsch, A., (1961), Geology and Ground Water Conditions
in Southern Lea County, New Mexico: New Mexico Bureau of Mines Ground
Water Report 6, 123 pages.

DGB/js

Attachments: Figures 28, 29, 30 from Nicholson and Clebsch (1961) as
modified to include OCD data

cc: Joe Pierce, Environmental Manager, Water Pollution Control Bureau,
Environmental Improvement Division
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Figure 28
RELATION OF DISSOLVED SOLIDS TO CHLORIDE IN SAMPLES OF GROUND WATER
FROM SOUTHERN LEA CounTy, N. MEX.
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INTRODUCTION

A detailed ground water study program was conducted to determine
if a pollution problem existed in Section 36, Township 9 South, Range
33 East.

Eleven (11) test wells were drilled to obtain water samples and
geological information. Two (2) of the holes remain as observation
wells. No additional water samples could be obtained because all
windmills in the area were shut down. This work was done between
September 12, 1980 and September 14, 1980.

P I P UMY

PHYSIOGRAPHY

The topography of this area is dominated by the Llano Estacado,
which is the southern extension of the high plains in socutheastern
New Mexico (figure 1). It is a plateau which stands about 100 to 300
feet above the surrounding area. In general, the Llano Estacado sur-

face is smooth and slopes toward the southeast at 10 to 20 feet per +
mile. '

The most characteristic features of the Llano Estacado are un-
drained depressions or playas ranging from a few feet to 50 feet or
more and from a few hundred feet to a mile or more in diameter. Most
of the depressions form temporary ponds or lakes only during the summer
rainy season. Some of the larger depressions contain perennial lakes 1
of "alkali" or "saline water." F

The Llano Estacado's stream drainage is poorly developed. Stream
dissections are very shallow with almost no development of tributaries. 3

The long shallow valleys follow the slope of the land surface at widely
spaced intervals.

GEOLOGY

The surface geology of the study area is dominated by sediments
of Quaternary, Tertiary, Cretaceous and Triassic age which relate
directly to useable ground water. The subsurface geology of the area
includes rocks which range from Precambrian to Permian in age. They
are not significant to useable ground water, but they are the source
of the highly mineralized water produced with o0il. Rocks of these
ages will not be described here.

i SRR O

Triassic age rocks of the Dockum group unconformably overlie
rocks of Permian age and range in thickness from 1,400 to 2,100 feet
in northern Lea County, New Mexico. The Dockum group can be divided :
into the Santa Rosa sandstone and the Chinle formation, but the dis- b
tinction is not made in this area because of lithologic similarities
and poor exposures. The group's lower section has a maximum thickness
of 600 feet and consists mostly of a reddish sandstone but also in-




Table 1. Stratigraphic Units in and around T9S, R33E and R34E

Geologic Age Geologic Unit Thickness {(ft.) General Character Water-Bearing Properties
| Recent Alluvium 0 - 30 + Sand and gravel; may include Above the zone of saturation, hence
W redeposited material from does not yield water to wells. Aids
W Ogallala formation and Cre- recharge to underlying formations by
and taceous and Triassic rocks. permitting rapid infiltration of rain
water.
>
(2]
@
o & Pleistocene Ogallala 0 - 350 + Irregularly-bedded sand, Major water-bearing formation of the
53 formation grit, and local gravel con- area. Well yields varied widely
m g . glomerate cemented by lime throughout area.
oo N or caliche, and local beds of

sand, clay and limestone; may
include some redeposited
material from Cretaceous and
Triassic rocks.

4 Clay and 0 - 150 + Yellow and blue clay with Limited quantities of ground water
vo thin stringers of brown, occur in the Tucumcari shale. Beds 5
a9 limestone and gray, limestone; probab- of sandstone near the base of the i
e ly equivalent to the Tucum- formation constitute the principle
0 o cari shale. aquifer. :
O &~
To
Dockum group, 1400 - Maroon, red, and gray irreg- The rocks of Triassic age contain some
Lo - . ) ularly-bedded sandstone, water but they are not considered pro-
ow undivided 2100 + bright- and dark-red shale ductive aquifer.
oo and sandy shale, and purplish
@ limestone pebble beds.
= -
1
11,000 - Thick deposits ranging from No presently useable water supply
evaporites, limestone, dolo- available from these rocks. Source
14,000 + mites, shale and sandstones. of highly mineralized oil-field waters.

cian
through
Permian

‘Ordovi-

Q...
1 .

J zoic

4

]

Precam-
brian

Granite and volcanic rocks. Not hydrologically significant.

Modified from Ash, 1963
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cludes minor amounts of variegated shale and limestone. The upper part
of the group can have a thickness up to 1,200 feet. This section is
predominately a reddish shale but does contain minor amounts of
variegated shale, sandstone, conglomerate and limestone. The Dockum
group is exposed in the SW/4, Section 3, Township 11 South, Range 31
East.

Cretaceous age rocks of the Tucumcari shale unconformably overlie
the Dockum group in northern Lea County.

Ash (1963) describes the Tucumcari shale as a generally fossili-
ferous dark gray siltstone and thin beds of brownish sandy limestone,
grayish limestone and sandstone. In outcrop the siltstone beds weather
to a yellowish color and the sandy limestone beds usually have the
appearance of a yellowish sandstone because the weathering process has
dissolved the calcium carbonate from around the sand grains (Ash, 1963).

The Tucumcari shale outcrops along the northern and western edges
of North Lake (T11S, R34E), the eastern edge of Ranger Lake (T11S, R34E)
and along the northwestern part of Middle Lake (T11S, R34E) (Ash, 1963).
The greatest observed thickness of Tucumcari shale was seventeen (17)
feet in a gully on the west side of North Lake (Ash, 1963).

Tertiary age rocks of the 0Ogallala formation consist of clay,
silt, fine to coarse grained sand, gravel and caliche. The lithology
changes rapidly within short distances, both horizontally and vertically,
and individual beds or lenses are not continuous over wide areas.

Most of the Ogallala formation is unconsolidated, except for near
the top and locally within the formation where the sediments have been
cemented, chiefly with calcium carbonate, to form beds of caliche.

The degree of cementation of caliche varies greatly from partially
cemented to well cemented. No sharp break exists between the caliche
caprock and the underlying sediments because the amount of cementation
decreases gradually with depth. A bed of caliche on top of a formation
will form a prominent topographic high because of its resistance to
erosion. ‘

Pleistocene and Recent age sediments composed of sand, soil and
alluvium unconformably overlie the Ogallala formation on the Llano
Estacado. The thickness of sediments ranges from 0 to about 30 feet.
The sediments are off-white to light brown in color.

GROUND WATER RESOURCES

All useable ground water in this study area comes from three (3)
principal geologic units, the Dockum group, the Tucumcari shale, and
the Ogallala formation. No potable water is found below the Permian-
Triassic unconformity.

o ey




The Ogallala formation of Tertiary age and the alluvium,
soil, and sand of Pleistocene and Recent ages form a single hydro-
logic unit and in this report their hydrologic characteristics
will be discussed together.

The water wells of the Tertiary and Cretaceous deposits are
generally of a better chemical quality than that from Triassic
age deposits. The younger (Tertiary age, only) rocks are more
permeable, therefore producing wells with better yields.

The Tucumcari shale has limited quantities of ground water.
The principal aquifer is the sandstone beds which lie near the base
of the formation.

The ground water has to be pumped from the wells that pene-
trate rocks of Cretaceous age. It was reported that water in this
formation flowed at the land surface under artesian pressure, but
all artesian wells ceased to flow after 1940.

No.data is available on amount of water pumped (well yield)
but it appears to be low because of the high amount of clay in the
Tertiary section.

In this area the ground water flows generally from a north-
westerly direction to the southeast. This has not been positively
confirmed because the data obtained was from an aquifer in a de-
pleted state. The depleted state of the post-Mesozoic age aquifers
was confirmed by Mourant's (1971) maps.

GROUND WATER QUALITY

Water samples were obtained from six (6) of the eleven (11)
water quality test wells. Holes TA-1, TA-6, TA-8 and TA-9 had
water analysis for calcium (Ca), magnesium (Mg), sodium {(Na),
potassium (K), bicarbonate (HCDB), carbonate (C0,), sulfate (504),
chloride (Cl) and total dissolvéd solids (TDS). “This work was
performed by Albuquerque Analytical, Inc. of Albuquerque, New
Mexico. Water samples obtained from TA-3 and TA-10 were run for
chloride content by OCD personnel at Hobbs, New Mexico. For the
holes in which water samples could be obtained, it was found that
the chloride content varied from 1704.0 to 8450.0 ppm. In all
cases the water exceeded the human health standards for ground
water for chlorides which is 250 ppm.

The chemical data from holes TA-1, TA-6, TA-8 and TA-9 was
plotted on a trilinear diagram. A random arrangement of data
points (figure 3) indicates that the waters are not related.

The chloride values of holes TA-3 and TA-10 also follow the ran-
dom pattern.

Holes TA-1 and TA-9 are calcium cation type and chloride
anion type water. Hole TA-8 is a no dominant cation and chloride
anion water. Hole TA-6 is a sodium cation and chloride anion
type water.
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Chloride values for the six (6) holes averaged 3,549.2 ppm
and the means was 2,590.0 ppm. The difference between the average
and the mean of the chloride value was 959.2 ppm. This is yet
another indicator that the water from these holes is unrelated.

The three (3) windmills shown in Section 36, Township 9 South,
Range 33 East (see figure 2) sampled and analyzed for chloride
values by the OCD office at Hobbs on February 14, 1980.

The well in the NW/4 of Section 36 had a low chloride value
of 42.6 ppm. Two (2) wells were located in the NE/4 of Section
36. The southeast well had chloride values of 6,390.0 ppm. The
northwest well had a chloride value of 7,738.0 ppm.

These values were not used for the ground water quality assess-
- ment because of the long period of time which lapsed between the
CIJW%E time the well samples were collected and the time well water samples
were obtained from test hole drilling. The chloride values may
Q UQQ have chanzed considerably due to a change in season.
LW W}‘c/‘ﬂ: Th
e probable cause of this wide hydrogeochemistry variation
is the advanced stage of depletion of the Ogallala formation aqui-
fer. As a result, the recharge water percolating through the
Ogallala formation has become mineralized. This water would tend
to accumulate in the small depressions (figure 4) found on the
erosion surface of the impermeable Cretaceous age Tucumcari shale.
For all practical purposes the water is now in a stagnate state.
These depressions would tend to lose most of their water by means
of evaporation which tends to concentrate the mineral content of
the remaining ground water.

HISTORY OF THE GROUND WATER PROBLEM

The OCD Hobbs office notified the author that a potential
ground water problem existed at the Tapp Ranch. A bradenhead
survey was conducted on all o0il and gas wells in the area by the
0CD Hobbs office. These tests indicated none of the wells were
leaking. The wells tested are part of the Vada 0il Field.

Research work was done to assess the area's ground water
resources and study the geology of the aquifers.

A drilling program was planned and carried out to completion
between September 12, 1980 to September 14, 1980.
WATER QUALITY OF TEST WELLS

Water samples obtained from holes TA-1, TA-3, TA-6, TA-8,
TA-9 and TA-10 indicate that the ground water is unsuitable for




both human consumption and irrigation purposes. The total dissolved
solids (TDS) ran from 4844.0 to 20,688.0 ppm.

At least one (1) well, TA-9, was also unsuitable for cattle
because the TDS is above 10,000 ppm. This may also apply to other
water test wells from which no water samples could be obtained.

See appendix for further information on the water quality
analyses.

LITHOLOGY OF THE WATER QUALITY TEST HOLES

The holes were drilled through the Tertiary age Ogallala forma-
tion. The top ten (10) to twenty-five (25) feet of the hole con-
sisted of a hard pinkish-white or white caliche. 0Only hole TA-5
was found to have a thick (5 feet) soil cover overlying the caliche
and it can be described as a brown, very fine to fine qtz. sand
with a trace of clay matrix. The lower Ogallala formation in this
area consists of clays and sands. The clays are orangish-brown
and are from ten (10) to thirty (30) feet thick. Clay sections
are absent in some of the holes. The sands are orange with very
fine to fine quartz grains and have a thickness from five (5) to
thirty-five (35) feet. Sand sections are not present in all of
the holes. The bottom of the Ogallala formation is usually defined
by a distinct gravel bed. The gravels found in this area are of
a spotty nature. 1In some cases they are completely missing or
only a minor constituent of the sand beds. When present, the
gravels range from five (5) to ten (10) feet thick with a grain
size varying from 1/4 to 2 inches. The color of the individual
pebbles varies from black, white, gray, orange and red.

All of the water well test holes drilled in this area were
completed in the Tucumcari shale. Most of the holes penetrated
from five (5) to twenty (20) feet of a yellow or greenish-yellow
clay. Holes TA-1 and TA-2 penetrated the unweathered dark gray
clay and/or shale.

One (1) combination stratigraphic and water well exploration
hole was drilled. Hole TA-2 was drilled to 145 feet. This hole
did penetrate a small, non water-bearing gray sand at the interval
between 135 to 140 feet.

No Triassic age Dockum group sediments were penetrated during
the drilling program conducted at the Tapp Ranch area.

Most of the holes drilled in this area had a total depth of
about 65 feet. One hole was drilled to a depth of 145 feet.

Further information about the lithology of these holes can
be obtained from the appendix.

~-10-~-
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WATER LEVEL MEASUREMENTS

The State Engineers Office measured the water level of the
wells when the hole locations were surveyed in. The water level
in the water quality test wells from ground level were:

TA-1 55.89 feet TA-2 Dry hole TA-3 54.15 feet
TA-4 56.66 feet TA-5 59.89 feet TA-6 51.58 feet
TA-7 50.22 feet TA-8 52.39 feet TA-9 52.19 feet
TA-10 51.88 feet TA-11 Dry hole

Water level measurement elevations were compared with the
elevation of the bottom of the gravels which is the most permeable
unit of the Ogallala formation. :

In many cases the water levels were found to be below the
bottom of the gravels. This is another indicator that the aquifer
is depleted. The source of this water was probably a very thin
saturated or the unsaturated vadose of the gravel.

Water levels in or above the gravel beds indicate the saturated
water zones are discontinuous lenses of ground water.

SUMMARY

The information collected in the field indicates that the
ground water problem is not related to any o0il and gas production
in the area. The high concentration of minerals in the water is
due to the depletion of the 0Ogallala formation ground water by
pumping and the subsequent evaporation of the remaining water.

RECOMMENDATIONS

The 0CD should monitor the two (2) observation wells to de-
termine if any changes have occurred in ground water quality.
The water levels must also be measured to determine if the aquifer
has any potential for recharge. This work must be done on a monthly
basis for one (1) year. After one (1) year the program should be
reviewed to see if it needs to be continued.

This area has limited potential for the development of ground
water resources. '

The owner of this land should consider drilling a ground water
exploration hole. Any other potential aquifers in the area would
certainly have to be drilled to a depth greater than 145 feet.

A pumping test should be conducted to determine the capacity of
the well and the hydraulic characteristics of the aquifer. Water
samples must be obtained and a chemical analysis run to determine
water quality.

-11-
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FIELD NOTES ABOUT WATER WELL DRILLING

TA-1
September 12, 1980 0 to B0 feet T.D.
Hole completed with 3 inch plastic PVC pipe

21.2 x 142.0 = 3010.4 ppm C1 15 min. jetting of well

Note: Very little water present in formation. Water sample
was thick with clay and hole was almost dry. Water
sample was obtained after sediments had settled out.
Hole was drilled with water.

TA-2

September 13, 1980 0 to 145 feet T.D.
No casing in hole

Note: Dry hole

0 to 60 feet drilled with air. 60 to 145 feet drilled
with water.

TA-3

September 13, 1980 0 to 60 feet T.D.
No casing in hole

Note: Dry hole, but bottom of hole was damp.
Hole was drilled with air.

TA-4

September 13, 1980 0 to 65 feet T.D.
No casing in hole

Note: Dry hole, but bottom of hole was damp.
Hole was drilled with air.

TA-5

September 13, 1980 0 to 65 feet T.D.
No casing in hole

Note: ODry hole, but bottom of hole was damp.
Hole was drilled with air.
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TA-6

September 13, 1980 0 to 65 feet T.D.
Hole completed with 3 inch plastic PVC pipe

12.0 x 142.0 = 1704.0 ppm C1 15 min. jetting of well

Note: Hole was dry after sample obtained. Water sample
taken after sediments had settled out. Hole was
drilled with air.

TA-7

September 14, 1980 0 to 65 feet T.D.
No casing in hole

Note: Hole was dry with a small seepage of water in
insufficient quantities to be blown out of hole.
Hole was drilled with air.

TA-8

September 14, 1980 0 to 65 feet T.D.
No casing in hole

17.6 x 142.0 = 2499.2 ppm Cl 15 min. jetting of well

Note: The hole yielded only a small amount of water. Water
sample taken after sediments had settled out.
Hole was drilled with air.

TA-9

September 14, 1980 0 to 65 feet T.D.
No casing in hole

58.3 x 142.0 = 8278.6 ppm Cl. 15 min. jetting of well
Note: The hole yielded only a small amount of water. Water
sample taken after sediments had settled out.

Hole was drilled with air.

TA-10

September 14, 1980 0 to 65 feet T.D.
No casing in hole

Note: Dry hole. Hole was drilled with air.

~-15-
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TA-11

Septembe:. 14, 1980 0 to 60 feet T.D.
No casing in hole

Note: Hole was dry with a small seepage of water in
insufficient quantities to be blown out of hole.
Hole was drilled with air.

September 15, 1980

Drilling water for Holes TA-1 and TA-2 was tested for
chloride content.

0.5 x 142.0 = 71.0 ppm Cl.

Note: This was rain water obtained from bar-ditch on road
to Paul Hamilton area. This water was also used
for Hamilton well HO-1.

16~
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+

ENERGY AND MINERALS DEPARTMENT
OIL CONSERVATION DIVISION
HOBBS, NEW MEXICO

WATER ANALYSIS

Well Ownership:___ Z7# T Peopp Well No. _ #/

Land Status: State _ . Federal Fee
Well Location: Unit Letter _;_, Section JFb , T 7 S, R =3k

S £ M////;'Q/M/'// — Somdle SFofrT b I/A//g/%/;(j,
Type Well: ' Depth‘ feet.
Well Use: St A

Sample Number: #/ Date Taken: 2 —/# —5°

Taken By: -Sg X7 27

Specific Conductance: m/a.
Total dissolved Solids: PPM.
Chlorides: 6, 320 PPM.
Sulfates: ' PPM.
Ortho-phosphates:' [Jv.Low [Jiow [ JMedium [JHigh
Sulfides: -~ [JNone OJtow  [JMedium (JHigh
Date Analyzed: 22—~ - &2 . By:' E;;ﬁzéz; 74 ﬂ/fﬁazyuéz%za(;_

0iX Conservation Division

REMARKS:

25l fowiplo = 1720 focter ¥ FEL ARty 26770
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ENERGY AND MINERALS DEPARTMENT
OIL CONSERVATION DIVISION
HOBBS, NEW MEXICO

WATER ANALYSIS

Well Ownership: %;,757&- —/—Z,af,a Well No. #z
Land Status: State .= Federal _ Fee
Well Location: Unit Letter ___ , Section 25 , T_ 7 S, R33 E
NW liedi,, — 5. \)/WI// c Ao WAl /ZM ////«'ﬁ
Type Well: ' Depth feet.

Well Use: _5’7% oA

Sample Number: A Date Taken: 2 —/%-82
Taken By: jﬁ)’ﬁ/f
Specific Conductance: , m/n.
Total dissolved Solids: PPM.
Chlorides: <+Z.&  pPM.
Sulfates: | ___PPM.
Ortho-phosphates: [JV.Low (OJtow  [JMedium [QHigh

Sulfides: [ ] None Otow  [JMedium [JHigh

Date Analyzed: %"/4~fd By: % /L ,/%pé/%//

%’1] Conservation Bivision

REMARKS:

25 2l iy = S72.0 foctor X 23 o Fio =t
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ERCRGY AND MINERALS DEPARTMENT
OIL CONSERVATION DIVISION
HOBBS, HCW MEXICO

WATER ANALYSIS

Well Ownership: / /P Well Ho. .74/’3
Land Status: State Federal Fee

¥ell Location: Unit Letter 2 , Section 3¢ . T Z S, RZ3E A

/fca/“ﬁ;/ S SE Qormcr scc. T6.

Type Hell: 224 We’%.gl’ e Depth feet.

Hell Use: &//‘z:f. - S Focsp; - W/ﬁ7///fr7/

Samme Number: ) ‘ Date Taken: R-R/-EY

Taken By: Ll Seoy

Specific Conductance: . n/ln.
Total dissolved Solids: S )
Chlorides: | v, 738 _ ppu.
Sulfates: ) PPH.

Ortho-phosphates: [ JV.Low  [Jlow {Jtedium  [JHigh

Sulfides: []none Otow  [Jtedium (High
Date Analyzed: 2- 22 -5 By: @///‘4 et/ ,/6//4-1,4/44(

PA1 Conservation Divisien

RINARKS: U/ FPoor Aeve, &2 fee7"

-24 -

R 7 . , . ; N
Sl Lt lf = O, O-Fodciopy X [0.F Firiafrow = 7, 73800,
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Q)RRECTED ANALYSIS

f

ENERGY AND MINERALS DEPARTMENT
OIL CONSERVATION DIVISION

HOBBS, NEW MEXICO

WATER ANALYSIS

Well Ownership: OCD - Tapp Ranch

Well No. TA #1

Land Status: State Federal

Well Location: Unit Letter , Section

Fee

——

36,17 9 s, R33

Type Well:  test well, water Depth 80  feet.
Well Use: water contamination study
Sample Number: #1 Date Taken: 10-21-80
Taken By: Eddie Seay
Specific Conductance: m/a.
Total dissolved Solids: PPM.
Chlorides: 3266 PPM.
Sulfates: PPM.
Ortho-phosphates: [ JV.Low Otow  [JMedium [JHigh
Sulfides: [Ohone  [Jlow [ JMedium [:]H'igh

Date Analyzed: 10-28-80

o DAk

REMARKS:

yﬂ Conservation D1v151on

5 ml sample = 710 x 4.6 = 3266 ppm
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. . . CORRECTED ANALYSIS

r.

ENERGY AND MINERALS DEPARTMENT
~ OIL CONSERVATION DIVISION
HOBBS, NEW MEXICO

WATER ANALYSIS

Well Ownership: 0QCD TAPP RANCH Well No. TA #3

- Land Status:  State Federal Fee
Well Location: Unit Letter s Section 36 , T 9S,R 33E
Type Well: water test well Depth 59  feet.
Well Use: water contamination study
Sample Number: 1 Date Taken: 10-21-80

Taken By: Eddie Seay

Specific Conductance: m/n.
Total dissolved Solids: PPM.
Chiorides: 1704 PPM.
Sulfates: \ PPM.
Ortho-phosphates: [JV.Low  [JLow [JMedium [JHigh

Sulfides: [ JNone Otow [JMedium [JHigh

Date Analyzed: 10-28-80 Byﬂ /%/Za&ﬂé

: (ﬁ £
(%] Conservation Division

REMARKS :
5 ml sample = 710 x 2.4 = 1704 ppn

-26~
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ENERGY AND MINERALS DEPARTMENT

OIL CONSERVATION DIVISION

HOBBS, NEW MEXICO

WATER ANALYSIS

CORRECTED ANALYSIS

(===

~mmamay,

Well Ownership:  OCD  TAPP RANCH Well No. TA #10
Land Status: State Federal __ Fee
Well Location: Unit Letter ___ , Section 36 , T9 S, R 33 FE
Type Well: water test well - Depth 55 feet.
Well Use: water contamination study
Sample Number: 1 Date Taken: 10-21-80
Taken By:

Specific Conductance: m/in.

Total dissolved So]ids:. PPM.

Chlorides: 3135 PPM.

Sulfates: PPM.

Ortho-phosphates: [JV.Low  [Jlow [JMedium [JHigh

Sulfides: [ JNone Otow  [JMedium (JHigh
Date Analyzed: 10-28-80 By: ‘ ,4?5{/k/gi%zzx;;1;ZZf

0i1 ConserVation Division

REMARKS:

5 ml sample = 710 x 4.5 = 3195 ppm (gasey smell)

_27-
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Appendix C

LITHOLOGY LOGS

-28-




_ SAMPLE O
Ho!e__g.l.___..__._wggedby Thomags A, Parkhil Date _Se€pt. 12, 198%5;” 1 of 1

Oriller __John_Scarborough 10 80 ft. DM°9-12—80
Probe __None ™ Date
Est Mud W _Mater  ole size. 8% in. Log Types ) Collar Elev.a.g_qgi..s_.it
Location 2185 FNIL 535 FEL Sec. 36 1.95 gp33E.
Area Caprack : County ..Lea_ State N. Mex. _ Collar Coor. N _E
Remarks
Depth | log Description
T . _ '
_j:r Caliche - light pink, tr. of vf. qtz. grains

Clay - orange, tr. of vf. qtz. grains

Clay - brownishearange, mod. vf. qtz, grains

/

S0

N

Gravel - black, white, orange, % to in., ang. to subrd., clay

000000

©
o
(-4
(-4
o
o

matrix

000800

Clay - qreenish-yellow, tr. of vf. gqtz. grains

Clay - _dark gray, tr,. of vf, gtz. grains

i I1.D, - 80 ft,
100 J
-
150 4
200 A
i ) Hole No TA_'l_
: -29- ‘ page .1 . of . 1.




- , C SAMPLE 0]
Hole —gl_._........ logged by .Ihoma.s..A.._.Ea.z.kh.i_]_]ﬁe Seﬁx.t._.;l.l.,_lfi.ﬂﬂ page.._.l. ... of 1.

Driller .._lchn Qr\qrhnrmﬁ}h : k§»] 145 _ft Da.t. 9=13-80
Probe Nane 10 Date
Est Mud W.Air & water Hole Size..4% i0.  log Types Collar Elev4281.6 [L
Location 1855 FNL 885 FEL Sec. 36 195 _p33E
Area Caprock . County __Lea state N Mex. Collar Coor. N _E
Remarks _Air-0-60. FF water-A(Q_to 145 ft Dry haole - na water
Depth | Log Description
Ul
M

Faliche - pinkish-white, tr, of yf, gtz. grains, hard

H

Eand - orange; vf. to f. qtz. grains, ang. to subrd., tr. of clay

matrix
A , _
1538 [ravel - blaek, white, orange, ¥ to ¥ in. subang. to subrd., sand
[eJed~] ° .
sg 1282 matrix
Llay - orange, mod. vf. qtz. qrains, tr. of mica
4 Ehale - dark gray, tr. of silt and vf, qtz. grains
+= :
100 _L._
=1 T
=
-h—
1 135 to 140 - stringer of gray sand - vf, to f, qtz, grains, ang. tg
i gl subang, mod. clay matrix
150 |

T.D. - 145 ft.

4 - Hole No TA:Z,
-30- - page 1._ of 17




SAMPLE LOG O

Hole _!l____m,_'k,gged by Ihomas A. Parkhi NG pate _Sept. 13, 198Q,ge 1 o 1
Driller John Scarborouah : 06> ft. 0”09-13—80
Probe None (] Date

EstMud Wr AT Hole Size __ 4% _iM:  1og Types Collar Elev. 4280 1€t
Location 2445 ENL 920 FEL e Sec.i 36 _T_95  R.33F_
Area Caprock i County Lea State __N. Mex,Collar Coor. N -E

Remarks _Bry hole - bottom of hole was damp.

Depth Description

-

BIE

|Caliche - pinkish-white, tr. of vf. gqtz. grains, hard

H

i

i

i

[

Sand - light orange, vf, to f. gtz, qréins. ang. to subang., tr. of

clay matrix
<

Clay - orange, tr. of f. gtz. grains

Sand - orange, vf. to L. qtz. grains, 10% gravel - % to % in.,

black, white, subang. to subrd.

Clay - vellow, tr. of vf. qtz. grains

] T.D. - 65 ft.

4
100 J

.
150 ' : ' ‘ -
ZOOJ

. i Hole No TA~3......._.

-31- : ‘ page .1 of.l .




o

SAMPLE 0]

Hole-_gl____._._..loggedby Thomas A. Parkhil M pye Sept. 13, 1980 page.. l. . of .1

Driller __.Jahp._Scaxboraugh . w_65 ft. Date 2-13-80
Probe None (2] Date
EstMud W __ALT  Hole Size 4% 1D Log Types Collar Elev4280:4 ft
Location 2150 FNL 135 FEL Sec. 36 195 @33E
Ares __Caprock __ County _Llea ~_ StateN. Mex.  Collar Coor. N N
Remarks :
Depth | Log Description
| )
11 Caliche - pinkish-white, tr. of vf. qtz. grains
- )
Sand - light orange, vf. to f. qtz. gqrains, ang. to subrd. tr. of
clay matrix ‘
Clay - brown, tr. of vf. gtz. grains
s
50 pss
229 Gravel = hlack, red, gray, % ta 2 in., ang. to subrd., sand matrix
Clay - yellow, tr. of vf, atz, grains ~ T~
i T.D. - 65 Ft.
]
100 4
150 4
1
200 -
; - “HoleNo . JAZ4
. o page 1. of 1.

o



)

SAMPLE LOG o

Hole_‘-s I loggedby. Thomas A. Parkhil¥ ’ Defe Sept. 13, 1980'”9’ 1 of 1

Driller __John _Scarborough m__65 ft. Date 2.-13-80
Probe None i {] D;fe

Est Mud Wr __AiL ___ Hole Size 4% iN- 109 Types . . Collar Elev2277-2_ft
Location 2720 £s1 40 Fy) Seci3l T 95 R_34E
Area Caprack : County L ea State _N._Mex. _Collar Coor. N _E i

Remarks 3. feet of gravel reparted by driller but not seen in_ 45 to 50 ft. sample

Depth Description

Sail - brown, vf. to f. qtz. grains, ang. to subrd;, tr. of clay
Caliche - white; tr. of vf, gtz. qgrains
Sand - light orange, vf. to f. qtz. grains, ang. to subrd., tr. of

clay matrix

Sand arange., wf. to £ gtz glains ang.. to 9nbrd.: mod, clay

matrix

s
-

Clay - yellow, mod. vf. gtz. grains

1.0, - A5 ft

100

1504

1 - Hole No ..I.ﬁ:..s...‘,...:
. -33- ‘ - page . 1. of 1l ..
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SAMPLE LOG .0

Hole!ﬁ._.._._._..toggedby Thomas A. ParkhilNBW pate Sept. 13, 1980 page 1 of 1 __

Driller __Jlohn._Scarharough . 10 65 ft. Date 9-13-80
Probe None ...TD Date
Est Mud Wi, _ALL _____ Hole Size _4%._i0. _ log Types : ) Collar Elev.4280.3 ft
Location 2720 FNL 1260 FEL Sec.:. 36 1. 95 gp33E
Area Caprock ___ County _Lea state _N. Mex. collar Coor. N _E
Remarks
Depth | Log Description
! .
"Lj-‘ Caliche - pinkish-white, tr. of vf. gqtz. grains, hard
11X

Sand - light orange, vF;‘qtz.‘qrainstanq. to subrd., tr. of clay

matrix

Clay - orangish-brown, tr. aof silt

e Sand oranfe uf. to £. atz. arains, anag. to subrd.
Sos e H2e g1 g - -
S0 S83) Gravel hlack white _aorange % +n 1 ip subang. taq subrd sand
. i matrix
Clay - yellow, tr, of vf, gtz, grains » T~matri
*
T.D. - 65 ft.
. A
100 J

150

J : ' HoleNo JA-6.. ..

~34- ‘ : page I -
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SAMPLE LOG

Hole_-’-.:l__..m_._loggedby Thomas_A. ParkhilC8F pate Sept. 14, 1980p°°e 1 of 1

o)

Driller __John_Scarborouqgh . 10__65 ft. Date 9-.14-80
Probe 10 Date
Est Mud Wr __AIT _ Hole Size _.ﬁ@;_ log Types Collar Elev.a_z.gg..’..l__f.t
Location 2345 FSL 1460 -FEL Sec. 36 _T1.95 _R33E
Area —__Caprock i County _Lea state . N+ MeX. _ Collar Coor. N E
Remarks
Oepth | log Description
J .
L | Caliche - vellaowjish-white, tr, of vf, qtz. grains
-_rJ .
T—
i '
Clay - orangish-brown, tr. of gtz. grains

1

[ T B

100 .

A,

e,

150

] '} [ L

Sand - arande, vf. to f, gtz, grains, ang. to subrd., no ‘matrix

5Q to 55 ft, - 15% of sample gravel - black white, % to % in.,

subang. to_subrd.

Clay - qreénish-yellow, tr. of silt

I.D. - 65 ft.

=35~ e : page .1 of..

1.
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SAMPLE - 0o

Hole _.gﬂ__._._k.... Logged by‘m[hmnas_ﬁa__ﬂukﬁil..._.. Date Septa 14,1980 page_.. .1 ... of. 1
Driller John Scarborough 10 __ 65 ft. Date 9-14-00
Probe None ™. Date

“EstMud W __ALT____  Hole Size .. 4% iN: _ log Types Collar Elev.4279.7 ft
Location 2265 FSL__ 1060 FEL Sec. 36 7. 9S g 33E
Area Caprock i County Lea state N. _Mex.  Collar Coor. N ' 3 i
Remarks
Depth | Llog Description

Caliche - yellowish-white, tr. of vf. qtz. grains

H

Sand - _light orange, vf, qtz, grains, ang. to subang., tr. of

clay matpix

Clay - orangish-brown, tr. of vf. qtz. qrains

Sand - orange, vf. to f. gtz. grains, ang. to subrd., tr. of clay

matrix

S ) -
S8 Gravel - black, orange, white, % to 3/8 in., subang. to subrd.

% Clay - velew tr. aof silt i : :

J A M . - . »
p

-

T.D. - 65 ft.

100

150 N - ' -

-56- . P 1




SAMPLE o)
Hole __!1__“._ Logged by _. mas_a_.b.umué):re .S_em 14, 1980 page..L..... of 1 _

Driller Johno. Scarborough 65 . fta Dat._Q 14=80._
Probe ______ Nane 0 Date
Est Mud Wi, ____Air Hole Size .__4% 1Dn._ log Types Collar Elev. 4278.5 ft
Location 2005 FSL 870 FEL Sec.’ 36 1_9S_ r_33E
Area __Caprock i County __Lea State N._MeXx. Collar Coor. N - E
Remarks
Depth | tog Description
) .

_j:; . Caliphe - yellowish-white, tr. af vf. qtz. grains

T

dT N

]

1

Sand -Allnht,oxanoa‘_xLL_Ln_£ﬁ_nLz*_nxa1n5;_ﬁngd_j&Ljuhxd44__x4_ni
st : clay matrix

Clay - orangish-brown, tr. of vf. gtz. qrains

/

Sand - orange, vf. tg f. gtz. grains. ang. toa subrd., tr. of clay
~_matrix
Gravel - black, white arange X +t0 1% in quhang o

subrd., sand'matrix S0 to 40 ft
Clay - vellow, tr. of silt

I.D. - 65 ft,

100 J

150

] : ] HoleNo .TAZ9 .
-37- : page .L... of 1. ..
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Hole ‘g:.lﬂ____.._ Logged by

SAMPLEWG O
Thomas A, Parkhill _ pate _Sapt, 14, 1980psge... 1 of. 1l

Driller John Scarborough . m._ 65 ft. Date .9-14-80
Probe _None ™ Date
Est Mud We, _Air Hole Size __4% iN. _ tog Types Collar Elev4278.8 ft
Location 1810 FSL 1225 FEL Sec.:. 36 195 p33E
Area Caprock i County ___lea State _N._Mex._ . Collar Coor. N J—
Remarks
Depth | log Description
|
7] Caliche - yellowish-white, tr. of vf. gtz. grains
Sand - brownish-orange, vf. to f. qtz. grains, Aanq'. to subrd., tr.
of clay matrix . )
7
50 Sand. - orange, vf, tg f. gtz. grains, ang. to subrd;. tr. of clay
matrix, 3 to 5% of sample contained aravel - black, grav,
% to % in., subang. to subrd. -
L N———
Clay - vellow, tr. of vf. atz. grains
] .
i T.D. — 65 ft,
.'1
LY
100 J
. .
150
4
200 J e
| - Hole No . TA=10.....
-38- ’ page .1... of 1.




| SAMPLE | o
Hole ———TA=11 . logged by .Ihomas A. Parkhill " pate _Sept. 14, 1980hage . .l of L

Driller John _Scarbordugh 10 60 ft. Date _9-14-80
Probe None T0 Date
Est Mud W AIiT __  Mole Size 4% iN. _ iog Types Collar Elev278.2 ft
Location 2085 FNL 390 FuL : Sec... 31 _T_.95S Rr.34L
Area ___Caprock i ‘County Lea State N. Mex.  Collar Coor. N B
Remarks
Oepth Description
Caliche vollowishewhite. to  of uf ot  ornoiog
7 RA x| A =1
Sand - light orange, vf, tg f, qtz. grains, ang. to subrd,, tr. of
clay ‘mtr‘ix i '
Clay - brownish-orange, tr. of vf. qtz. qr'ains'
Sand - orange, vf. to f. qtz. qrains, anqg. to subrd.
50 Clay - vyellow, tr, of vf. gtz. grains
B I.D =.A0 _ft
100
. J -
.
-
150
]
200 4
] L Hole No ... TA=11.
~39._ o : page WA of._...l.....




Appendix D

DRILLER'S LOGS
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SCARBOROUGH DRILLING
TEST HOLES — WATER WE{)
122 N. 24th St. - Ph. 806-872.3285 or 3128
LAMESA, TEXAS 79331

74 2. WELL LOG

SCARBQROUGH DRILLING
TEST (@LES — WATER WELLS

122 N. 24th St. - Ph. B06-872.3285 or 3128
LAMESA, TEXAS 79331

fﬂ / WELL LOG
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. SCARBOROUGH DRILLING
TEST HOLES — WATER LS
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Appendix E

STATE ENGINEER'S WELL SCHEDULE
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Remarks cont,

SKETCH:

INITIAL WATER-

DEPTH TO WATER

LEVEL MEASUREMENT — mmpmmazv — wwwws
pate 7 25 1972 5900 | 52,00
Hour Fwﬁ/ocm munlm.m..\.ml 45| se5
Not POA 6) PO () [FFIF| sz 54,15~
¥ L meas after pump shut off min., Pumping WL ()

Remarks

Remarks cont,

SKETCH:

INITIAL WATER=-

DEPTH TO WATER
. m‘—yﬂ

LEVEL MEASUREMENT Below MP
1st 2nd 3rd LS
Date SEP7 _ 25 .%nm.e SB00 | FFo0 352.93
moﬁﬁéog ile 1y 7 [ ho7 EE
Not POA (/) POA ( ) 5295 |52.93 5158
W L meas after pump shut off min. Pumping W L ( )

Remarks

e s east s amaeaimor mmae s e bieaa te
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Remarks cont,

SKETCH:

INITIAL WATER-

DEPTH TO WATER

Not POA (-!) POA (

)

LEVEL MEASUREMENT Below MP Below
1st 2nd 3rd . LS
. cmnm,umuﬁx‘ J5 19 &0 Rl
Hour 2:/° >zwocmnsmnn — y \\
v

W L meas after pump shut off

Remarks

~d

min.

Pumping W L ()

Remarks cont,

SKETCH:

INITIAL WATER~- DEPTH TO WATER
LEVEL MEASUREMENT Below MP mq
1st 2nd 3rd L
Pate mm\x >sz “.H\msmo K0P | 5900 | S8.00
Hour 208 pip0bs —cln | N3 | 234 | 134
Not POA () POA (DN (56 44 | ce | SEL6
W L meas after pump shut off min. Pumping WL ()

Remarks

P T

S e
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Remarks cont,

SKETCH:

INITIAL WATER- DEPTH TO WATER
LEVEL MEASUREMENT Below MP Below
1st 2nd 3rd LS

omﬁmnwmm\\\ NM W\WO 5% 05| 53.00

u mnb \\h -
Hour £..0¢ 36 ocm:LMhh. /6| aers
Not POA (i) POA ( )52.37|52.37
W L meas after vcav shut off min. Pumping W L.( )

Remarks

Remarks cont.

SKETCH:

INITIAL WATER-

DEPTH TO WATER

LEVEL MEASUREMENT Below MP mﬂ,‘l
1st 2nd - 3rd L
Date ,U.\{N\\ES.N,W H@ ik 55,00 572 oo
2,25 &
Hour* :\m&ocm ¢ «\ 79 2,78
Not POA (). POA ( )59 72 |50.22 5022
W L meas after pump shut off min. Pumping WL ()

Remarks
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Remarks cont,

SKETCH:

INITIAL WATER-

DEPTH TO WATER

LEVEL MEASUREMENT Below MP Below
1st 2nd 3rd LS
Date IE/T _ 25 1982|8500 |sE,00
’ & "
Hour - ,wéocm . 3.)r 4.1
Not POA (™) POA ( Y ss82 | 5.98 5788
W L meas after pump shut off min. Pumping WL ()

Remarks

Remarks cont,

SKETCH:

INITIAL WATER-

DEPTH TO WATER

LEVEL, MEASUREMENT Below MP wmil
1st 2nd © 3rd L
cmﬁm/wm\\ﬂ ZS REX TO_ 155 00 | 5% 00
Hour 35 JZUOUm.LPI 2¢/ YA d4
Not POA G<) POA ( )[5Z .9 |52,/9 52,19
W L meas after pump shut off min. Pumping WL ()

Remarks
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Remarks cont,

SKETCH:

INITIAL WATER-

DEPTH TO WATER

Not POA 9..,.&. POA ( )

W L meas after pump shut off

Remarks

LEVEL MEASUREMENT Below MP Below
ist 2nd 3rd | LS
" pate SEX/, VNmﬂ~pm 50 L |
! A ..,..\\ m.u ./ =
:ocw&hmwl\ Obs a1k p .
-4 NIV

2

min.

Pumping WL ()

Remarks cont,

SKETCH:

DEPTH TO WATER

INITIAL WATER- ..
LEVEL MEASUREMENT Below VP Bet
| ) 1st 2nd 3rd LS
pate /T _ 25 1980 |K/.0p| 59,00 | 58,00
p AM ocmnHUDhr. A .
4 N3 | z3¥ | 134
Not POA ( ) POA ( ) »\mﬁ/_w/u 56 b | 5666 546

W L meas after pump shut off _______

Remarks

min. Pumping WL ()




A Y

A February 15, 1980
' @m From

JERRY SEXTON
District Supervisor

To Dick,

As I have previously advised you, we have had a
windmill go bad in the northern part of Lea County.
We are now setting up a bradenhead survey of the
area.

The area has very little fresh water and the State
Engineers have a fresh water well some 5 miles
away which went bad in 1966.

I would like to have the new hydrologist in on it
from the very beginning. He can take it over or he
can work under me, but I think we should get together
and decide what we will end up with and how much we
will do. I can either come to Santa Fe or you folks
can come down. I feel Joe will want to be in on this.




ENERGY AND MINERALS DEPARTMENT
OIL CONSERVATION DIVISION
HOBBS, NEW MEXICO

WATER ANALYSIS

Well Ownership: W 77’?57729 Well No. #7/
Land Status: State ____ Federal ___ Fee _
Well Location: Unit Letter ___, Section 36, T 7 S, R_Z23E
S £ W//;/Mr// — Somdie  SofLT b ,//am///;f,
Type Well: ' Depth feet.
Well Use: SHoa A
Sample Number: #/ Date Taken: 2 —/# —5°
Taken By: Sex7z+7
Specific Conductance: M/ore
Total dissolved Solids: PPM.
Chlorides: G, 370 PPM.
Sulfates: PPM.

Ortho-phosphates: [ JV.Low OJtow  [JMedium [JHigh
Sulfides: [ Inone (JLow  [JMedium [(JHigh

Date Analyzed: Z2-~/& ~ &2 . . By: /M A /W

01X Conservation Division

REMARKS:

,ZJ“MM = 20 (ks y HO_ LB A 657D




ENERGY AND MINERALS DEPARTMENT

OIL CONSERVATION DIVISION
HOBBS, NEW MEXICO

WATER ANALYSIS

Well Ownership: %s’ﬁg’ —/—/Z;—Jﬂ;ﬁ Well No.#'a
Land Status: State ___ Federal ____ | Fee __
Well Location: Unit Letter ___, Section 25 ,T_7 S, RIS E
NW windpr) — Sompse Fofeos wile //éi%a,%7zé;
Type Well: ' Depth feet.
Well Use: S S A |
Sample Number: £ Date Taken: R —/¥-52
Taken By: S e
Specific Conductance: m/n. |
Total dissolved Solids: PPM.
Chlorides: 2.4 ppM.
Sulfates: PPM.

Ortho-phosphates: [JV.Low Otow  [JMedium CJHigh
Sulfides: [ JNone OJtow  [JMedium [JHigh

Date Analyzed: Rrrd -0 By: S 1o £ A

siony

REMARKS :

Z—;MW = /‘7‘200 (dc?léf/}/ ’?3_-, '%Z%/g_?l‘,\m 42




ENERGY AND MINERALS DEPARTMENT
O1L CONSERVAYION DIVISION
HOBBS, NCW MEXICO

WATER ANALYSIS

Well Ownership: /=227 Well No. _#’3

tand Status:  State Federal Fee
Well Location: Unit Letter Za , Section 3¢ , T & S, RZFE

;/0'6577‘{‘6’4/ 4 S Cormr see, F6.

Type Well: AL/, Lo ey twed Depth feet.

Well Use: fpiy. — S Focrsm — pindu)/

Sample Number: %/ Date Taken: <<-2/~2E2

Taken By: Luhd Seov

Specific Conductance: B N/ne
Total-dissolved Solids: PPM.
Chlorides: ‘ 7, 778 PRI
Sulfates: PPM.
Ortho-phosphates: [ JV.Low [(Jtow  [Jredium [JHigh
Sulfides: [Jnrone Cltow  [Jidedium [(Jnigh

Date Analyzed: =-EFZ-FO % e/ /&ﬂ/é/d/ﬁ’ .

Conservation Divisien

REMARKS:  fi/w Foos Sove) &2 et

Sl Aeip = OO foctor o S0 STt 9 73S
7
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