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MEMORANDUM 

January 15, 1981 

TO: R. L. Stamets, Technical Support Chief, Oil Conservation Division 

FROM: David G. Boyer, Geohydrologist, Water Pollution Control Bureau, 
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 lithologic 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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The results of the chemical analyses show high values of chlorides in the 
vicinity of the Vado Oil Field (f,704 and 8,450 mg/l) and a low value 
(42 mg/l) from a windmill about one-half mile away to the northwest (OCD 
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 i t 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/l 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/l). 

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). All OCD test hole samples plot to the right of this 
1 ine. 

2. On Figure 29, "the su l fa te-ch lor ide r a t i o of o i l - f i e l d water from 
Paleozoic rocks is less than about 0.25" (page 111). The SO/jVCl 
ra t ios for the OCD tes t holes l i s t ed above are 0.09, 0.35, 0.26, 
and 0.07, respect ive ly . 
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3. Also on Figure 29, "All samples 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). OCD total 
concentrations of sulphate plus chloride 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 s t i l l 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 
OCD 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. I t 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 i f 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, i f 
possible, past brine production volumes and disposal practices for the 
Vada Oil 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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4. In addition to the structural contour map (OCD report Figure 4) and 
the surface map (Suggested in Item 1) showing location of oil 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 1.—INDEX MAP SHOWING THE LOCATION OF THE NORTHERN 
LEA COUNTY AREA AND ITS RELATION TO THE 
HIGH PLAINS AND THE PECOS RIVER VALLEY 

M o d i f i e d f rom Ash, 1963 
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INTRODUCTION 

A d e t a i l e d ground water study program was conducted to determine 
i f a p o l l u t i o n problem e x i s t e d i n Section 36, Township 9 South, Range 
33 East. 

Eleven (11) t e s t wells were d r i l l e d t o obt a i n water samples and 
geo l o g i c a l i n f o r m a t i o n . Two (2) of the holes remain as observation 
w e l l s . No a d d i t i o n a l water samples could be obtained because a l l 
w i n d m i l l s i n the area were shut down. This work was done between 
September 12, 1980 and September 14, 1980. 

PHYSIOGRAPHY 

The topography of t h i s area i s dominated by the Llano Estacado, 
which i s the southern extension of the high p l a i n s i n southeastern 
New Mexico ( f i g u r e 1 ) . I t i s a plateau which stands about 100 to 300 
feet above the surrounding area. In general, the Llano Estacado sur­
face i s smooth and slopes toward the southeast at 10 to 20 fe e t per 
mile. 

The most c h a r a c t e r i s t i c features of the Llano Estacado are un-
drained depressions or playas ranging from a few fe e t to 50 feet or 
more and from a few hundred fe e t to a mile or more i n diameter. Most 
of the depressions form temporary ponds or lakes only during the summer 
ra i n y season. Some of the l a r g e r depressions contain perennial lakes 
of " a l k a l i " or "s a l i n e water." 

The Llano Estacado's stream drainage i s poorly developed. Stream 
d i s s e c t i o n s are very shallow with almost no development of t r i b u t a r i e s . 
The long shallow v a l l e y s f o l l o w the slope of the land surface at widely 
spaced i n t e r v a l s . 

GEOLOGY 

The surface geology of the study area i s dominated by sediments 
of Quaternary, T e r t i a r y , Cretaceous and T r i a s s i c age which r e l a t e 
d i r e c t l y t o useable ground water. The subsurface geology of the area 
includes rocks which range from Precambrian t o Permian i n 
are not s i g n i f i c a n t to useable ground water, but they are 
of the h i g h l y mineralized water produced w i t h o i l . Rocks 
ages w i l l not be described here. 

age. They 
the source 
of these 

T r i a s s i c age rocks of the Dockum group unconformably 
rocks of Permian age and range i n thickness from 1,400 to 
i n northern Lea County, New Mexico. The Dockum group can 
i n t o the 
t i n c t i o n 
and poor exposures. The group's lower s e c t i o n has a maximum thickness 
of 600 fe e t and consists mostly of a reddish sandstone but also i n -

o v e r l i e 
1,400 to 2,100 fe e t 

be d i v i d e d 
Santa Rosa sandstone and the Chinle formation, but the d i s -
i s not made i n t h i s area because of l i t h o l o g i c s i m i l a r i t i e s 
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eludes minor amounts of variegated shale and limestone. The upper part 
of the group can have a thickness up to 1,200 f e e t . This s e c t i o n i s 
predominately a reddish shale but does contain minor amounts of 
variegated shale, sandstone, conglomerate and limestone. The Dockum 
group i s exposed i n the SW/4, Section 3, Township 11 South, Range 31 
East. 

Cretaceous age rocks of the Tucumcari shale unconformably o v e r l i e 
the Dockum group i n northern Lea County. 

Ash (1963) describes the Tucumcari shale as a generally f o s s i l i -
ferous dark gray s i l t s t o n e and t h i n beds of brownish sandy limestone, 
grayish limestone and sandstone. In outcrop the s i l t s t o n e beds weather 
to a ye l l o w i s h c o l o r and the sandy limestone beds u s u a l l y have the 
appearance of a y e l l o w i s h 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 i n a g u l l y on the west side of North Lake (Ash, 1963). 

T e r t i a r y age rocks of the Ogallala formation c o n s i s t of c l a y , 
s i l t , f i n e t o coarse grained sand, gravel and c a l i c h e . The l i t h o l o g y 
changes r a p i d l y w i t h i n short distances, both h o r i z o n t a l l y and v e r t i c a l l y , 
and i n d i v i d u a l beds or lenses are not continuous over wide areas. 

Most of the Ogallala formation i s unconsolidated, except f o r near 
the top and l o c a l l y w i t h i n the formation where the sediments have been 
cemented, c h i e f l y w i t h calcium carbonate, to form beds of c a l i c h e . 
The degree of cementation of ca l i c h e varies g r e a t l y from p a r t i a l l y 
cemented to w e l l cemented. No sharp break e x i s t s between the c a l i c h e 
caprock and the underlying sediments because the amount of cementation 
decreases g r a d u a l l y w i t h depth. A bed of c a l i c h e on top of a formation 
w i l l form a prominent topographic high because of i t s resistance to 
erosion. 

Pleistocene and Recent age sediments composed of sand, s o i l and 
alluvium unconformably o v e r l i e the Ogallala formation on the Llano 
Estacado. The thickness of sediments ranges from 0 to about 30 f e e t . 
The sediments are o f f - w h i t e to l i g h t brown i n c o l o r . 

GROUND WATER RESOURCES 

A l l useable ground water i n t h i s study area comes from three (3) 
p r i n c i p a l geologic u n i t s , the Dockum group, the Tucumcari shale, and 
the Ogallala f o r m a t i o n . No potable water i s found below the Permian-
T r i a s s i c unconformity. 

-5-



The Ogallala formation of T e r t i a r y age and the a l l u v i u m , 
s o i l , and sand of Pleistocene and Recent ages form a s i n g l e hydro-
l o g i c u n i t and i n t h i s r e p o r t t h e i r h ydrologic c h a r a c t e r i s t i c s 
w i l l be discussed together. 

The water w e l l s of the T e r t i a r y and Cretaceous deposits are 
generally of a b e t t e r chemical q u a l i t y than t h a t from T r i a s s i c 
age deposits. The younger ( T e r t i a r y age, o n l y ) rocks are more 
permeable, t h e r e f o r e producing wells w i t h b e t t e r y i e l d s . 

The Tucumcari shale has l i m i t e d q u a n t i t i e s of ground water. 
The p r i n c i p a l a q u i f e r i s the sandstone beds which l i e near the base 
of the f o r m a t i o n . 

The ground water has to be pumped from the wells t h a t pene­
t r a t e rocks of Cretaceous age. I t was reported t h a t water i n t h i s 
formation flowed at the land surface under a r t e s i a n pressure, but 
a l l a r t e s i a n w e l l s ceased to flow a f t e r 1940. 

No-data i s a v a i l a b l e on amount of water pumped ( w e l l y i e l d ) 
but i t appears t o be low because of the high amount of clay i n the 
T e r t i a r y s e c t i o n . 

In t h i s area the ground water flows g e n e r a l l y from a n o r t h ­
westerly d i r e c t i o n to the southeast. This has not been p o s i t i v e l y 
confirmed because the data obtained was from an aq u i f e r i n a de­
pleted s t a t e . The depleted s t a t e of the post-Mesozoic age aq u i f e r s 
was confirmed by Mourant's (1971) maps. 

GROUND WATER QUALITY 

Water samples were obtained from s i x (6) of the eleven (11) 
water q u a l i t y t e s t w e l l s . Holes TA-1, TA-6, TA-8 and TA-9 had 
water analysis f o r calcium (Ca), magnesium (Mg), sodium (Na), 
potassium (K), bicarbonate (HCO-j), carbonate (C0^), s u l f a t e (S0^), 
c h l o r i d e (Cl) and t o t a l dissolved so l i d s (TDS). This work was 
performed by Albuquerque A n a l y t i c a l , Inc. of Albuquerque, New 
Mexico. Water samples obtained from TA-3 and TA-10 were run f o r 
c h l o r i d e content by OCD personnel at Hobbs, New Mexico. For the 
holes i n which water samples could be obtained, i t was found t h a t 
the c h l o r i d e content varied from 1704.0 to 8450.0 ppm. In a l l 
cases the water exceeded the human health standards f o r ground 
water f o r c h l o r i d e s which i s 250 ppm. 

The chemical data from holes TA-1, TA-6, TA-8 and TA-9 was 
p l o t t e d on a t r i l i n e a r diagram. A random arrangement of data 
points ( f i g u r e 3) i n d i c a t e s t h a t the waters are not r e l a t e d . 
The c h l o r i d e values of holes TA-3 and TA-10 also f o l l o w the ran­
dom p a t t e r n . 

Holes TA-1 and TA-9 are calcium c a t i o n type and c h l o r i d e 
anion type water. Hole TA-8 i s a no dominant c a t i o n and c h l o r i d e 
anion water. Hole TA-6 i s a sodium c a t i o n and c h l o r i d e anion 
type water. 
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Chloride values f o r the s i x (6) holes averaged 3,549.2 ppm 
and the means was 2,590.0 ppm. The d i f f e r e n c e between the average 
and the mean of the c h l o r i d e value was 959.2 ppm. This i s yet 
another i n d i c a t o r t h a t the water from these holes i s u n r e l a t e d . 

The three (3) w i n d m i l l s shown_ i n Section 36, 
Range 33 East (see f i g u r e 2) sampled and analyzed 
values by the OCD o f f i c e at Hobbs on February 14, 

Township 9 South, 
fo r c h l o r i d e 
1980. 

The w e l l i n the NW/4 of Section 36 had a low c h l o r i d e value 
of 42.6 ppm. Two (2) wells were located i n the NE/4 of Section 
36. The southeast w e l l had c h l o r i d e values of 6,390.0 ppm. The 
northwest w e l l had a c h l o r i d e value of 7,738.0 ppm. 

(JL 

-to 

These values were not used f o r the ground water q u a l i t y assess-
because of the long period of time which lapsed between the 
the w e l l samples were c o l l e c t e d and the time w e l l water samples 
obtained from t e s t hole d r i l l i n g . The c h l o r i d e values may 
changed considerably due to a change i n season. 

The probable cause of t h i s wide hydrogeochemistry v a r i a t i o n 
i s the advanced stage of de p l e t i o n of the Ogallala formation a q u i ­
f e r . As a r e s u l t , the recharge water p e r c o l a t i n g through the 
Ogallala formation has become m i n e r a l i z e d . This water would tend 
to accumulate i n the small depressions ( f i g u r e 4) found on the 
erosion surface of the impermeable Cretaceous age Tucumcari shale. 
For a l l p r a c t i c a l purposes the water i s now i n a stagnate s t a t e . 
These depressions would tend to lose most of t h e i r 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 o f f i c e n o t i f i e d the author t h a t a p o t e n t i a l 
ground water problem e x i s t e d at the Tapp Ranch. A bradenhead 
survey was conducted on a l l o i l and gas wells i n the area by the 
OCD Hobbs o f f i c e . These t e s t s i n d i c a t e d none of the wells were 
le a k i n g . The wel l s tested are part of the Vada O i l F i e l d . 

Research work was done to assess the area's ground water 
resources and study the geology of the a q u i f e r s . 

A d r i l l i n g program was planned and c a r r i e d 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 i n d i c a t e t h a t the ground water i s u n s u i t a b l e f o r 
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both human consumption and i r r i g a t i o n purposes. The t o t a l d i s s o l v e 
s o l i d s (TDS) ran from 4844.0 to 20,688.0 ppm. 

At l e a s t one (1) w e l l , TA-9, was also u n s u i t a b l e f o r c a t t l e 
because the TDS i s above 10,000 ppm. This may also apply to other 
water t e s t w e l l s from which no water samples could be obtained. 

See appendix f o r f u r t h e r i n f o r m a t i o n on the water q u a l i t y 
analyses. 

LITHOLOGY OF THE WATER QUALITY TEST HOLES 

The holes were d r i l l e d through the T e r t i a r y age Ogallala forma 
t i o n . The top ten (10) to t w e n t y - f i v e (25) f e e t of the hole con­
s i s t e d of a hard p i n k i s h - w h i t e or white c a l i c h e . Only hole TA-5 
was found to have a t h i c k (5 f e e t ) s o i l cover o v e r l y i n g the c a l i c h e 
and i t can be described as a brown, very f i n e to f i n e q t z . sand 
w i t h a trace of clay matrix. The lower Ogallala formation i n t h i s 
area consists of clays and sands. The clays are orangish-brown 
and are from ten (10) to t h i r t y (30) f e e t t h i c k . Clay sections 
are absent i n some of the holes. The sands are orange wit h very 
f i n e to f i n e quartz grains and have a thickness from f i v e (5) to 
t h i r t y - f i v e (35) f e e t . Sand sections are not present i n a l l of 
the holes. The bottom of the Ogallala formation i s u s u a l l y defined 
by a d i s t i n c t gravel bed. The gravels found i n t h i s area are of 
a s p o t t y nature. In some cases they are completely missing or 
only a minor c o n s t i t u e n t of the sand beds. When present, the 
gravels range from f i v e (5) to ten (10) f e e t t h i c k with a gr a i n 
size varying from 1/4 to 2 inches. The color of the i n d i v i d u a l 
pebbles varies from black, white, gray, orange and red. 

A l l of the water w e l l t e s t holes d r i l l e d i n t h i s area were 
completed i n the Tucumcari shale. Most of the holes penetrated 
from f i v e (5) t o twenty (20) f e e t of a yellow or greenish-yellow 
c l a y . Holes TA-1 and TA-2 penetrated the unweathered dark gray 
clay and/or shale. 

One (1) combination s t r a t i g r a p h i c and water w e l l e x p l o r a t i o n 
hole was d r i l l e d . Hole TA-2 was d r i l l e d t o 145 f e e t . This hole 
di d penetrate a sma l l , non water-bearing gray sand at the i n t e r v a l 
between 135 to 140 f e e t . 

No T r i a s s i c age Dockum'group sediments were penetrated during 
the d r i l l i n g program conducted at the Tapp Ranch area. 

Most of the holes d r i l l e d i n t h i s area had a t o t a l depth of 
about 65 f e e t . One hole was d r i l l e d to a depth of 145 f e e t . 

Further i n f o r m a t i o n about the l i t h o l o g y of these holes can 
be obtained from the appendix. 
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WATER LEVEL MEASUREMENTS 

The State Engineers O f f i c e measured the water l e v e l of the 
wells when the hole l o c a t i o n s were surveyed i n . The water l e v e l 
i n the water q u a l i t y t e s t wells from ground l e v e l were: 
TA -1 55. 89 feet TA-2 Dry hole TA-3 54 .15 f e e t 
TA -4 56.66 feet TA-5 59. 89 f e e t TA-6 51 .58 f e e t 
TA -7 50.22 feet TA-8 52. 39 f e e t TA-9 52 .19 f e e t 
TA -10 51.88 feet TA-11 Dry hole 

Water l e v e l measurement e l e v a t i o n s were compared w i t h the 
e l e v a t i o n of the bottom of the gravels which i s the most permeable 
u n i t of the Ogallala formation. 

In many cases the water l e v e l s were found to be below the 
bottom of the gravels. This i s another i n d i c a t o r t h a t the aq u i f e r 
i s depleted. The source of t h i s water was probably a very t h i n 
s aturated or the unsaturated vadose of the gr a v e l . 

Water l e v e l s i n or above the gravel beds i n d i c a t e the saturated 
water zones are discontinuous lenses of ground water. 

SUMMARY 

The i n f o r m a t i o n c o l l e c t e d i n the f i e l d i n d i c a t e s t h a t the 
ground water problem i s not r e l a t e d t o any o i l and gas production 
i n the area. The high concentration of minerals i n the water i s 
due to the d e p l e t i o n of the Ogallala formation ground water by 
pumping and the subsequent evaporation of the remaining water. 

RECOMMENDATIONS 

The OCD should monitor the two (2) observation wells to de­
termine i f any changes have occurred i n ground water q u a l i t y . 
The water l e v e l s must also be measured t o determine i f the a q u i f e r 
has any p o t e n t i a l f o r recharge. This work must be done on a monthly 
basis f o r one (1) year. After one (1) year the program should be 
reviewed to see i f i t needs to be continued. 

This area has l i m i t e d p o t e n t i a l f o r the development of ground 
water resources. 

The owner of t h i s land should consider d r i l l i n g a ground water 
e x p l o r a t i o n hole. Any other p o t e n t i a l a q u i f e r s i n the area would 
c e r t a i n l y have to be d r i l l e d to a depth greater than 145 f e e t . 
A pumping t e s t should be conducted to determine the capacity of 
the w e l l and the h y d r a u l i c c h a r a c t e r i s t i c s of the a q u i f e r . Water 
samples must be obtained and a chemical a n a l y s i s run to determine 
water q u a l i t y . 
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FIELD NOTES ABOUT WATER WELL DRILLING 

TA-1 

September 12, 1980 0 to 80 f e e t T.D. 
Hole completed w i t h 3 inch p l a s t i c PVC pipe 

21.2 x 142.0 = 3010.4 ppm Cl 15 min. j e t t i n g of we l l 
Note: Very l i t t l e water present i n form a t i o n . Water sample 

was t h i c k w i t h clay and hole was almost dry. Water 
sample was obtained a f t e r sediments had s e t t l e d out. 
Hole was d r i l l e d with water. 

TA-2 

September 13, 1980 0 to 145 fe e t T.D. 
No casing i n hole 

Note: Dry hole 
0 to 60 fe e t d r i l l e d w i t h a i r . 60 to 145 f e e t d r i l l e d 
w ith water. 

TA-3 

September 13, 1980 0 to 60 fe e t T.D. 
No casing i n hole 

Note: Dry ho l e , but bottom of hole was damp. 
Hole was d r i l l e d w i t h a i r . 

TA-4 

September 13, 1980 0 to 65 f e e t T.D. 
No casing i n hole 

Note: Dry hole, but bottom of hole was damp. 
Hole was d r i l l e d w i t h a i r . 

TA-5 

September 13, 1980 0 to 65 fe e t T.D. 
No casing i n hole 

Note: Dry h o l e , but bottom of hole was damp. 
Hole was d r i l l e d with a i r . 
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TA-6 

September 13, 1980 0 to 65 fee t T.D. 
Hole completed w i t h 3 inch p l a s t i c PVC pipe 

12.0 x 142.0 = 1704.0 ppm Cl 15 min. j e t t i n g of w e l l 
Note: Hole was dry a f t e r sample obtained. Water sample 

taken a f t e r sediments had s e t t l e d out. Hole was 
d r i l l e d w i t h a i r . 

TA-7 

September 14, 1980 0 to 65 fee t T.D. 
No casing i n hole 

Note: Hole was dry w i t h a small seepage of water i n 
i n s u f f i c i e n t q u a n t i t i e s to be blown out of hole. 
Hole was d r i l l e d w i t h a i r . 

TA-8 

September 14, 1980 0 to 65 fee t T.D. 
No casing i n hole 

17.6 x 142.0 = 2499.2 ppm Cl 15 min. j e t t i n g of w e l l 
Note: The hole y i e l d e d only a small amount of water. Water 

sample taken a f t e r sediments had s e t t l e d out. 
Hole was d r i l l e d w i t h a i r . 

TA-9 

September 14, 1980 0 to 65 fee t T.D. 
No casing i n hole 

58.3 x 142.0 = 8278.6 ppm Cl. 15 min. j e t t i n g of w e l l 
Note: The hole y i e l d e d only a small amount of water. Water 

sample taken a f t e r sediments had s e t t l e d out. 
Hole was d r i l l e d with a i r . 

TA-10 

September 14, 1980 0 to 65 fee t T.D. 
No casing i n hole 

Note: Dry hole. Hole was d r i l l e d w i t h a i r 
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TA-11 

September 14, 1980 0 to 60 f e e t T.D. 
No casinc, i n hole 

Note: Hole was dry w i t h a small seepage of water i n 
i n s u f f i c i e n t q u a n t i t i e s to be blown out of hole. 
Hole was d r i l l e d w i t h a i r . 

September 15, 1980 

D r i l l i n g water f o r Holes TA-1 and TA-2 was tested f o r 
c h l o r i d e content. 

0.5 x 142.0 = 71.0 ppm Cl. 
Note: This was r a i n water obtained from b a r - d i t c h on road 

to Paul Hamilton area. This water was also used 
f o r Hamilton w e l l H0-1. 
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ENERGY AND MINERALS DEPARTMENT 
OIL CONSERVATION DIVISION 

HOBBS, NEW MEXICO 

WATER ANALYSIS 

Well Ownership: ~ ^ f ^ ~T~P0 PD Well No. 

Land Status: State . Federal Fee 

Well Location: Unit Letter , Section 3 b , T f S, R -Ŝ E 

Type Well: Depth feet. 

Well Use: 

Sample Number: 

3̂ -f-ctz. /T 

Date Taken: ^ - / f -

Taken By: ^ - 5 e X ~ / L ^ ^ r 

ITI/A. 

PPM. 

Spec i f i c Conductance: 

Total d issolved So l i ds : 

Chlor ides: 6> , 3<?o PPM. 

Su l fa tes : PPM. 

Ortho-phosphates: QV.Low QLow QMedium Q H i g h 

Su l f i des : Q N o n e QLow QMedium (~) High 

Date Analyzed: £ - S f - " By: ^ T T ^ t ? / I S . X ^ ^ ^ ^ L -
Oi-KConservation Division S 

REMARKS: 

-7 
-22-



ENERGY AND MINERALS DEPARTMENT 
OIL CONSERVATION DIVISION 

HOBBS, NEW MEXICO 

WATER ANALYSIS 

Well Ownersh ip :__^3r 

Land Status: State Federal 

Well No. 

Fee 

Well Locat ion: Unit Le t t e r Section J2<T , T ? S, R S 3 E 

Type Well: 

Well Use: 

Depth feet. 

Sample Number: 

Specific Conductance: 

Total dissolved Solids: 

Chlorides: 

Sulfates: 

Date Taken: 

Taken By: _ 

PPM. 

PPM. 

PPM. 

Ortho-phosphates: QV.Low QLow Q Medium 

Su l f i des : Q None QLow f l Medium 

• High 

• High 

Date Analyzed: c% - / 4 ~ (fd By: y^rt-t (AJ 
^011 Conservation Eft visivv<y 

REF4ARKS: 

- 2 3 -



ENERGY AND MINERALS DEPARTMENT 
OIL CONSERVATION DIVISION 

HOBBS, NEW MEXICO 

WATER ANALYSIS 

Well Ownership: 

Land Status: State Federal 

Well No. 

Fee 

^ 3 

Well Location: Unit Letter Z0/ , Section 3C- , T f S, v\^3 E 

Type Well: U/^ fer U ^ ^ ^ Depth feet. 

Well Use: Or^r. ~ /**r// 

Sample Number: Date Taken: 

Specific Conductance: 

Total'dissolved Solids: 

Chlorides: 

Sulfates: 

Taken By: 

PPM. 

9, PPM. 

PPM. 

Ortho-phosphates: QV.Low QLow QMedium 

Sulf ides: • jNone Q L o w O Medium 

• High 

• High 

Date Analyzed: 2-22 By: 
jy\ \ Conservation Divisian 

REMARKS: M/d 7*t?/~ /Size-/ -f-cr^Y\ 

y 
- 2 4 -



)RRECTED ANALYSIS 

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 Fee 

Well Locat ion: Uni t Le t te r , Section 36 t j 9 s , R 33 g 

Type Wel l : t es t w e l l , water Depth 80 f e e t > 

Well Use: water contamination study 

Sample Number: J } Date Taken: 10-21-80 

T a k e n B y : Eddie Seay 

Specific Conductance: m/^. 

Total d issolved So l ids : PPM. 

Chlor ides: 3 2 6 6 PPM. 

Su l fa tes : PPM. 

Ortho-phosphates: QV.Low • L o w • M e d i u m O H i g h 

Su l f i des : • j N o n e QLow • Medium Q High 

Date Analyzed: 10-28-80 

REMARKS: 

^Ci/I Conservation D iv is ion 

5 ml sample = 710 x 4.6 = 3266 ppm 

- 2 5 -



CORRECTED ANALYSIS 

ENERGY AND MINERALS DEPARTMENT 
OIL CONSERVATION DIVISION 

HOBBS, NEW MEXICO 

WATER ANALYSIS 

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

Land Status: State Federal Fee 

Well Location: Unit Letter , Section 36 , T 9 S, R 33 E 

Type Well 

Well Use: 

water test well Depth 59 feet. 

water contamination study 

Sample Number: Date Taken: 10-21-80 

Specific Conductance: 

Total dissolved Solids: 

Chlorides: 1704 

Sulfates: 

Taken By: Eddie Seay 

PPM. 

PPM. 

PPM. 

Ortho-phosphates: QV.Low QLow QMedium QHigh 

Sulf ides: QjNone QLow QMedium QHigh 

Date Analyzed: 10-28-80 
1 Conservation Division 

REMARKS: 

5 ml sample = 710 x 2.4 = 1704 ppm 

- 2 6 -



CORRECTED ANALYSIS 

ENERGY AND MINERALS DEPARTMENT 
OIL CONSERVATION DIVISION 

HOBBS, NEW MEXICO 

WATER ANALYSIS 

Well Ownership: OCD TAPP RANCH Well No. TA #10 

Land Status: State Federal Fee 

Well Location: Unit Letter , Section 36 , T 9 S, R 33 E 

Type Well: water test well • Depth 55 feet. 

Well Use: water contamination study 

Sample Number: J Date Taken: 10-21-80 

Taken By: 

Specific Conductance: m̂A-

Total dissolved Solids: PPM. 

Chlorides: 3 1 9 5 PPM. 

Sulfates: PPM. 

Ortho-phosphates: QV.Low QLow QMedium QHigh 

Sulf ides: jQNone QLow QMedium QH igh 

Date Analyzed: 10-28-80 By: 
i^O/il Conservation Division 

REMARKS: 

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

-27-



Appendix C 

LITHOLOGY LOGS 

-28-



Hole -

E^X3 
1 ^ ^ DM-

^ SAMPLE. 
togged by Thomas A. P a r k h i l W 0 B , e Sept ._1_2_,_ 1 9 8 1 ^ . 1 o f _1 

Driller -Inhri S c a r b o r o u g h 

Probe None 

Est Mud Wt. - J a t e r H o | e ^ lx\ i n . l o g T y p e J 

Location 7185 FNI 535 FEL 

. TO 

.TD. 

80 f t . . Date 

. Date 

9-12-80 

/ - I I o 4280.5 f t . Collar Elev. 

A r e a f a p r n r l c 

Remarks 

W 36 T 95 B 3 3E 

County Lea state N » Mex. Collar Coor. N . E 

tWplh log Description 

50 ooo ooo ooo 
OOO­
OOO 

100 

150 

200 

r a l i r h p - l i g h t p i n k , t r . of v f . q t z . qrains 

Clay - orange, t r . of v f . q t z . grains 

H a y - h - n u n i g h - n r g n g p , m n H . ^ J L . q fr. 7 . g r a i n s 

Gravel - black, w h i t e , orange, h to % i n . , ang. to subrd., clay 

matrix ; 

Clay - greenish-yellow, t r . of v f . q t z . grains 

f l a y - Hark gray, t r . of v f . o t z . grains 

T-n- - 80 f t . 

-29-
Hole No ...I:_r..L... 
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SAMPLE^X3 o 
Hole m I n n n p r l hw T h n m a o fl P o r l / h i l ^ n » l . < ; p n f 1 3 . 1 9 H D M W 1 n f 1 

Dr i l le r l n h n q n c i r h n r n i m h • TD 1 4 5 f r . D«t» 9 - 1 3 - R 0 

Probe W n n p m 

Est Mud Wr.Ai r * w a t e r M n k S n k k i n . t n r , T y p M T n l U r FUw.4 2 8 1 . 6 . . f t 

1 n ra t i nn 1 8 5 5 FNL 8 8 5 FEL s « - • 36 T 9S p 33E 

Area C a o r o c k rv. ,ntv L e a s u . ^ N . M e x . CTMKT cVinr. M ,, F 

Remarks fl i r .n _ A D F t , w n r p r - f i f l t -n 1 4 5 F t . D r y h n l p - n n u a t e r 

D i p * Log Description 

l 
j " a l i r h e - p i n k i s h - w h i t e . t r . o f v f . a t z . n r a i n s . h a r d 

i 

I -- r 
i — • 

1. 
1 

5and - o r a n q e , v f . t o f . q t z . q r a i n s , a n g . t o s i i b r d . , t r . o f c l a y 

m a t r i x 

o o o 
o o o 
o o o t r a v e l - b l a £ T < . w h i t e , o r a n o e . k t o h i n . s u b a n q . t o s u b r d . , s a n d 

50 
o o o 
o o o m a t r i x 

I l a y - o r a n q e , m o d . v f . q t z . q r a i n s , t r . o f m i c a 

S h a l e - d a r k g r a v , t r . o f s i l t a n d v f . q t z . g r a i n s 

1 0 0 . 1 0 0 . 

„ 

1 3 5 t n 1 4 D - s t r i n n p r n f n r a v flanrl - v f . t n f . n t 7 . n i L a i n s . a n a . t o 

s u h a n q . m n d . n l a v m a t r i x 

— 

1 5 0 . 

T . D . - 1 4 5 f t . 

2 0 0 -2 0 0 -
. . . . 

Holo No ..T..A =.?.„.;_.. 
- 3 0 - pjiqe ...A of.. 



Holo _ J B E J 

Driller . lohn S c a r b o r o u g h 

probe None 

SAMPLING O 
..Logged hy Thomas A. P a r k h i j ^ ^ 0 a t e S e p t . 1 3 , 1 9 8 0 ^ , ^ 1 o f _ _ l 

. TD. 

.TD. 

65 f t . 

. Date. 

Est Mud Wt. A i r 

location 

Area Caprnr-k 

Hole Size. kk i n . Log Types. Collar Elev.< 

?465 FNI 9?n' FFI 
County [,eg 

S>r 36 T R _ i i £ . 

State N i Hex.,Collar Coor. N E 

Remarks Dry hole - bottom of hole was damp. 

Otpth Log Description 

Caliche - p i n k i s h - w h i t e , t r . of v f . q t z . g r a i n s , hard 

J-

Sahd - l i g h t orange, v f . to f . a t z . g r a i n s , ang. t o subano.. t r . of 

^ ^ " ^ ^ . c l a v matrix 

Clay - oranqe, t r . of f.' q t z . grains 

50 Sand - orange, v f . to L. q t z . q r a i n s , 10% gr a v e l - h to h i n . , 

black, white, subang. to subrd. 

Clay - yellow, t r . of Vf. o t z . grains 

T.D. - 65 f t . 

100 . 

150 

200. 

-31-
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SAMPLE 
Hole _ , 1 ^ 4 logged by T h o m a s A . P a r k h i l ^ ^ Date S e p t . 1 3 , 1 9 8 0 p a g e 1 0 f _ J _ L ^ ^ D a t e 

Driller loho S.CAJ:P9 F..rLug:h 
Probe N o n e 

Est Mud Wt A i l Hole Si™ 4% i n . l o g T y p e s 

location 2 1 5 0 FNL 1 3 5 FEL 

Tfl 65 f t , 

.TD 

.Date_?..-_L3..-_LiL 

. Date. 

. Collar E l e v A L S O ^ t 

See.L2L_T_lL__R.I21 
Area rap r -noL -

Remarks 

County L ea State i _ _ _ l _ _ _ . Collar Coor. N . 

FMpth log Description 

Caliche - pinkish-white, t r . of vf. qtz. qrains 

•5 
Sand - l i g h t oranqe. vf. to f. qtz. qrains, anq. to subrd. t r . of 

' clay matrix 

Clay - brown, t r . of vf. qtz. grains 

50 O O O 
o o o H r a v p l - h l a r ^ , r p r l , g r a y , k t n 7 i n . , a n q . t n s u b r d . . s a n d m a t r i x 

C l a y - y p l l n w , t r . n f v f . n t z . g r a i n s : ^ 

T . D . - 65 f t . 

100 

150 

2 0 0 . 

Hole No . . IA_ -4 . . „ . . . 

pone of 1... 



SAMPLELOG O 
Hole J * W L z Logged hy' Thomas A. P a r k h i l ^ P D a ( e S e p t . 1 3 , 1 9 8 0 . , ^ 1 o f J 

Driller John S c a r b o r o u g h —) 65 f t . D a f e 9 - 1 3 - 8 0 

Probe Nope TD Date 

Est Mud Wt. Ai.J , ... . Hole S i z e _ _ J _ L i _ _ log Types. Collar E l e v . ^ i Z . I - i ™ 

location 272Q FSI An rwi Sec•,.2.1, T ...,9S... R , 

Area Caprock '. County I pa State N . Mex . Collar Coor. N . E 

Remarks .3 fppfr nf gravpl rppnrted hy d r i l l e r but not seen i n 45 to 50 f t . sample 

Otpth Leg Description 

••';i.'v; S o i l - b r o w n , v f . t o f . g t z . q r a i n s , a n q . t o s u b r d . , t r . o f c l a y 
1 

.L-I 
l . 

i 

m a t r i x : 
1 

.L-I 
l . 

i C a l i c h e - w h i t e ; t r . o f v f . q t z . q r a i n s 

-
'••>'* •/ 
t " '•". 

-

Sand - l i q h t o r a n q e , v f . t o f . q t z . g r a i n s , a n g . t o s u b r d . , t r . o f 

-
'••>'* •/ 
t " '•". 

-
c l a y m a t r i x -

'••>'* •/ 
t " '•". 

-

50 /..•!• 
c a r v i _ r , T * n y a t wF r n f q r 7 . r j r a i n s , a n g . t n s t i h r d . . mod. c l a v 

50 /..•!• 
m a r r i v 

50 /..•!• • 

50 /..•!• C l a v - v e l l o w , mod. v f . q t z . q r a i n s 

100 . 

1 5 0 . 

200. 

• 

100 . 

1 5 0 . 

200. 

• 

T . n _ £ s f t . 

100 . 

1 5 0 . 

200. 

• 

100 . 

1 5 0 . 

200. 

• 

100 . 

1 5 0 . 

200. 

• 

100 . 

1 5 0 . 

200. 

• 

100 . 

1 5 0 . 

200. 

• 

100 . 

1 5 0 . 

200. 

• 

100 . 

1 5 0 . 

200. 

• 

100 . 

1 5 0 . 

200. 

• 

100 . 

1 5 0 . 

200. 

• 

100 . 

1 5 0 . 

200. 

• 

100 . 

1 5 0 . 

200. 

• 

100 . 

1 5 0 . 

200. 

• 

100 . 

1 5 0 . 

200. 

• 

100 . 

1 5 0 . 

200. 

• 

100 . 

1 5 0 . 

200. 

• 

- • 

100 . 

1 5 0 . 

200. 

• 

100 . 

1 5 0 . 

200. 

• 

100 . 

1 5 0 . 

200. 

• 

100 . 

1 5 0 . 

200. 

• 

100 . 

1 5 0 . 

200. 

• 

100 . 

1 5 0 . 

200. 

• 

100 . 

1 5 0 . 

200. 

• 

100 . 

1 5 0 . 

200. 

• 

100 . 

1 5 0 . 

200. 

• 

100 . 

1 5 0 . 

200. 

• 

100 . 

1 5 0 . 

200. 

• 

100 . 

1 5 0 . 

200. 

• 

HolcNo. . T . A . - ^ ... 

100 . 

1 5 0 . 

200. 

• 

" 3 3 - ' pa r j c . l . oL.L 



Hole 

SAMPLE^X5 
. logged by Thomas A. P a r k h i l l ^ Date S e p t . 1 3 , 1980 p 8 g e _ „ l o f _ L 

D r i l l e r I n h n ^ p a r h n r n i i i ] h .TD 65 f t , 

Probe . Nnne. 

Est Mud Wt fljLt Hole 4 \ i n . log Types . 

Location ' 2720 FNL 1260 FEL 

... TD. 

.Date-2.-13-80 

. Date 

Collar Elev 4 2 8 0 . 3 f t 

.Sec: 36 T 9S „ 33E 

Area Caprock County Jr e a . . State. N. Mex. Collar Coor. N . 

Remarks 

Dtpth Log Description 

50 

ioo . 

150 

200 

Caliche - pinkish-white, t r . of vf. gtz. qrains, hard 

Sand - l i g h t oranqe. vf. gtz. grains, ang. to subrd., t r . gf clay 

2__rix • ; . 

Clay - oranqish-brown, t r . of s i l t 

Sand - orarrg~p,—_£—to f •—qt7 • q r a i n s , Rng. t n n i i h r r l . 

H T - - I W P 1 K U r l / " h i f o n T - o n n P 1 \ f n 1 

Clay - yflllnw, t r . nf vf. qt?. qrains 

Sl lhnnq . t n g n h r r l . . sand 
"~"^ -«^mat r ix 

T . D . - 65 f t . 

- 3 4 -
Holo No IA-6. . . 
page ....A Sir. I 



SAMPLE:±OG 
Hole _ _ _ _ _ logged by Thomas A. P a r k h i l f P D a t e S e p t . 1 4 , 1980.,,,-,, 1 o f _1_ 

Driller John S c a r b o r o u g h : TD 65 f t . 

Probe None TD 

. Date 

. Date . 

9 - 1 4 - 8 0 

Est Mud Wt. A i r 

Location 

Area CaprOCK 

Hole Size. 
2345 FSL 

4% i n . log Type*. Collar Elev. 
4 2 8 0 . 1 f t 

1460 FEL 

County Lea 

Sec. _____ T ___ R _____ 

State N - M e x - Collar Coor. N E 

Remarks 

Depth log Description 

-En 

100 . 

150. 

200-

rniir-hp - YP1 l nwj sh-whi fp, t r . nf vf. otz. grains 

Clav - orangish-brown, t r . of qtz. qrains 

q3nH - nrarrrjP, vf. tn f. qt?. grains, anq. to subrd.. no matrix 

50 to 55 f t . - 15?̂  of sample gravel - black white, h to k i n . , 

jsubanq. to subrd. 

Clav - greenish-yellow, t r . of s i l t 

T . D . - 65 f t , 

-35-
Hole No ...li - 7.. 
pane .1 , of ... 



Hole I f fLS. Logged by . 

Driller John S c a r b o r o u g h 

Probe None 

SAMPLE 
p Date Sep.t.-..1___.1.9_H page 1 of . .J_ 

,TD, 65 f J U . D a t e J L s l i d L t L 

. TD Date 

Est Mud Wt " i r 

Location 

Area Cap rock 

Hole Size i n : log Types 
2265 FSL 1060 FEL 

Remarks 

Collar Elev>-2.Z9.7 f t 

S e _ a _ L _ T _ - _ L - _ R _ _ L -

County Lea S t a t e N. Mex. Collar Coor. N . E '. 

Depth Log Description 

50 ooo 
ooo 
ooo 

100 

150 . 

200 . 

Caliche - yellowish-white, t r . of vf. qtz. grains 

Sand - l i g h t n r ange, v f . q t ? . g r a i n s , ang. t n suh a n r j . , t r . •__ 

clav matrix \ 
Clav - orangish-brown, t r . of vf. qtz. qrains 

Sand - orange, vf. to f. qtz. qrains, anq. to subrd., t r . of clay 

matrix 

Gravel - black, oranqe, white, h to 3/8 i n . , subanq. to subrd. 

C l a y - y p l l n w , _ J _ n f S l i t . . 

T . D . - 65 f t . 

Hole No I . A 

page ...1 of.—I... 



SAMPLE 
L__T Date Hole —_HE_2 logged by•..Thomas. A. P r i r k h . i . V ^ Date .Sept ..JA+..1.1&0page__.J of L. 

Driller ,1nhn Sear.hnrouqh TD 6..._f.t_.... Date2-JAr.BSL-

Probe None TD Date 

Est Mud Wt _ l X . Hole Size 4k i n . Log Types 

location 2005 FSL 870 FEL 

Collar Elev.4J.7_8_l_ft 

Area Caprock 

Remarks 

County Lea 

Sec-36 T , 9 S , R _ 3 3 E . 

State _ N .r . . . , !1. e .- . .-— Collar Coor. N E 

Depth log Description 

• 7Z 

50 o o o 
o o o 
c o o 
o o o 
o o o 
o o o 

100 

150 

200 -

C a l i r h p - ypl 1 nxi gh-whi t p , t r . nf uf. q___ gra i n-; 

Sand - l i q h t oranqe. v f . to f . qtz . g r a i n s , anq. ho s n h r r i . r t r . of 

' clav matrix 

Clay - oranqish-brown, t r . of v f . q t z . qrains 

Sand - orange, v f . to f . a t / , g r a i n s , ang. to subrd.. t r . of clav 
~^^mat r i x 

C r a v p 1 - h i anL - , w h j f P , n r a n g p , \ f n 1 \ i n . , g n h a n r j . h_Q 

s n h r d . , ^ a n r i ' m a t r i v 5(1 t n o f ! f t - . 

C l a v - v e l 1 n w r t r . n f s i l t 

T . D . - 65 f t . 

- 3 7 -
Hole No J A ' L . . . 
page ..L o f . . l . 



_ftj_ 
SAMPLE 

Logged by _I_PJ! Hole 

Driller John S c a r b o r o u g h 

£)G 
' Date __SJ__.__U.-_l&Opage i of___ 

_ TD _ _ ! _ _ _ _ _ Date .2. _ 1 _ . - J _ -

Probe None .TD. . Date. 

Est Mud Wt. A i r 

Location 

A r e a r a p r n n l -

Remarks 

Hole S i - k% i n . l o g T y p e s 

1810 FSL 1225 FEL 

, Collar Elev.42_...-8. f t 

Sec 36 9S 33E 

. County L_a_ State N. Mp.y. Collar Coor. N. 

Depth log Description 

- I Caliche - y e l l o w i s h - w h i t e , t r . of v f . q t z . q r a i n s 

Sand - brownish-orange, v f . t o f . q t z . q r a i n s . anq. t o subrd., 

nf clay matri x 

t r . 

50 Sand - nrange. v f . tn f . q t z . g r a i n s , ang. f n gnhrrl.. t r . nf r l a v 

m a t r i x . 3 to 5% of sample contained gravel - black, grav. 

.k to % i n . , subang. to subrd. 

Clav - yellow, t r . of v f . o t z . g r a i n s 

T.D. - 65 f t . 

100 . 

150 

200 

-33-
Hole No ...T.A=ip„ 
P*nc . 1 — . of...i.: 



SAMPLE 
L_*_ Data Hole , ,„. TA-1 J logged by _It__["as A t P a r k , h i l T _ _ Date . . .SexiJu_J- l , ._ .^up« 8 e 1 o f _ L 

Driller John S c a r b o r o u g h J D 60 f t . Date 9 - 1 4 - 8 0 

Probe None TD Date 

Est Mud Wt. 

location 

A i r Hole Size. k \ i n . log Types. . Collar Elev/*__. 4 2 7 8 . 5 f t 

2085 FNI, 390 FWL 

Area Caprock 

Remarks 

Sec. _ _ I _ _ T _____ R _____ 

County Lea state N. Mex. Collar Coor. N . E . ; 

Otpfh Log Description 

100 . 

150 

200 

Caliche yollowiGh whito, t r , — o f vf. qtz. grains 

Sand - l i g h t orange, vf". tn f. qtz. grains, ang. to subrd.. t r . of 

clav matrix \ ; 

Clav - brownish-orange, t r . of vf. gtz. grains 

Sand - orange, vf. to f. gtz. qrains, ang. to subrd. 

y 

C l a y - y e l l o w , t r . o f v f . g t z . g r a i n s 

T . D - _ An f r 

-39-
Hote No __T.__1L. 
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DRILLER'S LOGS 
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.SCARBOROUGH DRI LUNG 
TEST HOLES — WATER W E ^ P 

122 N. 24th St. - Ph. 806-872 3285 or 312S 

LAMESA, TEXAS 79331 

fl- 2- WELL LOG 

-rom 

O 

To 

To 

o 

FORMATION 

no 

SCARBOROUGH DRILLING 
TEST ^ ^ . E S — WATER WELLS 

122 N. 24th St. - Ph. 806-872-3285 or 3123 

LAMESA, TEXAS 7 9 3 3 1 

f ^ - / WELL LOG 
From 

SQ 

Doti 



JARBOROUGH DRILLING 

fa. 

TEST HOLES — WATER W 
122 N . 24th St. - Ph. 806-872 3285 o i 312S 

LAMESA, TEXAS 79331 

SCARBOROUGH DRILLING 
TEST H - R E S — WATER WELLS 

122 N . 24th St. - Ph. 806-872 3285 or 312S 

WELL LOG 
To 

b .2* 
1_-
Uo 
_____ _^__L 
_J1 

- , / 1 FORMATION-) 

/ 

/ _,<a Q 

LAMESA, TEXAS 79331 

WELL LOG 

JL 
O 

To 

L 
SL FORMATION 

Z 3 _z 
_<L 

Date 



, SCARBOROUGH DRIVING 
TEST HOLES — WATER W ^ L S 

122 N. 24th St. - Ph. 806-872 3285 or 312S 

LAMESA, TEXAS 79331 

WELL LOG 

SCARBOROUGH DRILLING 
T E S T ^ P L E S — WATER WELLS 

122 N. 24th St. - Ph. 806-872 3285 or 3123 

LAMESA, TEXAS 7 9 3 3 1 

WELL LOG 

From To FORMATION 

o / 

1 
SO 

by 

~ / f _ 

<p 3,913- tfMZpo 

FORMATION 

Date 



SCARBOROUGH DRILLING 
TEST H O L E S — WATER V ^ ^ L S 

Ik 
122 N. 24th St. - Ph. 806-872 3285 or 3123 

LAMESA, T E X A S 79331 

SCARBOROUGH DRILLING 
TES_(Pfc>LES — WATER WELLS 

122 N. 24th St. - Ph. 806-872-3285 or 3123 

LAMESA, T E X A S 79331 

•zlQ_ WELL LOG WELL LOG 

FORMATION 

Z 

iJP-N ^Driller .^<^G^4^ 

FORMATION 

ZO<D 
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STATE ENGINEER'S WELL SCHEDULE 
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*Mem<f 
February 15, 1980 

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 l i t t l e 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 i t 
from the very beginning. He can take i t 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. 

NEW MEXICO OIL CONSERVATION COMMISSION - HOBBS, NEW MEXICO 
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ENERGY AND MINERALS DEPARTMENT 
OIL CONSERVATION DIVISION 

HOBBS, NEW MEXICO 

WATER ANALYSIS 

Well Ownership: ~7^fiP? f P ^ ^ Q Well No. ̂  / 
- — 7 _ 

Land Status: State Federal Fee 

Well Locat ion: Unit Let ter , Section 3 b , T f S, R _ ^ E 

3 F [A//^O^Mfr// — ^ ^ y f / d ? - f o / f S / / u i / / / / ^ J^^s*^/*?-?. 

Type Wel l : Depth fee t . 

Well Use: 

Sample Number: ~&^ Date Taken: ^ - — 3° 

Taken By: ^ 5 ^ ) 0 ^ ^ 

Specific Conductance: m/s* 

Total dissolved Sol ids: PPM. 

Chlorides: £ J 3 f Q PPM. 

Sul fa tes: PPM. 

Ortho-phosphates: Qv.Low QLow QMedium O H i g h 

Su l f ides : Q|None QLow QMedium Q H i g h 

Date Analyzed: 2 - / ? - # 4 By: 
OiJ^Conservation Divis ion 

REMARKS: 



ENERGY AND MINERALS DEPARTMENT 
OIL CONSERVATION DIVISION 

HOBBS, NEW MEXICO 

WATER ANALYSIS 

Well Ownership: /' 

Land Status: State Federal 

Well No 

Fee 

Well Location: Unit Letter Section 2 ^ , T f S, R S3 E 

Type Well: 

Well Use: 

Depth 

Sample Number: 

Specific Conductance: 

Total dissolved Solids: 

Chlorides: 

Sulfates: 

Date Taken: 

Taken By: 

m/-rv, 

PPM. 

^ r 2 - 6 > PPM. 

PPM. 

Ortho-phosphates: QV.Low QLow QMedium 

Sul f ides: (QNone QLow QMedium 

Date Analyzed: ^? -S4 - tfd 

fee t . 

*7 

QHigh 

Q High-

Conservation 

REMARKS: 

- 4 



ENERGY AND MINERALS DEPARTMENT 
OIL CONSERVATION DIVISION 

HOBBS, NEW HEXICO 

WATER ANALYSIS 

^ 3 Well Ownership: / < ? / y ° Well No. 

Land Status: State Federal Fee 

Well Locat ion: Unit Let ter f ° S , Section 3 C , T f S, R-?J E 

Jscz o /-<?«/ /*/ S / f C ar*? Cr ^5 cc. J"d>. 

Type Wel l : ^ > 4 V l W ^ f e r Depth fee t . 

Well Use: Or<-r. " s ^" ~ l*Ji <// 
———•r-

Sample Number: Date Taken: 

Taken By: ^ f j y 

Speci f ic Conductance: m//u 

Tota l -d issolved Sol ids : PPM. 

Chlor ides: 7 , ? J 8 PPM. 

Sul fa tes : PPM. 

Ortho-phosphates: Qv.Low QLow QMedium Q H i g h 

Su l f ides : jQNone QLow QMedium Q H i g h 

Date Analyzed: 2>-£2~&d> By: (2^^n £<J> /&Xr?^ 
1 Conservation Div is ion 

REMARKS: / f / d 7*W- / ^ ^ c / <S~7 -f~e<?7\ 
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26 25 

35 36 

35 36 

O OIL WELL 

25 30 

36 3/ 

0 TA-2 

Q TA -1 
Cased 

• 
WM 

O TA-4 

O 
TA-11 

O TA-3 • 
WM 

O TA-6 
Cased 

O TA- 7 

O TA-8 

O TA-9 

O TA-10 

O TA-5 

36 3/ T 9 S 

/ 6 T 10 S 

R 33 E R 34E 

STATE OF NEW MEXICO 
OFFICE OF STATF*ENGINEER 

Location of wells and test holes in the 
vicinity of Section 36, T 9 S, R 33 E 
and Section 31, T 9 S, R 34 £. 

Date Sept 26, 1980 Scale 1" = 400' 
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