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AQUIFER DESIGCNATION FOR UIC:
PROTOTYPE STUDY IN SOUTHEASTERN NEW MEXICO

INTRODUCTION

The New Mexico 0il Conservation Division (0CD), in
conjunction with Lee Wilson and Associates, has performed a
prototype study to implement the aquifer designation
requlations which are proposed as part of the Federal
Underground Injection Control program. DOesignation criteria
require protection of aquifers which are currently used for
drinking water or which have a total dissolved solids (TDS)
content of less than 10,000 mg/l. However, aguifers may be
exempted from designation if they are or will be used for
mineral, o0il or geothermal energy production, or if they cannot
provide drinking water for reason of economics, technalogy or

gross contamination.

In New Mexico, state requlations already‘require that
grouﬁd water with a TDS less than 10,000 mg/l be protected
against virtually all types of pollutant discharge. UIC goes
beyond the State programs by requiring explicit identification

and mapping of the areas to be protected. However, aquifers



protected under State regulations could be exempted from
protection under UIC.in areas of mineral,'oil or geothermal
energy production. Becausé the concept of designatiaon or
exemption is new, and standardized procedures are not
available, the process of aquifer evaluation is potentially
gifficult, complex, and time-consuming; it may be expensive in
terms of the commitment of resources for data gathering and
interpratation. A prototype study is needed to develop |
procedures and evaluate the complexity and expense of the
aquifer-designation process. 'The-prototype reported here
involved all steps in the proceés except for those relatéd to a

formal public hearing.

The project described here involved the mapping of aguifers

in a lé44.square-mile area near Artesia, in Eddy County (Figure

1). Characteristics of the area include the following:

1. Both artesian water and oil are produced from the
same geologic unit, the San Andres Formation of
Permian age. This situation is characteristic of much
of southeastern New Mexico and implies that
boundary-setting in aquifer designation must be

precise.

2. Injection into the San Andres is practiced both

for secondary recovery and brine disposal; thus the
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potential for contamination is significant and the

role of UIC designations as a protective tool becomes

important.

3. Considerable information on the area has already
been compiled by agencies or private companies (for
example, water-level maps). Additional data can be
readily obtained (for example, porosity values can be

read from modern geophysical logs).

METHODS AND DATA

Geoslogic, hydrologic, and energy-resource data for the
study area were gathered from published reports and the files
of federal, state and local agencies concerned with water or
energy resources. Information on salinity and porosity was
developed in part from geophysical logs produced from new, deep
gas wells which penetrated the Grayburg-San Andres interval.
~ The Dual Laterlog and Compensated Neutron Log were utilized to
determine resistivity of formation fluids and formation
porosity. With proper borehole corrections, these logs provide
an accurate assessment of fluid salinity. However, data are
generally available only for deeper formations, since wells are
required to be cased through formations known to contain

potable water. . The data were compiled into four tables (Tables
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1 to 4), which include geohydrologic information, fecords of
water wells, and records of oil, gas and injection wells
(including geophysical data wells), and lithologic
descriptiaons. The tables were then interpreted to produce maps
basic tp the aquifer designation process (see Figures 2 through
9); the maps present structural contours, potentiometric |
3urfaées, the location of shallow oil and gas pools, and the

location of information wells.

The maps and tables were used to develop Figure 10, a
cross-section of the study area. This cross-section portrays
most of the information needed to make aquifer designations.
The section shows the location of fresh water, oil and gas
pools, geologic boundaries, potentiometric surfaces of shallow
and artesian aquifers, and representative wells. Figure 10 is
used as the base for the various designation options considered ="

in the Results section.

The geology of the study area (see Figures 2, 3 and 4)
reflects its position as a backwater depositional zone in the
Permian Reef complex of New Mexico and Texas. Dolomites
preddminate, with limestone increasing southeastward toward the
reef, and redbeds and evaporites increasing north and west onto
the shelf. 1In general, the Permian units dip toward the

sgutheast and thicken in the same direction.
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" The principal aquifer and hydrocarbon-producing zones both
occur within the San Andres Formation,; which lies between the .
Grayburg Formation of the Artesia Group, and the Glorieta
Sandstone. This formation is therefore the critical interval
for UIC protection. Two separate porosity horizons are
situated within the San Andres. The upper horizon is a
high-porosity (20 per cent) interval which contains an artesian
aquifer and soé; isoclated hydrocarbon development. The
artesian quifer underlies most of the area. The Aguifer
includes much of the Grayburg as well as and the. upper, porous
zone of the San Andres. The water contains less than 3000 mg/l

dissolved solids, except in the southeastern part of the map

area where o0il is produced from the lower Grayburg.

The lower horizon corresponds to the Slaughter dolomite
zone, where locally developed porosity contains o0il and gas,
and total dissolved solids exceed 10,000 mg/l. A zone of low
porosity apparently acts as a confining horizon, or
permeability barrier, which separates the aquifer from the

Slaughter zone and the o6il pools.

Data on geohydrology and water quality in fhe area (sée
‘Tables 2-and 3, Figures 5, 6, 7) indicate that although fresh

water is found to the base of the San Andres in some locations,



there Is no water production below the artesian aquifer.

(However, fresh water is found beneath the San Andres in the

Roswell Basin outside the study area;'see Gross et al., 1978),

In most locations, fresh water is not found in wells which
penetrate below the artesian aquifer. However, resistivity
data indicate that fresh water may extend to the base of the
San Andres in some locations (Arrow A, Figure 10). 1In ail such
cases, geophysical logs indicate that the. fresh water occurs in
rocks with low porosity (averaging less than 7 percent),
suggesting that the water is interstitial. No fresh-water
yield is obtained from any well which penetrates below the
artesian aquifer. Water in the Glorieta exceeds 10,000 mg/1l in

all geophysical data wells.

In units east of the Pecos River, water contains more = ..c=r

dissolved solids than in corresponding units west of the
river. Most fresh-water production comes from the Yates
Formation, with dissolved solids values which can be as low as

1,000 mg/1l, but are generally above 4,000 mg/l.



A shallow aquifer extends from the western portion of the
praototype area to the Pecos River (Figures 4 and 5). The
aquifer includes the valley alluvial fill and upper portion of
the Seven Rivers Formation. Little information is available
for the lower Seven Rivers and Queen Formation, below the
shallow aquifer, since they serve only as a minor source of

water within the basin.

Shallow hydrocarbon development occurs primarily in the
eastwérd-dipping Slaughter zane within the San Andres Formatian
(see Table 3; Figures 8 and 10). Six million barrels of o0il
have been pumped from over 400 wells in 10 pools which occur in
the prototype area. Production has depleted to non;profitable
levels in most wells and underground injection is spplied for
enhanced recovery in the Atoka San Andres, Atoka Grayburg, and -
Red Lake pools (Figure 8). Salt-water disposal is active in

two wells,

Subtle changes of strike and dip and effective. porosity
development within the Permian units control regionél _pinchouts'
of hydrocarbon production, and separate many pools produced
withih similar horizons. Absence of vertical permeability
developMent"within the San Andres protects the artesian aquifer

against oil migration from lower depths. Hence, contamination



of the artesian aquifer by the underlying oil pool ié
unlikely. Local porosity along the Artesia Vacuum Arch within
the Grayburg creates some o0il production from facies above the
Slaughter zone. Here, absence of vertical permeability
development also protects the artesian aquifer. This trend
continues east across the Pecos River in zones separated by
permeability barriers. Most of these shallow pools have been
depleted to production rates of less than one barrel per day

per well.

Several points developed in the Methods section affect the
four aquifer designatibn alternatives considered below. A
considerable amount of fresh water whiéh must be protected
againét contamination by underground injection is available in
the study area. - The shallow aquifers do not affect the
designation process since they are underlain by the deeher
artesian aquifer. Thus designation of the deeper aquifer will
also protect the shallow aquifers. While oil production takes
place as high as the top of the Grayburg, and fresh water is
found to the bése of the San Andres, no fresh-water production
occurs below the artesian aquifer. There is a.geologic basis
in a large part of the study area for distinguishing between
the upper porous horizon containing water anﬂ the lower porous

horizon containing oil and gas.



RESULTS

Four alternatives were considered in the prototype study;
three reflect a principle of designafion (or exemption)
contained in the UIC regulations, and the fourth is a

combination containing the best overall approach.

Alternative 1. The entire stratigraphic interval to the base
of the San Andres could be designated as an aguifer requiring
UIC protection, with exemption for areas in which,hydroéarbon

production aoccurs.

Alternative 2. The interval could be designated as an aquifer

only where total dissolved solids are less than 10,000 mg/l.

Rlternative 3. The interval could be designated as an aguifer
only where production of fresh water is likely to be

economically or technically feasible.

Alternative 4. A combination of options 2 and 3 could be
used. This alternative is the one recommended for the’

prototype area.



Each alternative must be judged in terms of: a) its
effectiveness in protecting drinking water; and b) its
administrative efficiency. Figures 11-15 display the various

aquifer designations which would result from each alternative.

Alternative 1; Full Designation with Exemptions for

Hydrocarbon Production

If the lower limit of the aqdifer were designated as the
base of the San Andres (see Figure 11), all known fresh water
in the sfudy area would be protected since TDS exceeds 10,000
mg/1 throughout deeper horizons. UpperAand lateral boundaries
of active o0il pools would then be used to exempt areas of
hydroearbon production. The heaQy dashed line in Figure 11

illustrates how such a boundary would appear in cross-section.

This approach promises good protection of.drinking water.
The aeailable evidence indicates that hydrocarbon production
occurs within localized porosity zones (potential injection
zones) which are unconnected to the artesian aquifer; further,
fresh water hae not been found beneath any oil pool.
Therefore, wastes injected into areas exempted from designation
would not be expeeted to commingle with fresh water in the

protected aquifers. However, the approach would face severe
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administrative problems. Boundaries must be redrawn each time
an oil pool is extended or a new pool developed, reguiring a
lengthy and expensive public review and hearing process on each
boundary change. Further, determination of the exact location

of pools (especially the upper limit) is quite time-consuming.

Alternative 2: Use of TDS Boundary

Use of a line to define the lower limit of water containing
less than 10,000 mg/l solids would, by UIC definition, provide
proteétion to all potential drinking wafer (see Figure 12).

The major drawback to using this method throughout the study
area is that there are no water-quality analyses available from
the lower part of the San Andres, nor from many higher units
east of the Pecaos River. Instead, the determination that fresh
water occurs to the base of the San Andres Formation involves
the use of resistivity data from deep geophysical data wells.
There are relétively few geophysical data wells; hence the
boundary can only be approximate and the depth to which UIC
protection should extend is uncertain. East of the‘river the
line is drawn across the top of 0il pools because elsewhere in
the area TDS values in and beneath beneath pools are always

greater than 10,000 mg/l. Administration of a designation

=11-



based on approximate boundaries and uncertain depths would be
difficult. 1In addition, evaluations of resistivity data from
geophysical data wells is time-consuming and hence expensive.
The approach may be the only.one feasible in much of New
Mexico, but in the prototype aresa a better procedure is

available (sée below).

Alternative 3: Boundary Based on Pgrosity

The fresh water which lies between the base of the artesian
aquifer and the base of the San Anqies éppears to be
interstitial, trapped in pore spaces with little or no
permeability. It is doubtful that usable quantitieé of water
could be obtainéd_by wells which tap this horizon. Therefore,
the base of the artesian aquifer itself could be used as a UIC
boundary in thevstudy area since it effecti?ely limits the
depth at which fresh water resources are available (see Figure
13). The'boundary;is readily drawn based on the extensive well
records available in the‘aiea. In practice it is preferable to

place the base of the protected zone 100 feet below.the aquifer
to provide a margin of safety. This would be consistent with
existing ftate regulations, which require casing of all oil
wells}from the land surface to a depth 100 feet below the

artesian aquifer.
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The historic use of this criteria in State regulations
indicates that administrati§e<difficulties-would be minimal,
Moreover, data are adequate to present the boundary in map form
(Figure 14)., However, the artesian aquifer does not extend
east of‘the Pecos River; a different approach is needed to

provide aguifer protection in that part of the study area.

Alternative 4: Combination of Designation Techniaues

To provide protection for fresh-water in the artesian btasin
as well as protection for those scattered sources outside the
basin boundaries, a combination of designation techniques is
neceséary; A boundary placed 100 feet below the base of the
artesian aquifer is feasible in the map area west of the Pecos
River (Alternative 3). However, east of the river where the
artesian aquifer does not occur, designaticn of boundaries
would require careful scrutiny of well records and available
geoloéical data to determine zones productive of fresh water
(using the procedures described in Alternative 2). The
boundary drawn east of the river in Figure 14 is extrépolated
from elsewhere in the area, and would need to be fixed in more
detail if a UIC application were to occur east of the Pecos.
This combination of options provides the best strategy for

designating all potential sources of fresh water in the

prototype area.
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Figure 15 is a cross-section which identifies the boundary
of the designated aquifer drawn according to-Alternative 4.
while this approach would require différent types of
administratidn_in different parts of the-prototype area, it
also provides the most comprehensive protection. The
administrative burden'would not be significantly greater than

that required for each individual technique above.

SUMMARY AN CONCLUSIONS

The prototype study haé determined that boundaries can be
set and aquifers identified under the UIC program."in the
Study area, existing state regulations. can be used in
coordination with UIC goals to carry out aquifer designatiohs_'
for the area west of. the Pecas River. Desighation of aguifers
east of -the Pecos requires use of geophysical data and
available ‘well records to determine appropriate boundaries
based on total dissolved solids concentrations.':This
experiment provides many insights on the procedures to be used.

for UIC aquifer evaluations.

Geophysical data from oil and gas wells will be an

important source of information, since they reveal conditions
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in deeper aquifers, which, while not currently use for drinking
water; should be protected under UIC. The TDS boundary methqd
(Alternative 2) will be very useful in those areas which lack
the geologically defined aquifer limit which occurs in the
study area. The TDS method is likely to be used in much of New
Mexico; however, the boundaries set will be less reliable than
those established on a geologic basis, unless salinity is
geologically controlled. A major administrative concern is
that the procedures used in designating aguifers not change
every time new data become available. This concern makes the
exemptions of aquifers for hydrocarbon production an

undesirable alternative.

The prototype study cost approximately $100 per square
mile, This provides a basis for budget estimates for other
mapping elsewhere in New Mexico. Less cost and time will be
involved in mapping the remainder of the Roswell basin as a
Tesult of.the experience and techniques developed in the
prototype area. Costs elsewhere in the state will vary
depending upon data availability and the complexity'of geologic
and hydrelogic conditicns. SinceAmost of the state will have
littlé or no data available from deep wells, costs will be

lower (and results less reliable) than in the prototype area.
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The estimatéd cost of aquifer designation in New Megico, based
on $lOO'per sguare mile, would be $12,166,000. Even if costs.
eventually approach $10/sqguare mile, a considerable expense

will be incurred by the UIC prbgram. Where feasible, existing .
administrative procedures, such as New Mexico's state

: regulatiéns, would reduce UIC costs considerably.
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Table 1. Geohydrologic Data.

Average Average Coefficient

' Permeability Porosity Transmissibility Storage of Leakage
Formation {millidarcies) % qpd/ft Coefficient (feet)
Alluvium 100,000 0.10 | 20,000
Yates . 11.27¢ 10.210
Seven Rivers 2.47¢ . 10.65¢
Queen 1.98c 9.21c 60,000k
Grayburg 1.73 9.86
Artesian Aquifer ' _ 150,000 .00005 25,000
Upper San Andres up to 2.0 6.0 100, 000k
Slaughter up to 12.0 A;BB
Glorieta 0.28 21.0
Yeso 2.02 1.29

The values for porosity and permeability were calculated from data in USGS files, except for those marked
with a "c" which are county-wide averages taken from Hiss (1975). The other values are taken from
Hantush (1955); the value marked with a "k" was taken from Kinney et.al. (1968).
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sviazions yesd: Irr-Trrioation, Dom-Domestic, PS-Public Supply, Ind-Industriel, S-Stock, Qal-valley fil1], Pya-Yetes Fm, Psr-Seven Rivers Fm.,,

Tahle 2, Water Wells Data.

Kti3ce, €S Ir corents colum §rdicates well used In cross section. All water rights numbers have the prefix RA,

. Bottom |
Surface water Diam, Depth ! Water Date
Elevation well Production Casing of Casing ! Date Level Sample
Ow—op (fet) Depth Aquifer _ (feet) (inches) _(feet) Driller Drilled (fest) _Meas,
Tred Savole 3,083 1,238 Psa - 8 - - - 156.¢ 1-61
Hbzlnes 3,495 166 Qal - - - - - - -70
Joa, Colling 3. 660 - Qal - - - - - - 4-55
Brice1r Soentry Clud 1,488 275 Qal - 12 - - - 159 1-74
- 1o - Qnl-Psr - 6 - - - 145,9 8-48
Arirsia Courtry Cluwd 3,505 - Qal - - - - - - 7-40
- 3,49 - Fsa - - - - - - -
- 3,479 - Psa-Pgb - - - - - 1133.2  5-60
N.T. Gissler 3,5% - Qal - - - - - - 5-49
J. Fara 3,042 1,148 Psa - - - - - 136,3 1-64
N, T, Giecler 3,0¢a - Qal - - - - - - 2-68
- 3,492 121 Cal - - - - - - 2-39
J.v. fai<scn 3,465 - Pch - - - - - 162.5 1-63
Freg Savdle 3,20 a3 Qal - 8 - - - 15.2 1-53
State o7 New rexico 3,157 23 Qal - - - - - 13.0 1-58
Jre e 3,25 -330 Qal-Pq - 12,3 - - - 38.7 1-59
1.0, Sivley 3,398 30 Qal-Pq 95-173 14 302 f. Oshourn 5-68 80 5-68
260-271
DRI NV .M, Sivons 3,003 188 Qal l03—13) )2.28 190 C.N. Gray 2-5% 35 12-55
47-155 .
L4601 Cav!7 Carret 3,449 24) wal 180-186 7 2a] Dristow 5-78 160 5-78
27-238 .
- Jaze Sarret 3,852 210 Qal 160-185 7 210 F. Osbourn 8-77 155 8-77
R J.oa. Zoilins 3,627 156 Qal - 7 - w.C. Gray 12-8 78.4 1-52
N H3tve: Yates Co. 3,428 252 Qal 55-80 12,28 252 Yates Pet. 2-77 - -
120-130
215-246
b LT - 3,430 - Qsl - - - - - - 2-39
PN MR Y] | J.e. Caoelen 3.al 10 Qsl - -] 30 J. Hammond 8-68 113 8-¢cB
PRI B Co~tinental Cli Co. 3,364 1,123 Psa - 12.3, 850 F. Osbourn 6-66 135 6-66
. 8.625
L A Clitv of Artesis 3.7 1,150 Psa 860-070 13.2375 662 City of Artesia S-46 - -74
1015-1020 10.75
1140-1150
L City of Artesia 3,367 1,223 Psa 265-208 13.373 658 Pearson Bros,  7-48 - ~-74
900-993 10.75 )
1020-1076 :
sreoe ueary 3,336 218 Qal 25-35 7 139 AF. Smith  12-63 P
. 96-13a 13,375 . 5 o1ze
Sty V.L. Gates 3,348 278 Qal -278 10.75 278 Pearson Bros. 1-39 11.6  13.59
TIS.ITLMMNy VUL Sates 3,318 294 0al  290-920  12.5 294 . Beaty 5-60 15.8 150
) »s 3,345 1,252 Psa 10An-1106 12.%, 10 930 Pearson Bros. 6- -
. 1S Sullivan 3,71 1,007 PsaPgh - M . © -26 - ;-zf
R Ts. V. Sullfvan 3,2 1,095 Psa  €07-1095 13.375, 8 1,095  Pearson Bros. 2-S4 - 7-73
. 2.3, Sulltvan . 3,%0 210 0al - 13 - - - 88.2  )_gg
3 - 3,325 1,133 Psa - - - - - - 14
3,101 0 willlam Y, waldermen 3,125 955 Pgb  752-841  13.375 705 M. Brunig 2-48 - L]
1.2 1aine val 1 63100 13, ]
EEPPIE S i3ine Yalnes 3 034 Pab 643-10 3, 6.6 8 ac
=212 EBlal~e Halres 3,314 1201:0 Pgh B4 03t ' . 2 m.) R J(_]_'mm A_’“ C =27
s e cettiont 375-1008 - - - N : =74
.24 " Cecrge M, Settlomite 3,301 175 Qul 40-160 7 167 R. Monk 7- > S
N5 E.P. fach © 3,300 10  Qal - - - . ¢ 2 P
i ;‘; c.e - 3,328 961 Py 21 - - - - - . "59
1.18.2} E. Sharp 3,316 24l Gal 3-241 8,7,5 21 DN C -
».13.2112 C.E. Srarp 3. 1,01 Ppb  806-079  10.75 9% M. Bronty o+ i 2 o
8.75 * -

B-n.Gra,shuro £, Psa-San Ancres Fm, TDS-Total Dissclved Solids, € In 10S column indicates calculated value, Cl-Chlorides, SpC-Specific

Yield

NN

spC-

(mmho)

1,280
1,275

S46
2,970

869
1,129
1,018
2,540
1,200

1,250

[T
1 :J
3

1,208

1,151

17

135

325

145
142

1t nNen
&, V0V

310

64

17

8i5
m

842C

930

2,500

1,744
948.5
956
1,322¢
3,550
1,595C

1,100¢
1,0¢0C
749C

3,110
L2710

Irr
Irr

jrr

Ind

Dors

Dom
Irr

Irr

Irr

Ire

Water
Rights

Nrbet

L IR N IO T TR IO T T R B DN B R I |

1,097

C 2,231

2,397

4,922
1;34)
4,196
307
297
763
m

4,i38

2,749
873

Comrents

Sth St, well

Chisom St w

piuxed tu 1]




Table 2 (continued). 4

fottom
Surface water Diam, Depth ¥Water  Date hater
€levatjon well Production Casing of Casing Date Level Sample  Ylelq Spt cl 103 Rights
Osner (feet)  Depth  Aquifer (feet) (Inches) _(feet) Oriller Drillad (feet) Mcas, ~ {gom)  (mho) (ma/1) (r2/1) Use _numer Comments
Chatles alllson 3,350 240 Qsl 194.240 1o, 8 - 260 Gray Bros. 1-36 - 5-75 600 - 165 1,236¢ - 1,227
SAT<LaN/VIson 3,350 2490 Qal - 180-240 14 220 €lack 10-¢6 - 7-73 500 - 215 1,250C - 1,908
Jaz«son Rowley 3,350 1,231 Psa-fgd 586-1231  13.37S 1,025 Sehrock a-55 42 h-5% 8ca - a0 1,659¢ - 2,00
8.375
¥, vogel 3,340 225 Qal 155-225 10 220 G.ay Bros. 8-34 29.7  3-75 973 - 190 1,307 ser 1,1€3
- 3,302 1,253 Pua - - - - - -~ . 7-40 - 8,200 1,840 5,893 - -
C.E. Tharo 3,333 - Qal - - - - - - 2-39 - - 959 13 738 - .
.M, Jackson 3,368 200 Qal - 16 - - - 40.1  1-65 - 2.060 80 1,640 - $rr
a.M, Jackson 3,302 850 Pgb 653-850 1a - - - 60.2 1-65 - - - - - 1,578
Clity of A:tesia 3,388 1,050 Psa 852-919 15.5 6849 M. Brunig 1-43 - =74 - 1,142 14 799¢  PS 521 Stancpipe o
943-1050  12.5
City of Artesie 3,428 1,107 Psa 933-1068 i3.375 825 E. Shrock 3-63 - -74 - 1,523 P4 1,082 PS 821-$
: 0.75
Dean sna Taylor 3. 821 Pgb - 9,6 706 S. Butler 1-06 - 7-40 1,494 931 14 770 - -
R.L. Pacis 3,365 135 Qal 112-135 8,7 135 O.M. Gray 12-49 - 6-3% - 1,940 47 1,650 - 2,532
H.L. Grens 3.378 103 Qal - - - - - - 11-54 - 2,510 70 J,833C - -
€.F. Pazh. 3,319 925 Pgb 786-925  13.375, 8 886 M. Brunig a-a8 - 6-54 - 1,710 124 1,156C  1rr 386
G. Duncan 3,325 115 Qal - - - - - - 11-54 - 2,820 84 1,55 - -
Jin w. Berry 3,326 893 Pgb 7155-762 10, 8 886 -Pearson Bros., 6-35 - 3-68 - 1,150 18 833¢ -~ 1,252
B805-893
Lis.20 L.R, Soerry 3,312 94l Pgb - 14 - - - 29.%  1-66 - 1,100 24 264 Irr 1,139
5.9 - Ja2l 892 Pgb - - - - - - - - 1,120 % 86 -  1,193-517
LTS3 C. Far-er 3,322 958 Pgh 820-880 12.5, 8 - - . - <74 - 1,332 17 9760 - -
FPE 31 Don rereflee 3,400 1,150 Pgb-Pss 700-1150 12,5, 8 860 Pearson Bros. 5-52 - - 1,000 - <q 1,060C Irr 1,925-5 cs
L7133 - 3,608 143 Qal - - - - - - 7-40 - 1,140 30 920 - -
2 C.€. Hartin 3,407 201 0al ug_i’a 20 - Block Bros.  3-37  49.0 1.50 - - - - Irr 1,889 cs
- 191
1.26.32.211 Don Menelee 3,423 200 Qal 152-167 16 200 Young and a-68 40 464 250 - - - - 1,626
Hontyomery
r.es 2.1 Teleny ¥, 405 793 Pgdb - - - - - - -69 - 1,202 17 8ulc - - cs
[ TN B ] FLevd Sherrill 3,403 861 Paob - 11.62%, 8 758 Dnﬁm Deep 1-1o0 - =74 1,667.2 1,169 18 818C  Irr 3,167 cs
. ' well Co.
e E2o1th Telen 3,381 793 Paob 714-730 8 707 Butler 6-10 - ~T74 €23 1,261 23 832 - 775 cs
! 2’»..‘)..‘«; J.;.(Snlcn Y 3,3¢9 766 Pgh 730-745 ] 729  Sperry & Lukas  2-11 - 3-59 1,539 1,140 31 798C - -
TLI8.23M%e Bradshaw 3,369 800 Pgb - - - - - - ~74 . - 1,287 21 964C - - cs
2117 - 3,310 275 Pst - - - - - - n-sa . 13,300 3,430 8,014 - -
27,148 soore 8 Stout 3,A3% 1,062 Psr-Pa 3710-360 5.% 934 ¥. Deaty 1-60 260 -74 - 1,426 38 1,026 Dom 4,114
630-¢n0
1036-1062
Leraaio - 3,299 50 Qal - - - - - - 10-39 - 12,000 2,910 8,590 - -
L2511 Pec:y Leoer 3,466 200 Qal 155-165 7 200 W, Deaty 9-54 160 9-54 - -~ - - - 3,310
125-195
$.1.1M133  Pecro Lozer 3,463 328 fo 187-280 7 280 Tidwell 9-54 180 9-54 12 - - - Do 6,077 (3
.51 E.8. Fceo)) 3,535 22) Qal 1864-223 6.625, 3 223 DO.N. Gray 5-57 184 5-57 - - - - Dom 3,772
$.32.M ) E.R. Precll 3.526 300 Pod 275-295 7, 5.8 300 D.M. Gray B-59 150 8-59 - - - - Do 6,068
s.it four Pir-as Ranch 3,537 - Psa - - - - - - 3-66 - 1,430 12 1,00ic - -
.23 Four (irkas Ranch 3,503 - Psa - - - - - - 3-64 - 1,180 10 798¢ - N
5.2%.11a  G.v. Ponlos 3,503 - Qal - - - - - 117.8  1-50 - - - - s -
5.23.210 Paul »aines 3,478 700 Pab - - - Classen & 5-05 - - 960 - - - - - -
Alford -
$.2+.170 G.%. (hisholm 3,86) 588 Pgb - 8.25,6.2% 522 G.W. Chisholm 3-06 - - 644 - - - - -
s.::.czn Davi3 Fasken 3,348 204 Qal 155-203 3 \ 205 :.lowoun; )g-;c; 158 12-70 - - - - - 5,620
$.26.400 Resler ard Sheldon 3,680 1,600 Psa 860-900 7, 4.5 L4600 aters Urlg. - - - - - - - - -
5.36.310 vatk 8, kirceld 3,504 1482 Qsl $8-81 £.623 sl A, Beaty 11-€2 81  11-62 - - - - don 8,722
5.34,31 Lee Drlg. Co. 3,509 430 Pgo 380-430 7 380 - A.F. Smith  12-58 270  12-38 - - - . - 3,975
6.2.111 J.w, arg W, C. 3,318 955 Pgb ;70—79; xg.;;’. 898 M, 8runing 1-50 29.8 1-65 - 1,310 17 917¢  Irr 772-%
Bradshow 37-68 .
.2. .0. Higgens 3,320 202 Qsl 62-165 10 165 Croy Bros. 11-35 34,0 }-718 - - - 1134 1,288 cs
::;:; 3.2. uiller N ):AOG 822 Pob 666-224 8 704 S.A, Butler 7-07 - 3-39 - 1,330 18 I - -

é )
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Table 2 (continued).

2940-2950

Bottom .
Surface Water 0iam, Oepth . Water Date
Elevation Well Production Casing of Casing L Date Level  Sample
13880 erter Owrer (feet) Qepth  Aquifer (feet) {inches) {feet) Driller Drilled  (feet) ‘eas,
$€.8.2323 L.F. Chuvley 3,397 973 Pgb-Psa 903-974 13.375 766 Shrock 8-59 86.9 1-70
5.9, Fra~x raters & 3,31 1,727 Psa - 8.625, 1,727 Waters 6-56 - -59
wiilfan Hucson 5.5 '
- 3,30 1,100 Psa - - - - -09 - -
- 3,348 716 Pch - - - - - - 9-58
Earzen Raton & 3,28 863- Pgd 653-722 13.375 649 R. Johnson 5-48 - -73
L.H, Jernson 797-844
Jel2l.a] Bratrare Eros. 3,314 700 Pub 27-08 10 520 0. Sulken 8-44 - -
50%-563
657-690
1311 Corald Fanning 3,299 150 Qal 40-60 16, 14 150 AF, Smith 1-59 16 1-59
95-107
Jones arg MacArthut 3,307 955 Pgb-Psa - 8.625 785 Mahres 7-56 2.7 1-15
Do-als faning 3,310 170 Qal 45-94 16, 14 170 D.N, Cray 9-54 28 9-54
J.M. Everst 3,33 760 Pgb 624-635 10 640 M. Brunlg 2-38 16.4 1-63
1. vaciver 3,470 240 Qal 90-240 16 230 A.F, Smith 7-60 70 7-60
Tos varcivee 3,619 - Psa - - - - - - 3-66
o7 watlivet J.u)6 208 Qal - - - - - - 3-66
1. vaciver 3,404 258 Qal 50-60 16 257 A.F, Smith 3-59 113 3-59
. 240-253
willian »Crary 3,429 235 Qal 80-85 13 235 W.C. Gray -37 56.8 1-50
1. va~civer 3,429 1,167 Psa S - - - - - -
F.F. Incroe 3,429 1,061 Psa-Pgh 600-1053  13.375 5715 - Shrock 3-62 - -74
Y. va~ziver 3,a4la 315 Qal 220-260 12 240 A.F. Smith 4-57 115 4-57
Greas nestern Drilling 3,425 158 Qal 125-158 - - Abbott 8-60 125 8-60
Xe Lee 3,355 1,099 Pgh-Psa B0OS-1089  13.375, 522 Shrock 5-55 61.7 1-66
- 10.625
veiTa Lee Round 3,352 106 Qal 75-103 é 106 W. Beaty 8-57 40 8-57
Bnzeling mackey 3,305 80 Qal - 12.5 - - - 46,2 1-66
- 3,285 - Pgh-Psa - - - - - - -
- 3,360 1,408 Psa - - - - - - -74
norle Orilling Co. 3,478 isy 0al 130-155 A 160 ¥. Beaty- 2-60 log 2-60
Cazcemer Bros, 3,885 208 aa) 150-160 7 205 A.F, Snith 3-63 190  3-63
195-205 R ’
b Dy ¥.B. x!~cald 3,419 152 Qal 120- 145 6,623 152 W, Beaty 12-59 90 12-59
-.M32  E.G. ¥inten 3,358 8 Pob 673-810 13, 10 682 Pearson Bros.  8-51 59.7 1-75
owed - 3,492 381 Psr 25-350 - - - - - -
2.1 Hutle C11 A Refining 3,565 - Pya 160-170 - - - - - 11-56
200 Muole D1 & Refining 3,512 - Pya 210-21s - - - - - 11-%
.35.10 - 3,375 399 Psr 38-40 - - - - - -
147-155 :
.21.33) Moorhead Federel 332 1,672 Pgh-Pse 1190-1270 - - - - - -
33,400 Yates Petroleum 3,392 - Pgb-Psa 1258-1388 - - - - -

"Yield
{gpm)

-

1,500

1,050

[
g'il!||

‘888"

[}

LI I I A B ) [}

1,487
5,160
1,590

"~ 1,183
1,210

1,404
2,967

2,097

ll.l‘;é:l

1 105
(mgr1)  (mg/1)
9 B30C
108,000 186,000
27 1,09%C
23 1sec
102 13800
24 1,0
700 2,640
24 1073
56 1330
18 830
&0 841C
19 1,02%
1 1,206
10 976C
a6 1,37
28 1,781C
250 2,190
12 1,200
15 88
278 3,810
3B 4,510

use

Ire
01}

Irr

Irr

Itr
244
Irt
Ire

Ite
frr
Irr

Irr
Dom

Oom
Irr

Ind
Ind

vater
RAizhts

1,895

1,029
137

"
1,587-H
1,528-8

957
3,101:58

1,331-55

1,656
747

1,381-86

4,233

Nrter " Cover

cs

cs
8]

a

&
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lytiore:  SaC-%3lt water disposal, Inj-Injection, QW-water qusiity, T05-fotal dissolved sollds, Cl-Chlorides, SpC-Specifle Conuctance,
3 iow §neizstes eafvulation from chlorldes, {S-cross sectlon, Pya-vates Fm., Fa-Queen Fm, Pob-Groyburg Fin., Psa-San Andres i'm,,
T Fe, NCTE: Casing Depth indicates depth of casing string protecting fresh water. Most deptis of formatiens Interpreted by owners and

r st
"

i, = wall reccrcds, thus some discrepancy exists, . ) .
Depth £ peoth to _ Depth
Depth to tup Depth base of Product lon ’ t ’é
, R well well Total Casingto top af of San to top ol’ Upper Poro~ or lnjectlon QW of [} S : o? rase
Liinice Cazer well Nave Elevation Type Depth Cepth Grayburg Andres Glorfeta  sity zone Interval Source  Depth {mq/1) {(mg/1) vat:isn Comrents
rtecia Alrpoct €2 3,526 Ory 8,080 3,136 4SS 60 1,915 1,150 - p
artesta Atcpc 3326 Dry 8,000 4,1 a5 60 9 1 1302 s 1,870 5,500 10,00¢ 1,870
Jtarv 3 92 3,526 011 1,470 1,133 sz 719 - - 1,300-1,439 - - - - :
Frooral BC A4 3,530 011 1,537 1,134 - 728 - - 1,289-1,518 - - z z -
Jtazy 3 €2 3,527 ofl 1,522 1,155 618 ”2 - - 1,340-56007 - - - N N water interval 2052
- - - r rvals
Clssier AV 42 3,622 swp 900 1,200 - 707 - - 1,2¢0-1,4 - -
G;.stlz'; av 910 ):530 o1l 1,:01 ::ISU - 132 - - l 326-1, A:g - - -
Citeell (N 02 3,400 Gos 9,40 1,762 - - - 1,660 - P o00c g
Flint ax 3,458 Gos 8,518 1,182 - €03 - 1,17 - Pea iggg 3?% 12.m R
Fline 3,462 Gas 10,263 1,261 - - 2,100 - - Psa - : ) e
pe._,w: SN 3,491 GCas 8,740 1,238 - 778 2,160 1,260 - Psa - - 2,150
Arco E. (‘ State #2 3,606 Gas 8,594 1,263 61% 820 - 1,180 - Psa 1,310 3-9(0: 7 ;ooc i'gzsg
. ) * ’ » []
Murter FL 8] 3,35 Gos 8,569 1,374 - 968 2,225 1,310 -
Ca'fall FD o1 3,33 Cas B,&62 1,400 750 9up 2,357 1,420 - g:: 1,?00 2,000 aL,000¢ 4,000
Siezenthaller 1C 01 3.3 Gos 8,627 1,620 730 910 2,350 - - Poa : - - 1,620
Te= 2zoun Con. 337 cos 8,725 L 170 °0 2,323 1,370 - - N 1,500
KD 8 3,315 GCas 8,818 1,500 800 1,230 - 3,365 - s  oooc 000C -
ulik €3 91 Com, 3.315 Gas 8,801 1,420 - 1,025 2,626 1,338 - rey 1350 l?'zooc % 5
.1, ealey 01 3320 Cas Ble0s 1,500 - 1,012 2500 1350 : : ' : 2I00c L3
Keller £2 Com, - 3,432 Eas 8,475 1,300 650 Bls 2,210 - . N - - - 1,570
£V Com, 01 3,428 Gas 8,570 i.zaz - 88 2,239 - 8,015-8,166 - - - - &
37 EN Com. #1 3,438 Cas 8,595 1,260 = 840 2,223 1,193 - p Y 000C e
¥roreon €1 01 3,462 Gas 8,640 1,269 622 826 2,220 - 3'38%-25?33 l'::: 1,60 203, 155
Floye Secrrell A} 3,389 ofl 1,790 1,205 - 295 - - 1,816-1,754 - - - - 1.6%0
virlerie taylor 41 3 223 Dry 9,006 1,402 - 1,07 2,6% 1,30 - Pca 1,592 u-ooo 69 oooc- N &
wrtin Fos al 3,297 Ory 2,478 1,409 930 1,138 . - - Psa " . : P
Tior Feceral 01 3,402 Gas 8625 1,306 - 805 2,128 1,128 - Pss 1,30 5,00 16, G207 top Queen 42
AR &ierler Johngan Com, 3,487 Gas 8,650 1,300 - - 2,100 - - - 2 M 6,000 N
SxerFrod. Co. Johnsen o 3,098 Gas §,720 1,200 509 0 - - - - - - 21
Yales Tot. Co. Scout Fecoral EH 62 3,502 Gas 9'guo 1,205 - 742 2,082 - - . - - - 2,10
En}: Fas-en Hicalng Carcon #) 3,268 Cas 9,074 1,908 - 1,025 2,385 1,302 - - : - - 2,040
Tais ".Iz-?n Fary Brainard Com, 91 3,332 Gas B,v29 1,787 - 993 - - - Pse 1,300 -SO(X: -m 1,550
w1114~ Rass Kocers Com, Fol 3,122 Gas 9.0as 1,937 - - - - - ' T B, N TS - v Dot ful
Beostteng S A1 3,393 Gas @.ns3 1,318 - 900 - - - . s N R N
te pommbel G EL SRR @ W oake D D " M0 ew cow b
< Co! cuse X as alo01 %22 - 1,252 - “o00C 21 ’ o Cueen 440
et Je. vamiher ro 0] 3,423 Cas 8,06 1,305 578 007 - ' - Hiod }';z‘; ‘i'm 2l.ommc - 4 ot ful
an: Bates Terringten ol 3,406 Ory 8,970 1,300 - 9i8 2,380 - - - ot : 12, 8 O countful
. Ofl Co. Xissinger Com. #1 3,335 Cas 9,065 1,219 - 996 2,430 - - - - - - 1,850
¢o. (Stre.p ) 4102 3.3 1n) 1742 1,239 - 976 . - 1,672-62 N - - 1,809 water production to 87
. § Colller Kissinger @1 3,331 o8l 1lese 1,032 760 1,005 - - 1,546-88 - - - - -
: . - - - - €S, top Queen 413
: 3.if 11 Co. {Eva Hollond) 7116 3,349 011 1,850 1.848 703 961 ' 1,513-1
: . - -1,78 - -
: Carls Faoen {Palon Rogers) olls 307 ol L7z 1,719 - sca - : Ussitiees - . - ' I Govaterr Loran
: w13 Face 2sers 3,278 GCas 5,207 1,802 663 %2 - 1,218 - Psa T000C 23.000¢ -
i SIS ;égf ¢ Cas Com. #2 3305 Ing 1,783 Las o - 996 - B 1,696-1,706 - LB, 2 -
. U narg Cas Com. 337 Gas 9,000 1,497 713 1,008 2,33% 1 8,853- : 5 - " - &
1. G2t Cil Co. (Stansarg Jchnson) #11A 3,326 011 1.71a 1,186 - ‘968 - 70 1:646—‘1! - S L0 Ans0 30,20 Z
Y BROE Grehm, e e venym om0 D o pandl Co c 0 o C T
. . zrolla-Fanning . n} 1,797 720 1,020 - 1,220 1,654~ l X - : o0 Staughter 1632
i weoit it Co, Reed-Bralrard 91 3.315 ofl 1,736 802 700  l.0l0 - e e Poa i::% ﬁg% §22'3$ - Covag:1
’ ¢ - ted: 5}0-193} Pey
(11,3 w1l Gl Co. Reed-Bralnard #2 3,308 081 1,729 B840 743 90 - - - . - Boress 3%, aqg.
~ - - nred: 967- 9:..6 P
ialel sebtl ofl € Bratrar¢ Gas Com. #1 Rva. perm. i
igllesl bt 0. rairar¢ Gas Com. 2,320 Gos 9,181 1,256 - 1,005 2,366 - 9,046-9 - ~ Av. perm. .1 rg.
SRITD el cl Co, Fred Bratnard #1 3,303 011 1.7a2 1,210 7as "s93 'L - o165, 102 Pea 1,702 160, " -
1213328 WLl ol Co. D.E. Fanning 03 3,301 Of1 1,800 - - 1,02 - - - Psa 170 160'008 m,mmo -
. .‘.-u) Yeles Pet. Co. Gotes mhatley Fed.f) 3,286 011 1,748 908 - 1,007 - - - Pog 1,680 gg ] 268,m -
=101 Macson Enetgy €0, Wipging VTrust 91 3,287 Ces 9,32 950 - 1,042 2,423 - - - ! 170 & -
. h - - - Yater ronee: 225-4X
500, 340-810, top Que

v
) 6
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R

Gulf 011 Co.

Gulf 0!l Co.

.7 €1 Co.
Sui” Gl Ce.
Vasxsow gnergy Co.

sv g~ercy Co.
s T2, Co,
a~s~tal Gi)

. States Pet,
il Co.

roozo 28 8 Cas

£tla~tiz Refining
Atlantic Refining
Hono Cil & Cas

Guif Cit Co.
Aerscc2 Cid Co.
Ezitlen 2-ez, O11
Par<er Crilling
vates Cil Co.

:ar: H, Trigg
Harlan Cil1 Co.
vates 0il Co.
Sobn Tricg

Yates 01l Co.

vates Cil Co.

Hordo 011 & Gas

@

Well Name

{Nat. Leavitt 11) #100C
{Nat, Leavitt 9) #1368

(Not.- Leavitt 2) 0101
(J. vac Leavitt 3) 7103
Leavitt Com, #1

(11lamex Fanning 2)#143

{nat, Fanning 1) 4162
(Fariry A-2) nlal
{¥ewaree 2) 2193
atcka Graydurg Unit @1
Zetry telson Com, #)
(I1la-ex Terry) 2131
(1ila-ex &) ¢130

(Nat, Leavitt 10} 4102
Terry Com, 1] -

C.R. Vatrtin et. al. @1
Sears 0] :

Scres D fa

verciver (N #]

Thorce Scars 81

pzCan Gas Com, #1
Mildred Lee #1
Kimcell 02

Honzo Kelly #1

moiznt 2.2, 88

C.F. arfent 21

W, M, Stirling Jr. 21

\)en:ngrlf! Federsl C 03
vanZigriff Federel A 02
Gant feceral #2

Jones D fo

Culf lackson
Plua Lrlt #]
Kafser ¢}

Rio Pecos (8 #2
Trl3; Feceral #1
feceral B-#3

Federal B #2

Corman Federal JO 01
Federal Resler #1
feceral CG 41

Ric Pecos §G Com. #i
Fedegal T 81

Depth

Depth
to top DOepth

Depth to
base of

Production

4

well Well Total Casing to top of of San to tep of Wper Poro- or Injection QW of a o3 .
Elevation Type Depth Depth Grayburq Andres Glorlets!: sity zone Interval Source Depth {mg/1) {mg/1)

2,995 Inj} 982 960 972 - - - 972-82 - - -
3,300 In} 1,770 1,770 970 - - - 1,712-22 - - -
3,298 011 970 960 967 - - - - -
3,200 Iny 975 955 - - - - 959-75 - - -
3,295 Gas 9,35 1,952 . - 2,441 - 9,031-93 - - -
3,306 ©Of1 1,772 1,100 695 993 - - 1,762-68 - - - -
3,297 oil 1,826 1,103 - 1,032 - - 1,783-93 - - - -
3,295 ln{ 1,953 1,096 833 1,068 - - 1,681-833 - - - -
3,20 01 2,020 2,015 %S08 134 - - 1,758-914 - - - -
3,518 o011 955 785 - - - - 1,670-80 - - - -
3,314 Gas 9,150 1,)20 - - 2,310 - 960-63 - - - -
3,305 In) 1,7C0 1,100 - - - - 1,650-64 - - - -
3,300 In} 1,742 1,100 950 - - - 785-955 - - - . -
3,302 In) 965 950 960 - - - - 1,35 7,800 14, p00C
3,312 GCas 9,303 1,170 - - 2,377 - - - - 2

- Cas 9,086 - - - - - - - - -
3,385 Ory 1,678 1,219 - 990 - Water: - - 215,000 360,000C

1146-1208
3,285 011 1,95 855 - - - 1,710-873 - - -
3,427 GCas 8,°00 1,212 - 848 2,201 - . - - .
3,612 Gas 8,959 1,210 - 8a3 - 1,218 - - - -
3,432 Cas 8,956 1,200 605 820 - - - - - -
3,358 011 1,685 },125 695 920 - - - 1,576 137,000 228,900C
3,316 ofl 1,115 },o00 - - - - - - Z .
3,260 GCas 9,385 1,250 778 1,107 2,540 - = - - -
3,561 ©Oii 6,040 §,14% - 1,066 2,632 - - - - -
5,37 0it 4,199 1,295 - 1,007 2,612 - - 2,994 175,000 293,000C
3,359 0il 1,735 - 908 1,155 - - - 1,700 134,50  228,000C
3,999 OI1 1,826 1,205 - 1,205 - - - 1,760 119,800 206,000
3,388 011 1,824 1,200 - 1,150 - - - - 120,000 207,300
3,359 Oi1 1,828 - 1,125 - - - - - -
3,285 Ol 1,965 955 860 1,084 - - 1 710-873 - - - -
3,280 011 1,785 1,000 - 1,048 - - 1,048-518 - - -
3,295 Oty 6,015 1,388 1,066 335 - - - - - - -
3,290 01l 1,948 1,140~ - - - - 1,233-95 - - - -
3,290 Gas 9,650 1,558 - - 3,008 - 9,265-303 - - - -
3025 Gas 9,935 2,500 - .8 3,580 - 9,781-95 - -~ - -
3,416 011 M g5 . . 582 1661 - - - - - -
3,408 1,625 . 1,368 - - -~ 1,578-91; - - - -
1,604-2}
3,350 1,680 1,678 1,389 ,67 - - 1,657-6%9 1,673 66,970 111,900C
3.405 Ory 1,778 plugged] 475 77 - - - - - -
3,418 Ory 1,100 254 - - - - - - -
3,308 Gas 9,768 1,448 1,190 1,455 3,079 - 9,336-57 - - -
- - 1,574 - - - 1,570. 160,000°  268,000C

(]

—

||§'

laded N Ay
L
s38

VY NN LR
33

]

Corents

CS, Corec: 977-86, Py
avq. poros. 15.427X, avg
40 d.

Corez: 1445-95, Psa av
poros. &8,CEX, avg. perm
md,

waters 710-30

wWater: 225-526,636-7%,
71e-76

Tep Queen 320, teo Slaw
1,755

Too Slauthter 1783

Cs

Top Queen 404

Top Slauphter 1,670

Open hole, no water Selc

water: 1,166-208

Waters 765-85%, CS

Cored: 1,£81-716, P:a o
poros. 3.17%x, avg. perm.

Cores:1,092-101, Ped svg
poros. 6.82X, avg. perm,
L58
water: 76£5-85%
Ton Cueen 574

€S, =atetr 5710-7%0

Queen 1,0<5, 75
Cored: 1,355-€46,. oy
B.94k. avy. cerm, L1
CS, top 7ieen g3s,
water: 1,i%0-200
Tco Cueen 91%,
water:],1223-7¢0

Top Queen 594,
water: 1,250-430
Top Queen 1,040

Yop Queen 700



Table 4. Lithologic descriptions of units identified in Fiqure 2.

1. Alluvial Fill - unconsolidated sands, silts, and gravels.

2. Yates Formation - gypsum with minor dolomite and

siltstone.

3. Seven Rivers Formation - anhydrite with shale, dolomite,

and sandstone.
4, Queen Formation - sandstones with some sandy dolomite
5. Grayburg Formation - porous séndstone and sandy dolomite.

6. San Andres Formation - limestone and dolomite, with a
more sandy and porous ubper portion. The lower portion, or
Slaughter ane, has several anhydrite horizons and irregular
high porosity development; the area between the upper zone

and Slaughter lacks good porosity development.

7. Glorieta Sandstone Member - sandstone and siltstone with

calcareous cement.

8. Yeso Formation - dark gray shales with carbonate-cemented

siltstones, limestones, and anhydrite.
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District |

1625 N. French Dr., Hobbs, NM 88240
Phone:(575) 393-6161 Fax:(575) 393-0720
District Il

811 S. First St., Artesia, NM 88210
Phone:(575) 748-1283 Fax:(575) 748-9720
District lll

1000 Rio Brazos Rd., Aztec, NM 87410
Phone:(505) 334-6178 Fax:(505) 334-6170
District IV

1220 S. St Francis Dr., Santa Fe, NM 87505
Phone:(505) 476-3470 Fax:(505) 476-3462

State of New Mexico
Energy, Minerals and Natural Resources
Oil Conservation Division
1220 S. St Francis Dr.
Santa Fe, NM 87505
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CONDITIONS

Action 223008

CONDITIONS

Operator: OGRID:

NEW MEXICO ENERGY MINERALS & NATURAL RESOURCE 264235

1220 S St Francis Dr Action Number:

Santa Fe , NM 87504 223008

Action Type:
[IM-SD] Admin Order Support Doc (ENG) (IM-AAQ)
CONDITIONS
Created By| Condition Condition
Date
pgoetze | None 6/1/2023

Released to Imaging: 6/1/2023 :

>

3

:27:48 PM



