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ECONOMIC GEOLOGY .

The potash deposits in the Carlsbad Mining District in
southeastern New Mexico are about 15 miles (24.1 km) east of the
city of Carlsbad. The deposits occur within the McNutt potash zone
of Kroenlein (1939, p. 1691) of the Salado Formation of Permian
age. The McNutt zone 18,150 feet (45 m) to 500 feet (150 m) thick.
Depth to the Salado in the district, ranges from 175 feet (53.4 m)
along the western margin to 2,000 feet (610 m) in the northeastern
portion. The main potash ore minerals are sylvite and langbeinite,
of which sylvite is predominant. Potash ore minerals occur in 12
ore zones, which rvange from a few inches to 10 feet (3.05 m) in
thickness, with no one ore zone extending over the entire district.
These zones were named by Jones, Bowles, and Bell (1960, p. 25).
Eleven .of the ore zones occur within the McNutt potash zone and a
12th ore zone lies in the upper part of the Salado Formation. Six
of the 12 ore zones have been mined by one of two methods: a
modified long-wall method is used in one mine; the room-and-pillar
method 1is used in the remaining mines. In these mines, about 60
percent of the ore is removed during the first mining and 40 percent
is left in pillars to be extracted during a second phase of mining.
The areas on the map designated .as second-mined portray ores have
been totally mined or lost during mining of a specific ore zone.

DELINEATION AUTHORLTY AND CRITERIA

As part of the Bureau of Lland Management resource evaluation
responsibility, potash reserves have been 1dentified per order of
the Secretary of the Interior dated November 5, 1975 (40 FR 5186-87,
Part I1I, D.). Minimum quality and thickness criteria used for this
compilation are:

4 feet of 10 percent Kj0 as sylvite or 4 feet of 4 percent Ky0
as langbeinite or an equivalent combination of the two minerals.
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MEASURED POTASH RESERVES (POTASH ENCLAVE):
Resources for which tonnage is computed from dimensions revealed
in workings and drill holes. The grade 1is computed from the
results of detailed sampling. A minimum of three data points in
any one ore zone meeting quality and thickness standards, no more
than 1 1/2 miles (2.4 km) apart, have been used to dellneate

measured reserves.

INDICATED POTASH RESERVES:

Resources for which tonnage and grade are computed partly from
specific measurements, samples, or production data and partly
from projection for a reasonable distance on geologic evidence.
The sites avallable for inspection, measurement, and sampling are
too widely, or otherwise inappropriately, spaced to permit the
mineral bodies to be outlined completely or the grade established
throughout.

INFERRED POTASH RESOURCES:
Resources which are probable, but tonnage aad grade cannot be
computed due to the absence of specific data. Lithologic
descriptions and Gamma Logs indicate probable mineralization, and

the data can be reasonably correlated.

BARREN AND/OR MINOR POTASH MINERALIZATION AREAS:
Composed of subeconomic resources that would require a
substantially igher market value or a major cost-reducing
technology for economical production. Subeconomlc resources also
include other bittern mineral not presently being recovered.

FIRST-MINED AREAS:
Partly extracted areas in one or more ore zones.

SECOND-MINED AREAS:
Areas where potash ores have been coumpletely mined or lost during
mining in one or more zones. Ore zone(s) above and/or below the
mine level(s) may contain resoufces of proven or potential value.

CARLSBAD KNOWN POTASH LEASING AREAS BOUNDARY:
Effective March 2, 1984, and pursuant to authority contained 1in
the Act of March 3, 1879 (43 v¥.5.C. 31), as supplemented by
Reorganization Plan No. 3 of 1950 (43 U.S.C. 1451, note), and 220
Umvmnnsmsnwh Manual No. 2 and Secretary's Order No. 2948.
Boundary delineates and defines a total of 365,488 acres (1,479)
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556 ExpLoraTION For MINERAL DEPosITS
Diamonds—Most diamonds come from placers, with little bedrock v.‘om..hn&o:
from kimberlite pipes, dikes and sills. Exploration of diamond ﬁr:x%m .ww ..ﬁ_::_..:
to gold placers except that diamonds are even more rare and 32::.,:__%. distributed,
so that large samples from drill holes, shafts and :.2:;.:% are _.2:.__3;“ In the
initial stages of prospecting, indirect methods m=<o_,.5 panning of alluvium in search
of diagnostic heavy minerals, such as the magnesian __::,.J;? cfcca.w:«:ﬁ and
chromium diopside characteristic of the kimberlite at Nx._.::_._ﬁ Congo Kinshasa. .

Diamond placer samples can be “assayed” by passing them through bhand jigs
or sluice boxes and panning the concentrates. The grade is recorded as total carats
(1 carat = 200 mg), size distribution, percent industrial and percent gem. H.z compre-
hensive evaluations, where larger samples are :_<o_<oQ~ a small washing plant,
with jigs or heavy medium, produces a concentrate which goes to grease tables
or clectrostatic separators, or is hand-picked. .

Kimberlite (blue ground) is the host rock for bedrock occurrences .3. diamonds,
(peridotites rarely carry diamonds). Kimberlite mz.p breccia A.; a variety of 312
cemented by a matrix composed of crystals of peridot, enstalile, garnet z:m.::ac_,
biotlite. Most kimberlites are barren. Moreover, the diamonds vary widely in size
and color in diffcrent pipes. Chemical characteristics can guide geochemical prospect-
ing in soil-covered areas, and magnetic and gravity surveys have been  useful
in exploration.

The marketing of diamonds is controlled by a few international groups and
poses a major problem to a newcomer.

Phosphate—A clear understanding of the marine sedimentation processes involved
in the formation of commercial phosphate beds is a major aid in regional prospecting
for new deposits. Some phosphate ore is remarkably uniform in thickness and
grade over broad areas—cg., the Phosphoria formation of the :ol,_.ézz_,i.z US.
and the Pungo River formation in North Carolina, which were not subject to
deep weathering before burial. Drill samples 5 mi apart will outline favorable
areas with reasonable accuracy.

In other deposits—for example, the land pebble beds of Florida—exposure to
weathering has solubilized the phosphate and it has percolated downward, upgrading
the deeper zones (Catheart™). Because leaching and enrichment are not uniform,
phosphate values vary within wide limits, and drilling on centers of 200 to 400
ft. is necessary for reserve calculation. Individual ore concentrations are several
square miles in extent, more or less.

Leaching of phosphate from outcrop progresses more rapidly than of associated
caleium and magnesium earbonates. Outerop samples therefore give erroncous results.

Impurities are often undestrable, particularly those which consume or react
with reagents during processing, or are undesirable in the final produet.

Potassium (Potash}—Recgional cxploration for bedded marine salts is confined to
large sedimentary basins, which ean be established by geophysieal methods
(gravity, magncelices, scismie), stratigraphic guides and by waler wells and wildeat
oil tests. Geophysical logs of oil tests ean identify evaporite horizons—evaporites
are eleetrieally very resistive. The gamma log ean identify potassium, and with ideal
conditions, even the pereentage of K:O. In the search for potash, paleographic re-
construction may suggest the corner of the evaporite basin where the last scawater
bitterng, rich in potash, may have acecumulated.

Potash beds can be widespread, uniform and regular, or very irregular, within
a very much larger and thicker mass of bedded halite. Salt basins may be exiensive,
covering 150,000 sq mi and 5,000 ft or more thick. Potash usually oceurs in the upper
portions of the sequence, but not necessarily at the very top. Subsequent erosion or
reerystallization may locally remove or distort the potash.

Individual Saskatchewan deposits are continuous over 50 sq mi. Ore reserves
1-2 cousidered proven on diamond drill holes (cored with special muds to prevent
solution) spaced 1 mi apart. Original exploration drilling can be on centers of
5 to 10 mi. Because of salt flow under pressure, =n%~m~o=u#ﬁ£€=m presently

is limited to a depth of 3,500 ft, but solition mining can go deeper:’ ™ ¥ i .0 1

At Carlsbad, N.M,, individual deposits are several square miles in area, and
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can be located by exploration drilling on 1-mi centers. Ore reserves ean be blocked
out on four holes per section. Complexitics, such as salt domes, anticlines, e
can ruin an otherwise minable deposit.

Brines—Naturally occurring salt solutions can be a source of one or more products,
depending upon the concentration and composition of the dissolved salts and the
ingenuity of the chemist-engincer in recovering them. Scawater is a worldwide
source of common salt, and has been a source of magnesium for many years.
Connate brines and brines associated with inland lakes usually contain complex
dissolved salts and are important sources of potassium, boron, lithium, magnesium,
soda ash and bromine.

The important brine installations throughout the world, except those related
to seawater, are in Tertiary and Recent intermontanc basins, exhibiting internal
drainage and playa conditions. Present-day arid conditions arc not essential, as
geologically earlier aridity may have formed brines. Salt flats are encournging
evidence that at shallow depth bitterns may be enriched with more valuable
mincrals. Geologic mapping may indicate buried lacustrine beds with favorable
connate waters. A clue to the composition of possible buried and/or bedded suline
concentrations may be found in springs and sceps.

Salines in terrestrial sediments originate from the salls dissolved in stream
waters that drained into closed basing and evaporated. Three types of stream
waters are recognized: (1) chloride type with resultant salts halite, potash and
magnesian chlorides; (2) carbonate type with resultant salts trona, borates, sodium
sulfate; (3) mixed waters (chlorocarbonate). Hol springs, voleanic vents and
weathering of cxtensive sulfide occurrences modify the three types (sulfate type).
Type 1 results from the weathering of sedimentary rocks of marine origin. The
Carbonate Type 2 indicates walersheds of igneous lithologies typified by hydrolysis
of silicate minerals during weathering. The silicatles in acidic igneous rocks, especially
volcanies, seem particularly responsive®™ Explorers for trona, borates and lithium
salts should search for arcas where (young) acid voleanies and igneous rocks form
much of the drainage arca. Eugster (Ref. 95, p. 165) believes bedded trona deposits
form from evaporation of sodium carbonate-sodium bicarbonate-bearing  waters.

In exploration, borcholes are sunk, or drainage ditches dug for near-su
brines, to measure how fast the brine can be collected and whether rapid drawdown
precludes a long life. Test evaporating ponds, cach Measuring an acre or more,
are built so evaporation and leakage rates can boe usrefully measured. A chemist
im.:_ experience in this field must plot changing chemistry and density of the
brines during evaporation and design a recovery system to maximize product yield
at lowest cost. This test program may last 1% to 3 yr, depending upon evaporation
rates.

Lithium—Lithium is produeed from playa brines in California, Nevada and Utah,
and from pegmatites in North Carolina and Africa. The Kings Mountain arca
of North Carolina was known for u long time for isolated spodumence  ery
and small tin lodes, but vast quantities of spodumene were found by may
and drilling in the early 1950s, when lithium exploration was spurred by high
.>_.UO demand. These pegmatites are unusual for large size and continuity of mineral-
izalion. _:.:,,z,_:;.::n guide is an alteration halo up to 70 ft wide of coarse bio
(some chlorite) of the amphibolite and mica schist wall rock. In form, the pegmutites
range from 20 to 100 ft, thick to drilled depth of 600 to 700 ft.

Hr: lithium-pegmatites in southern Africa also are large and consistently mi
eralized, but are zoned to permit selective mining. The ore minerals in Rhos
are r..:Ec_:é and petalite, with minor spodumene, amblygonite, eueryptite, beryl,
...::,:._:.. and cassiterite; in South West, Afriea, ore minerals are mainly _A,_;._c:.:..
petalite and beryl. ’

Borates A‘woa:v.l.._‘sé types of deposits are exploited: (1) bedded salts and
(2) Uowow-:or v:ucm. Boron is relatively common in the earth’s crust, but only
a few minerals in a few localities are economic. Southern California is the main

source of the boron for. the . chemical industry in the Esstern US., and Turkey
supplies Western Europe
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R-111-P MEASURED INFERRED INDICATED MINED
AREA ORE ORE ORE AREA BARREN
2,880 1,080 0 0 940 860
3,240 1,420 0 0 670 1,150
17,800 5,340 10 0 9,560 2,890
800 400 20 Q 0 380
1,240 530 0 0 0 710
6,640 1,460 810 1,940 0 2,430
80 0 10 0 4 70
5,040 1,530 60 0 2,640 810
21,800 5,860 20 0 8,100 6,620
20,560 14,280 580 0 780 4,920
22,140 15,230 0 0 3,320 3,590
23,040 10,630 5,000 5,200 0 2,210
11,600 5,700 1,720 2,600 0 1,580
8,520 3,930 60 0 2,280 2,250
24,960 13,520 5,080 0 2,360 4,000
24,980 11,830 2,330 850 6,980 2,970
22,720 4,090 3,860 8,780 0 5,990
22,780 1,590 7,180 11,130 0 2,470
1,800 0 870 0 0 830
160 0 0 0 0 160
16,520 8,580 20 0 5,920 2,000
23,040 13,140 2,450 0 4,540 2,910
19,680 12,300 300 1,030 0 5,450
320 0 0 0 0 320
1,800 Q a 780 0 1,020
120 0 0 0 0 120
40 0 0 0 0 40
15,960 9,720 180 0 440 5,620
20,040 10,290 280 0 860 8,610
17,300 11,0860 50 0 Q 6,190
160 0 0 0 0 160
4,760 1,600 0 0 0 3,160
3,680 820 0 0 0 2,860
480 330 0 0 0 150
£6,460 167,860 31,600 32,310 48,390 85,500
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VaLvaTION 32-39
The azsav of

1 sample cut from the wall of a trench or pit is representative
of that length of 1

he cut. It mav be averaged with other similar line-cut samples
to obtain an integrated average of anv given length of wall exposed. In other
words, the linear extent of any or all assayvs can be ascertained by properly weighting
cach sample assav with respect 1o its length and grade. Depending upon the
orientation of rhe excavation, the averaging process is that used to determine
average value estimates of material exposed in a drift. raise or crosscut.

Grab-Sample Assays—The {oregoing discu

sston has heen concerned largely with
v oesnmates that result from measured sample lengths or volumes. Grab sample
avs do not fall into suck

random samples.

188

h a category because, as the name signifies, thev represent

At best, thev usuallv serve onlv as genecral indicators of the tenor of the
mass from which the samples were ohtained. and the examining engineer can
rarelv eredit such analyses to particular unit oceurrences of material. In addition
to the factor of tiie random manner in which the samples ofren are taken. thev
generally represent also only the thin suriace zone of the mass,

32.2.4—INTEGRATION OF ALL FACTORS AND ORE-RESERVE COMPUTATIONS

The 1nvestigaror, upon having properly prepared the maps which will be used
as baszes In caleulating the quantitvy of economically valuable materials in the
mine under eonsideration. and upon having determined and assembled all controlling
c.ements pertinent to the analysis, 1s then ready to undertake a formal computation
and elassification of the quantity and quality of the ore or materials sought.

This yroeedure 13 known as an ore-reserve analvsis, and it is an engineering
process wherein due credit is assigned to the occurrence and classifieation of all
ore tonnages so that a developed or semideveloped mineral deposit can be evaluated.

Ore-Reserve Classifications—=o far as the classification. l.e. group segrezation,
ol ore reserve tonnages is concerned, there are two schools of thought. The concepts
in both instances are of such a similar legitimate nature that, in their respective
sppliearions, eszentially the same total quantity of ore will be arrived at. but
heeause of a diferent outlook or mode of approach. the ore classifications into unit
pes often are at vanance. For example. the U.S. Geologieal Survev and the U8,
Burcan of Mines, both governmental agencies, are primarily and fundamentally con-
corned with the determination of the {future patential mineral resources of a given
uene whtch eithier. or both, may be studving, That is. although thev are directly
inrerestedd inan are-reserve elassification, their distinetion of eclass tvpes iz based
bagels apon wprojected rather than tpon o present potential,

On the other hand, a reserve analvsis made by, or for, a private enterprise
usnally s designed 1o resolve the estimate in such a wav as to show the various
ore tracts clussified on the busiz of their currently minable nature. This distinetion
betwaen two points of view mav become clearer in the following discussion.

The elassifiention wsed by the Geolowieal Survey and the Burenu of Mines
are summarized inothe material which follows. The Securities and Exchange Commis-
son (SEC) also uses classifications of Proven Ore and Probable Ore in its work
inorelation to interpretations of oresteserve appraisals and stock-marker listings
ol mineral deposits. Thelr respective meaninegs are the essential euivalents of
Measnred Ore and Tndiented Ove, as sueh desienations are emploved by the Buresu
andd he Geologienl Survey, .
=~ Meavwred (e Nlewsured ore is ore for which tonnage is computed from dimen-
st reverlad mooncerops, trenchex, workines and il holes and for which the
soadke s congeied from the results of deruled wumpling. The sites for inspection,
sennling cond neasurement e sa closely spaced and the seologic chareter s
<o el ot oothe sizes shegpe and mineral content are well-established. The
cotapred tonnaee and erade are pudeed to be acetrate within stared btz and
so ek B e pudeed to differ from the computed tonnaiee or srade by mare
S 2007, :

= Juidicated Ore—Tndieated ore i ore for which tonnage and erade are computed
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partly from specific measurements, samples or production data, and partly from
prajection for a reasonable distance on geologie evidence. The sites available for
inspection. measurement and sampling are too widely or otherwise inappropriately
spaced to outline the ore completely or establish its grade throughout.

Inferred Ore—Inferred ore is ore for which quantitative estimates are based
largely on broad knowledge of the geologic character of the deposit. and for which
there are few. if anv, samples or measurements. The estimates are based on an
assumed continuity or repetition: for which there is geologic evidence. This evidence
may include comparison with deposits of similar type. Bodies that are completely
concealed may be included if there is specific geoloric evidence of their presence.
Estimates of inferred ore should include a statement of the special limits within
which the inferred ore mayv lie.

In commercial mining geology, which is guided primarily by direct economic
factors. we find that ore reserves often are classified as follows: developed or
proved ore, probable ore, and possible and/or extension ore.

Developed Ore—As the term is used, “developed ore” signifies ore which is
so completely exposed that its existence as to tons and tenor i3 essentially certain
and which, in addition. is available for immediate withdrawal by the mining method
being emploved. Here there is a distinction between measured ore and developed
ore, far zlthough both are subject to the same fundamental controls as to limiting
exposures, the fuctor of ready minability may not alwavs be equal. For example,
assume an ore-bearing, well-defined. uniiorm. epigenetic vein which is exposed
only on one mine level by a drift. The mining practice is to ralse on the ore
and stope it by an overhand method. Measured ore is computed to occur hoth
above and below that drift, whereus deveioped ore will exist only above the level,
as the ore below the drift 13 not immediately minable under the method heing
followed.

The theorctical concept held by =ome engineers is that developed ore within
a tabulur muss must be bounded on four sides by mine workings, that is, by
an upper and a Jower drift and by two raises. one at each lateral extent. This
15 an Ideal condition, but in prictice such a rule is seldom applicable. If it were.,
the quantity of proved or developed ore aceredited to most mines would be far
out of hne with the actual situation. This is not ro leave the impression. however,
that the undesirable practice of basing ore-reserve estimates or structural interpreta-
tions throngh wnd about inaceessible mine workings is here proposed as proper
procedure.

Probable Ore—Probable ore is ore whose occurrence is for all essential purposes
reasonably assured but not absolutely ecertain. A definite grade can be assigned
for the tons thus classified. but mining cxeavations have not progressed to the
stage where the probable tons are wvuilable for current minineg, althoush it could
berome available for withdrawal in o relativelv short time. The grade assigned
to many probable ore blocks may be the grade determined for contiguous developed
blocks, Some probable oce thus distinguished mayv be the essential counterpart
of some measured ore as classified under the governmental plan.

Possible and. vr Extension Ore—TPo<ible ore. which is ealled by some engincers
filiere wreis i eluss whose existence is o reasonable possibility, based primarily
upon the streneth and continuity of zeologie-mineralogic relationships and upon
the extent of ore bodies abeady developed, and for which therefore o measure
connnuity iz aviulable asoan indication of what mayv be expoeeted as mining exeava-
ftons proaress cnto farther rowches . .
workings which would rea
with any or

. . . Rl
Beemnse of the comparative absence of mine
Al sy valuess possible ore cannat he aestened a grade

wetteab b errtidnty, nor can the quantity be expressed as o definite
shrolute ainount,

_ Extrnsion oce is essentizliv jowsible ore belioved 1o exist ahead of ore exposed
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l}ulf‘, possihie are and extension ave ave. 1o wllintents and yorposes, the equivalent
of tnfeioed ool Beeanse speetfie grades of mineral contents eannot be  credited
To e ores. they cannot be used in the direet evaduation of 1 mineral deposit.

VaL

C
the
ing:
unti

1

furt.

all
pert
Vel

A
1'\‘\{

con'
and
pres




ALUATION AND REPORTS
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VALUATION

Caiculation Procedures—The general procmiurn in an ore-reserve calculatton 1s
the =ame reeardless of the concept emploved in making the ultimate elassifieation,
sinee 1t follows that no classification of any ore reserve can be visualized completely
unni wll necessary working data have been properly treated in the toral process.

Longitudinal Sections—A longitudinal section will be used to demonstrate the
further procedure of making an ore-reserve calculation. Fig.

32-15 1s an example
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Fig. 32-15—Longitudinal section with assays posted and ore blocks delineated. Complete
as a base control for ore-reserve tonnage

calculations, Shading indicates gray and red
volors emploved in practice.

of such o map, completely prepared for ore-reserve
assembling o sicilar scenion in actual pracuee follows:
l. Construct as o base, 1o recelve working data, the longitudinal section of
all mine excavations made 1o a vein. Determine and indicate the position of
pertinent limiting  geologie structures—rfor example, the Nipper Fault and  High
Vein junction.
2. Post wssay

purposes. The sequence in

averages on all excavations driven on the particular structure.
A commonly used and satisiactory method
yed

cont

1s then to color the ore expanses in
and the waste or protore lengths in prav. Sueh o practice mukes ore-waste
sts readily apparent for the Interpretations to follow. These assav avernges

and oresprotore determinations are bised upon the controfling Hmiting {aetors
previoushv discinssed.

[+ ~omethines develops thar o vein strueture miny change strike stightly or
tnor sarkicvions in 0x gencral rend within the
ovations Tosnngeh
virtieal plane. these o

Ao less rhan 90° ) duers
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limirs of s exposure by mine
are projected o some selected
acteristies, togethwr with o cammon habit of veins to
aominor <hortening of true horizontal and vertieal distances,
cosveerivelvo when such distanees are shown in the seetion. Thut is sonple tocations
ity and roses are determined by easuring along the excavations from some
nopoint of oririn, Honeeo adl sueh distanees are aetual, whereas drifis, if
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32-42 ExaMivartions, VALUATION AND REPORTS
in slant heights. The resulting foreshortening must he accounted for and corrected.
Orherwize the application of unit-assay averages will exceed the working place
as it i= platred. The adjustment-correction can he accomplished Com*oniontl,\_’ by
the use of proportional dividers adjusted and set to equalize these comparatively
minor, but nonetheless pertinent, discrepancies.

Furzher. it will be noted from a study of Fig. 32-15 that the assays have
been determined as units in such a wav between delimiting excavations as to
make the as3 average applicable to the extent of the execavation within the
limits. In other words, if the assav average is needed for the extent of a drift
between two raises. then that is the unit lenath of assay which is determined
and applied. As noted hefore. the posted averages should not exceed the length
of the unmined hlocks theyv represent.

3. On the basis of controlling geologic-mineralogic characteristies. together with
the extent of ore averages indicated. the dimensions and elassification of the ore-
reserve blocks are judeed and delineated. In Fig. 32-15, a vein structure of compara-
tivelv medium strength and mineral persistency has been visualized, and the blocks
are delimited accordingly. A number of complexities also have been Introduced
in an a‘tempt to show as many block-outline types as possible.

It will be noted that in some cases (Blocks 14d and 15d) the ore assays are
such as to necessitate delineation of two or more contizuous ore-reserve blocks
of a similar classification where one might otherwise have occurred if the several
ore assavs had been more closely comparable. This method of making a distinction
between blocks on the basis of ore widih and grade. or both, is good practice,
and thus one block would contain ore of a ecomparatively higher grade than another
and would indicate the existence of hich grade zones within the ore shoot as
a whole. The ore-reserve estimate, in addition to giving a measure of the quantity
of ore, also serves to ald the mine operator. By having the ore zones so distinguished,
he can achieve better control in planning his mining program. The blocks are
numbered in four separate individual sequences—developed ore blocks, probable
ore. nossible ore and extension ore. and rach type of block has been properly
distinguishied by a svmbol as well as by a sequence number.

Tke engineer, tpon having thus determined and outlined the various ore blocks.
then is ready 1o compute and record the ore tonnages. The sequence is:

1. Fach block is analvzed individually as to area encompassed and average
widrh and grade of ore revealed. These hlocks which fall into a developed ore

classificazion are considered first. The arca is determined either as a product of

direet, Hinear seale measurements ar, where the blocks are highly irreeular in outline.
by a planimeter. The average width and tenor value which apply to the particular
block are ealculated by a weichting process wherein due regard is given to the
lincar extent which each assayv average represents, All ¢

av unitz that specifieally
bound, or fall within. the outlines of the hlack should be used in ealeulating
the average grade of ore. If one assav average is effective over twice the lenath
of another with whiech it is to be combined, it should be weighted by factor
of 2 in the culenlation. The comparative importance of each assav unit can be
determined readily by visual scanning of the rvelative lengths represented.

The data of wrea and average width and tenor for each block should he recorded
as they are determined. Tig. 32-210 See. 333, Reports, with its seli-explanatory
column headings, i an example of a convenient form for this record.

2. The tons In each block are caleulated by dividing the product of the area
and the assay widith by the fonnage fuctar proviously determined. Cubie volume
thus i~ converted into tons of ore in each ore hlock.

3 The rons in rach block then are multiplied by the pereent or ounces of

metal (or weetdds) as lndiented by the wesave, and the result is recorded on the
form ~heer, 7

[his pracedinve assebles the statisties {for aseertaining a properly
wolahtod oecraene grade of all oresreserve hlock

L The sarud tons for each elissificnrion i< found by addine the “ons™ column
after all Bloeks beeve been ealeubured. The

! avernge grade of the total tons in
aven cliss for chie given vein Gsocaleulated byosimplv dividing the total tons
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VALUATION 32-43

into the total of the "Tons x ¢¢”" or "Tons x Oz” column. Calculating and adding
machines are useful, if wvailable. The grand-total ore reserve (quantity and quality.
or grade) of any or ull classifications of ore in a particular vein or In a given
mine. as desired, can be ascertzined by combining in an appropriate manner,
the various totuads thus obtained.

Plan Maps—The aenerad practices applicable in using lonuitudinal sections also
are the same when the ore-reserve base maps are in plan (horizontal) projection.
There uare two busic cvpes ol such plan maps: (1) that for. on occusion. the
ore-reserve nalvsls of semitabular masses and stringered vein zounes that have
heen mined by underground methods, and (2) those, sometimes together with
sinplementary eross sections, used to determine the quantity and grade of marerials
i pervazive and disseminated deposits that have been tested by boreholes, pits
or trnches.

AMups of Sernntabular Masses—Plan maps often are used to delineate ore-reserve
tracts where ore bodies are ntially flat-lving, irregular and lenticular in outline,
or where metal-bearing siringered zones are so closely associated as to reguire the
conTCIMPORNeous mining of intervening country rock.

Sueh plan maps are most usetul when an individual plat is designed to depict
the excavations on each working floor in a mine. and therefore 15 or 20 separate
conrdinated sheets frequentdy are required for the interval between two levels
After assav controls Lave been properly posted. the outlines of the ore-reserve
biocks are lad out on each plan map with due cognizance of all controlling
geoiogie-mineralogic data as well as the limiting factors of assavs. The blocks
are rumbered and their classification shown on each floor plat. which entails the
revetltion of the same block identification as long as that block persists vertically
from one tloor to another.

I+ 13 apparent that, in this procedure. ore-reserve areas are shown in plan.
Thercfore 1o obtain the cubic volume per block it is necessary that ihe mean
ageregare area of the <everal plans be multinlied by the vertical height throush
which ruch ore-reserve block extends. For example. assume that the engineer decides
that a given block of developed ore will extend vertieallv 50.0 ft above the hack
of = Arift and over a luteral distanee of 57.0 ft. which has been determined to
have an average minable content of 7.6 {1—907 Cu—15 oz Ag. The mean area
thus s 37.0 X 7.6 ft = 433 sq 1. and the volume of the block will be the vertieal
nenght (50 01) x the aren, or 21650 cu it of ore with an average grade of 007¢
=135 oz Ag. To coanvert to tons, the cubic frer are divided, of course, by the
vroviowsly determined tonnage factors.

As some bloeks da not huve a similar regular zrea for each floor plan. a mean
area must he

aseertained before applving the vertical distance. Beeause of this,

thee recording of cach floor area, to obtain a mean. mav be o longer process

than required for listing longitudinal bilocks

to chuat of Mg 32-21 cun be
of 1t.e plan mays.

Assay unts are appld

However, a form essentially similar
used to record data gathered during the analvsis

Uas on longitudinal seetions. In faet, the plan-map method
viekls results on the prade and quantity of ore in reserve in a mine similar
to thove obtuined by use of a longitndinal seetion. The estimation of assav erude
of yrobable ore blocks by the plun method ix analogous to that followed in comptling
averages of {rohable Llocks delineated on longitudinal sections.

AMaps of Borehole, Pit and Trench Test=—The three general methods whereby
thee volwne wnd ‘or tonnuneze of an ore deposit tested by borcholes, pits and trenches
mav be determined from o plan-map base are:

LA weighted volnme estimate based on the Lueral distanee hetween respective
tese sttex, tozether with an interpretation of the vertieal extent of the ore or
matonal soucht as oreveuled at cach site, Cross sections often are
Duedizate and verily the computntions,

204 volume cadeubliion based on the ““prismoidal forula” This solution. far

st lactory snalveis, often requires the use of supplementary eross sections,

3o Volume of muc o] ascertained by the use of contours,

desirable to

e i T T




32-44 ExaMinaTions, VALUATION aND REPORTS

Fach of the foregoing methods is briefed as follows.

Weighted Vol ome Estimate—This method is mos satisfactorily applicable where
the distances between tes: holes are umiorm and equal. In other words. with
boreholes or test pits, & grid pian has been established at each corner of which
a drill hole wiil permit un assav test. Fach test hole is identified bv number,
and the depth av which ore was cut, together with the distance and assavs of
mareriad exposed. mayv be recorded near the platted site of the hole. Each problem.
depending upon 1ts specific nature. may pose slight variations in the method of

srrcn socr 2 Fig. 32-16—Plan map showing ore blocks
determined from data provided by regu-
larly spaced drill holes. Block 1 is based
on Holes 1, 2, 3 and 4, Block 2 on Holes 3.
. . 4, 5 and 6. If desired. the tons and grade
. . for each block, after being computed, can

I be recorded within each block outline.

its recording. With such a grid plan map assembled. it becomes a simple matter
of cieulition to determine the volume or tonnage .nd average grade of material
inciwded within each grid square, as the area is fivad by the grid lines, and the
deprh of material 1s indicated by the four tests that establish the grid corners.
Assuming the borehole project illustrated 1a Fig. 32-16. the resulting field and
duta are rubulated below,

Drill-Hole Data
Collar Depth Length Average As- Lengthin

Flevation. to (ire, in Ore, sayvs of Ore, Ore X Aver-
Hole No. Location* It Tt 't % Cu age Assay
JO . 200 ft W, 615 21 0 2.01 140.70
of Hole 4
2ooooo... . 200 ft N, 620 15 aQ 1.45 130.50
of Heole 1
3 L 200 ft b 621 16 55 2.90 250.50
of Hole 2
4 200 it S, 6106 20 T3 237 177.75

of H()l(: 3

* These locations are simiply used to set the grid in this illustration. The survey in the
field would be tied into a buse control of some kind.
Area bounded by grid of Holes 1, 2, 3, 4 (Block 1) = 200 X 200 = 40,000 sq ft

TO - Q0 + 85 = TH 320
Average length of ore SR S AL S L R Y 1Y
4 4

Volume of ore = 40,000 X |0 = 3,200,000 cu {t
E . 3,200,000
Cons of ore = = e
140.70 + 1.'17(),.")0 -+ 250050 + 17775

Girade of ore = 320 -

(BRI N . . N

34 — = 2183~ 0or 2,197 Cu
320

cach wid Block are thas indicared. The toral tons

dopesit may be detornined by oadding the tonnages

wic ol the Totul tonnmee 15 found by properiy wenshtng

propottion to s tonretze and then dividing the sum
vrodicers iy che toral tonnge,

g the geenesadiv Lossodesinatde testing program winere tee holes are not uniformly
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ar carudly o

oo the averntl volume, or tonnaze, and erade can be determined
wrorhy By oestabinbione o svstem of nangles or polveons. The
sonnuge and grade rhar aprly ro

volume m
cach geometrie unit are then caleulated. In
connoinlng e severad tnis wesavs must be properly weighited,

Tonnuees und grades eadenbicred by mianzular Dlocks (Fie
rore nealy wecenrare than rhose estimused by the pol
of te trianel s we dxed Ly othe locution of tesr bole
of three hobos ineene

ool fneh st

32-17) are prohably
conul method. The apdees
wl, thercfore, each group
the caleulation of 1ans and grade for & particular trianale.
; bole =hiould be properly welehred in a
outhued previ uslv,
Polveonad blocks are
o Al other Loles 1n

munner sitiar

{

vsally delineared Hy conneeting each hole with lines

losest proximiiy and then erecting perpendicular bisoetors

.

. \ I
S 1 ' /\/  Block 4
S S
B Biccxr 6 = -

B/c;cx 5
Fig. 32-17—Plan map showing ore bhlocks as
detertuined by trignguiar v stem from data
vravided e oirrepuiarly wed drll holes.
Bloek 1is bused on Holes 1, 2 and 3 Block

2 on Holes 1,3 and 5, ete.

Fig. 32-18—Plan map showing ore bhlocks
as determined by perpendicular bisector
method from data provided by irregulariy
spaced drill holes,

e the e e~ o estobdish the
Fre 524180 Faeh st

stdes ol the polveons: The merhod s shown i
Lole 1sowathin its own polvgon wnd. therefore. itz ns=say
<o bk and ennde portans 1o the medoriad bounded by the partienlar polveon

The volumne or toneage of overburden, if any, which covers the economic mare-
sids enn be serradned ronghly by the
meincd seneradly glves more reliable
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wetshtod volunoe exthmare.” b “ontour

results. particularly if the surface slopes

Vel by the motdal formula provides a mathe-
I ethod
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Grodetermnaile

Vidncufuy = V508, + Ay ) Liend-urea formulay
Votnoen Ity = =

= prisnoidal formula)
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32-46 ExAMINATIONS, VALUATION AND REPORTS

A mine dump will be used to iliustrate application of the formula. The dump
(Fig. 32-19) has been =urveved and mapped. and all nreessary duata concerning
the side slopes. the bottomn and ‘or top slope are avaiiable. Trench sampling has
been done. znd the posittons und depths of the cuts have been platted. The
assavs of the samples have been wverazed and are ready for use. (If the samples
were obtalned by borenoles and test pits. thev are usad In accordance with the
welghting methods previously dizcussed.)

Scmp.e Treach 32

Lssay 25% Po-16% Zn
Scmele Trench 2

Aver Assoy 1 E%FPs-1 1% On

Cres? of Jump

Lreo A = 250 sq i / Toe of Dump

o5 estatlisneg Ly

woil of Trench 2 T Areg Ay 2250 sq 1t Fig. 32'19"]?[,3“ view ol
a5 es1cbished by dump, showing sampled
oF f 7 =T 3aN8 ¢ &
Length (1) = 20 wotl ot Trench 3 trenrhes, assavs and data

for volume estimates,

I{ “he top and bho'tom, as drlineated by the crest and toe of the dump. are
nearly parallel, thev can be used a3 end areas. and the vertical height of the
dumyp (wsed ws Ly owould provide enouei: dara to ecaleulate the volume. However.
i such & procedure, some difficubiy might be met in proy erly weighting the sumple-
wesav averaves Ordinarilv, a more satisfactory method is 1o use a series of eross-sec-
tonal areas. These are placed 1o take full advantage of the location of sample
assays as aogoeide Inodetermining the average mineral content of the dump. Thus.
voiume awd grade are both sausfactorily determined.

Portion C of the dump (Fig. 32-19) i3 a prismoid, with a length of 40 ft and twa end
areas. A: and Ax of 1,230 and 0 ~q {t. respectively. By the end-area formula, the
voiume of O as delinmated by the sample trenchies, 1= computed.

Vo= 151250 + 22500 4 40 = 1,750 K 40 = Tu.000 cu ft
The volume (70,6060 cu ft) divided by the cubic feet per ton of the material will give
the equivelent tonnage, if Je~ired.
The average grade of material in Block C is determined by the usual methaod of weight-
ing iter :

1.6 Ph—1L. 14 Zn

25 Pb—1.6" Zn
1,250 X 1 = 1.37;
2,250 % 1.6 = 3.6
$.500 4,975
4075

3.500

Therefore, s detormine d thar 70000 cu ftoof muetenal averages 2.18¢¢ Pb
aned 142970 7

oo volume and wrade o cach pormion of the dwnp ean be foumd by the
mehods The tord rons and zrade in the dump ean be caleulated by a
rowolghsod sanieon of the soveral portions
Vil g o

o U e of Conto a—This method 15 nor olien used In making
i

Cobiee and wrede st of e edshearine depostts elinociv on aecount of e

Wl INTH sy

) : tiacs obtwned by one sanphing, However, the
4 ' . . N N .
l covronr aechod ey sorve saniacctady for determaming e quantinye ol many

Lonn L o e < whioss 0o s et he of siech compoesunely vital 1mport
- Lo meavsist el 1 B be s i csiating oeet o e~ stieh s midl =lme,
3 Pilessand e dings whick ofton have anewriyv wtiorn netal content.
7 s
s
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The contour method is particularly adaptable to making volume estimates of

hodies whers surface slopes are abrupt and irregular.
Civen sutfeirnt knowledee of surface and subsurface

reapective elevations are derermined from test pits or
those

elevations (generally the
drill holes. although in
a survey of the surface
the material will often give suitable data). and
as they exist where revealed by the survey and
testing vrogram. the engineer iz provided with such data that he can contour
‘he upper ond lower limiis of the material in question. That is. by contours.
znyv ane of which encompasses a particular area in a horizontal plane, it is possible
D) erain the volume of w =ubstance whose upper and lower extent is known.
The uprer surface may be elther the earth’s curface or any designated surface

below that. The ldwer surface to be contoured is
grovund.

rroblems mvelving mine dumps or talings piles.
vrior ‘o the stacking of
any other perrinent conditions.

made

alwavs. of course, below the

There are several special procedures for the determination of volume hy the
contour meihod

In every cuse. a plan map or maps must be prepared. A map
srale of 100 it to the inch is considered a possible minimum limit for most purposes.
However, the scale wsuallv 15 the smallest that will accommodate the contour
dara. The contour interval should be such as will provide the degree of detail
desired. A 3-ft contour interval (CI) usually will provide close enough control
bur this 1s not preserthed as a minimum unit. A solution for volume by use
ol an opach map {a map analogous to a contour map. but instead of the lines

connerning points of equal altitude they connect points of equal thickness of earth
matenals) ustrates the procedure:

1 A rontour map 1= constructed of the upper surface of the region involved.

2. A scrond contour map. using identical scale and contour interval, is drawn
for -he lower subsurface. Transparent cloth or paper facilitates the procedure.
oal

~levanons for this map are. of course. posted from the field data.
3 The contour maps are then superimposed and a third map is produced by
seting the points of intersection of the two series of contours. The difference
in clevaton, as given by the respective contours, at each intersection is the exaet
“hickness of the material at that point. Lines of equal :hickness of the material
mvolved ure drawn by conneening corresponding points and by interpolation.
t Tie volnme of the sibsurface material in question is ealeulated from the
resulting orach map, Faeh line of equat thickness establishes a horizontal plane
whose areso s determined by planimeter or any other suitable process. The volume
of ceels porton s be computed by multiplving the aren of each plane by

vernge tnckness bhetween that plane and the next sueeeeding one. The total
voliine of murerial 15 the summation of the =everal portions
I 32-20)

CI ni

[BNE

hios been prepared 1o indiente o completad isopach map with a
10 v Tt will be noted that the contours of Lorh upper and lower surfaces

clo have been shiown, although ordinarily in practice these work data are drawn
nost conventenlv o on o separate plarss The area of Plane A times 100 equals the
volinie of thar vortion The arex of Plane B, which is the expanse bounded
P Teopactioms fequal thicknes<) Lines 90 and 100, times 65, equal: the volume
Letween chevitions of 90 and 100 fro The process ix cortinued similarly for the
poron delimirod by eacl sueceeding plane. )

32.2.5—EVALUATION AND OWNERSHIP CONTROL

T cmnneer nesy <houbld

v progressed in his studyv to the stage where

e leres knowledss of the controlling (howenes of 2 mineral deposit
-opoebbe o nhean ann

ssothe needs of b cxommanen may require. In
ot owar s he s pnopared b olfer conclusive and speetfic recommendations in
dhesobiie ol e wecn bl whiehs way Lo that of technieally divecting
new ore hodies, or

for e diseovery of

cstimating the
: : . : moaedly valimnble mscorial o ddven nuneral Gepostt,
Gt

ety e




YATES PETROLEUM CORP.
BEFORE THE COMMISSION
NMOCD CASE NOS. 10446-10449
DATE: 09/09/92 DE NOVO
EXHIBIT NO.

ed'ass of where it came fror t 1is clear that the oil

e

razec into the mine.
-ne 0il seepage at the Lundberg Industries (old PCA mine)
e ¢:d not involve a breccia pipe. These oil seeps, however,
e -raced to an improperly plugged well in the Cetty Field
azed about 700 feet away. Information on these o0il seeps,
¢ch were discovered in 1962, is attached as Exhibit 21.

£ o0il will migrate the distances involved in these
idents, we shudder to think what methane or hydrogen sulfide
er high pressure would have done. We know from the Rutledge
dies in 1963 [Exhibit 3, App. D] that the clay seams in the
8in have a degree of permeability and will allow gases to
grate a distance of at least seven feet when the pressure is
psi [Exhibit 3, App. D,. p. 64]. These clay seams are
‘form throughout the Basin so if they becc:me_ charged with
Sh pressure gas, no one can say, without addit';ional study,

w far they will migrate.

4. Industry Experience With Cementing

L R IR

Qur own experience also makes us question whether any

dsing and cementing program, unless supplemented with addi-

PR L

ional safequards, 1is adequate protection against the hazards

« Aoway

e are dealing with. In 1980, for example, AMAX drilled a bore
le from the surface to the mine workings to be used for
lectrical supply cables. 1In attempting to cement the casing,
the Cement was lost both above and in the salt section through,

we assume, clay seams and fractures in the salt zone. In




ances like this, we simply do not believe there is any

aple way to be certain that the voids and annulus of the

ing are completely filled. Information on this bore hole is
ached as Exhibit 22.

More recently, International Minerals and Chemical
poration exXperienced similar difficulties in a grouting
gram to stop the migration of water. A summary of this
erience is attached as Exhibit 23. If water at relatively
pressure can migrate as easily as occurred at IMCC, then we
iously question whether cementing programs can effectively
vent the migration of flammable gases under much higher
essures.

5. Corrosive Effects of Hydrogen Sulfide

Finally, we beiieve the well casing program, which has gone
changed for over 30 years, needs to be revi;wed in light of
W developments to ensure that it offers sta;te-of-the-art
Otection against the release of gases. Currently, R-111-A
ly requires new or used casing "in good condition" [Exhibit
3. pp. 3-5] without specifications concerning the ability of
he Casing to resist corrosion from hydrogen sulfide or-
ithstand high pressures. The presence of hydrogen sulfide in
"e Basin has been known for years (See Exhibit 12, p. 9,
e’S‘t‘.imony of S.J. Stanley] and was encountered during the core
Ole drilling by the U.S. Geological Survey in 1982 while

irw(':"stiQa‘c.ing' the breccia pipe and oil seeps at the MCC Mine

(See Exhibit 19, p. 39] and along with high pressure (1500 psi)
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Santa Fe

(SULMIT IN TRIPLICATE) Land Qs W2657 T
UNITED STATES o lls e —————
DEPARTMENT OF THE INTERIOR ™~

-GEOLOGICAL SURVEY

P ey

Rl S

SUNDRY NOTICES AND REPORTS ON- WELLS

4 ’
.NOTICE QF INTQ(TIQN TO CRILLL . X SURSEQUENT PEIPORT OF WATIR SHUT-OfF.
HOTICE OF INTINTION TO CHUNGE PLANS

HOT.ICE QF INTIXTION TO TEST WATER SHUT-OFF

SUSSEQUENT REFORT OF 'SépOTlNG OR ACIDIZING

NOTICE OF INTUNTIGH TO RE-ORILL OR REIPAIR vrELl

SUBSTQUENT RLFORT OF ALTERING CASING

HOTICC OF IKTENTION TO SHOJT OR ACIDI2E

SUBSEQUEZNT REFORT OF RE-DRILLING OR REPRIR.

SUBSEQUENT RCPORT OF ADANDONMENT.

« ‘Well No. _LB.,L__ is located .. 2106 ¢+ from_ %Tliﬂc and 2178 g from K‘%ﬂ line of sec. __ 12

© (Simte names of and sspected depths 10 objective sandes show rizas, welchta and langths of propoeed casings Indicats

HOTICE OF INTENTION TO PULL OR ALTIR CASING
HOTICE OF INTENTIOH TO ABANOON wELLL

SUPPLERENTARY WELL HISTORY.

(INOICATE ADOVE RY CHECK HIARK HATUNEL O ROMORT, KOTICE, OR OTHER DATA)

December 3 19 80

SW%, Section 13

T 198 R 29E NMPM
(O Boc. sna Soe, No) . (Twpd {Ranye) (Aecidian)
) Eddy County New Mexico
(i) (Coaxrty or Lubdivitea) -

(Stats o Tarritory)

The elevation of the derrick floor above sca level is 3310 £
' DETAILS OF WORK

ddtng Jobe, ¢,

Inyg pointes, aad all othrer important proposesd werk)

AMAX Chemical Corporation planms to drill bore hole at this location to
be used for an electrical power supply to our underground mine workings

in the western lease arca. We will drill a 16-inch diameter hole into
the top of the salt and cement 12-inch I.D. casing.

We will drill a 10-3/4" hole from. the top of the salt to the mine
workings in the 3rd ore zone; 8-inch casing will be cemented from the

mine level to surface. Cement to be circulated on both strings of
casing. :

Drilling is to be done by cable-tool methods.

Lundarstand that thie plan ef work muat revelve enncevl o writing Ly the Ceslogieal Survey belers oprermtions may be conmanced,

Cbmpuw__ﬁNAX Chemical Corporation ADEDAVER.

P. O. Box 279 - U.S. Gealogics] Surveg

Carlsbad, New Mexico 88220

By

I\ L\‘ ”} .
\J_ . '{\ Lebon

————y,

4 -
Title ALSITRMNIUNE 2 L2010 2t ks Bt e

R. E. Kirby ‘\}

General Mine Superintendent Ere e 3152
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MARNEL PIPE & SUPPLY CO.

P.0. Box 1037

401 N. 1st St

DEPTH TI¥ FEET

NEW — USED OIL FIELD PIPE & EQUIPMENT
SHALLOW POOL CASING PULLING & WELL PLUGGING
PIPE THREADING & TESTING

AMAX ELEZCTRICAL HOLE - DRILLING SAMPLES

Artesia, New Mexico 88210

(505) 746- 6553
Mobil: 365-2516

DESCRIPTION (As Revorted by Driller)

0-101
10-20!
20-35?
35-401
40=507
50-601
60-651
65=751
75-801
80-95!
95-105"
105-1151
115-1651
165=1701
170-1851
185-200"
2001=215¢1
21512251
22512501
25012751

2751 -295¢

Top soil
Caliche
Gravel-Caliche
Red Sand (hard)
Gravel & Shale
Brown Shale
Red Shale

Red Sand

Gray Anhydrite

Ped Bed

Red Sed (Broksn) Lost Water & Yud-Cracks

Gray Anhydrite (Hard)

CGray Anhydrite (uQTZ: 130-45! WATER SAND)

Gyp

Broken Anhydrite
Red-Blue Shzle
Broken Anhydrite
Sand

Gray & Red Shale

Red Thale with some sand

Red Cand




AMAX ZLECTRICAL HOLE -~ DRILLING SAMPLES COMT!D,

Page /2

DEPTH IN FEET DESCRIPTION (As Revorted by DRILLER)
20513301 Anhydrite & Shale
3301-360t Cyn & Red Shale
3601 =382t Gyp & Red Shale With Jalt Ciringers
3851 CALL TOP OF SALT
3857=4041 Salt

LO4' Set 12=3/3" Surface Casing
LOL~6961 Salt = Bace 124 Ded approx, 696!
696t Set 8-5/3" Casing

696~T041 ‘Salt=Drill into Mine approx, 704!

1'0TC: Use this same log for 145' Ground Cable Hole

H181 AMKF Pyt ii-23-90
. omf: \-19-g)
- -/ ’.
]
A LB ' 6 ke )
J ; t fo4 = 12%, b ke
A T S R T
i

*

'
A

250 ~5xg "

o w] Qup? v k0N -

. Loban - @S[ (ol

- HoT 1L,

Ny




J0.Box 1037
1N, 1st St

DATE
12-18-20
12-19-20
12-22-20
12-?3-80
12-24~80
12-29-30
12~30-20
12-31-€0
1=1-81
1-2-81
1-3-81
1=4=31

1-5-81

1-6-81

1-7-81

1-8-31

1-9-31

1-10-81
1-11-81
1-12-31

1-13-81

PIPE THREADING & TESTING

MARNEL PiPE & SUPPLY CO.

NEW — USED OIL FIELD PIPE & EQUIPMENT
SHALLOW POOL CASING PULLING & WELL PLUGGING

Artesia, New Mexico 88210
{505} 746- 6558

AMLX ELECTRICSL HOLE - DRILLIMG PROGRESS

Hrs. &
COMMENTS Feet/Accum Feet 235;:’
Moving & rigging-up -— L/4
Rigging-Up -— 8/12
Spud Yole & Drilling 20t /20t 10/22
Drilling 201/40! 9/31
Drilling - Shut down for Chrisimas 10'/50f.v 5/36
Drilling 251 /751 10/46
Drilling-Lost Water & Mud in Crack 20t /95t 10/56
Drillirg 201/1151 9%/ 65%
Drilling 151/130! 8%/74
Drilling-HIT WATER 130-~145!(Fresh) 151 /145! 10/84
Drilling-Fresh Water 30% in hole 201 /1651 1 9/93
Drilling-Fresh Water 50! in hole 15t /180¢ 10/103
Drilling-Fresh Water 60! in hole
Put on drilling-jars 151/195¢ 10/113
Drilling-Fresh Water 70! in hole 201/215¢ 9/122
Drilling-Fresh Water 90! in hole
Drilling Slowed due to water 10/2251 9/131
Zrilling-Fresh Water 100! in hole
Bailed hole for 1-hr. &
could not lover water level, 10/235? 10/141
Drilling-Fresh Water 105' in hole 15/250¢ 9/150
Drilling-Fresh Yater 120' in hole 10/260¢ 10/160
Drilling-Fresh Water 120' in hole 10/270! 10/170
Drilling-Fresh Water 130! in hole 9/279¢ 10/180
Drilling-Fresh Water 130! in hole 16/ 295! 94/1894



Tage ¥3

AHMAX ELECTRICAL HOLE - DRILLTNG PROGRESS CONT'D.

HRS. & /
ACCUM,
DATE COMMENTS FT./ACCUM FT.  HRS.
1-14=81 . Drilling-Build Up 2it Water®135' 10/3205¢ 9/198%
1-15-81 Drilling-Water £130!' Yole Caving 9/3141 83/207
1-16=31 Drilling-Water £ 130! 11/325¢ 9/z216
1-17=81 Prilling-Hole Caving Bad ‘ater @135? 5/330¢ 10/z:
1-18=581 Drilling-Hlole Caving UWater @135! 5/335¢ 3/215
1=19-81 Drilling-lole standing better Water? 1357 5/3401 10/2%5
1-20-81 Drilling-Reset Socket Water @135! 5/345¢ 9/254
1-21-81 Drilling-Yater & 130! 5/3501 9/203
12231 Drilling-Vater @135' Built up bit 5/3551 10/213
1-23-81 Drilling-later @135' (KIT SALT STRINGERS) 10/3651 9/232
1=24=R1 Drilling-tater @ 130! (T SALT) 10/375¢ 10/212
1-25-81 Drilling-Yater G 130! 9/384! 8/2¢0
1=26=31 Drilling-ater 2 130! 11/395¢ 10/210
1-27-51 Drilling-ater @ 130! Some Hole Cave 5/4001 9/219
1-28-31 Drilling-Yater & 130! YYFAJA 10/319
String up 10" Tools & Get Ready to Run Csg.
1-29-21 Rur 4C4' of new 13-3/8" Casing & Cement with
400-sxs,(Denton Cement Co,) Did not circulate - 104329
TOTAL DEPTH TO SET SURFACE = 40/ FEET
TOTAL RIG HOURS = 329
(ABOVE 'ORK BILLED ON OUR INV#0118)
1-30-81
1=31=31 Yait on Cement to Dry-Curface 13-3/3" Casing - -
2151
2-2-81 Drill out Shoe - Check for Water-tone-Drilling 21/425! 1¢/10
2-3-7 Drilling-ory 40/ 465 9%/19%
2=l Drilling - hard 15/4501 9/28%

2-5.81 Drilling 40/5201 10/38%




2-6-81
2-7-81
2~9-81
2~10-31
2-11=51
241231
2-13-31

2-14- 81
21581

2-16-21

AMAY FLECTRICAL HOLE - DRILLTNG PROGRESS CONT'D,

Drilling 40/ 5601 10/48%
Drilling . 40/ 600t 10/58%
Drilling 40/ 6401 10/é8!
Drilling 36/676 10/78%
Drilling - Cut 124 Bed(Cample) 16/6921 8/86%
Drilling-Get rcady to mm 8-5/8" L/ 6961 9/95%
+DID Not
Run/Cement(Circulate) &-5/8" Csg, to 696! -~ 10/105%
Denton Cmt, Co, 350-Txz. Add 8-Yd3 Cement
to back-side -

lait on Cement

Drill out Choe-Drill inte Mine(TD 704!) 8/704! 10/115%

TOTAL DEPTH TO SET 8-5/8" = €96!
TD into Mine = 704! (base 124~bed approx. 696!)

TOTAL RIG [IOURS = 115} lrs.

(Drill Ground Catle [lole per Alan Jaldridge — approximately 30! SY above hole)
g PP

2-17-31

2-18-81
2-19-51
2-20-31
2-21-31
2-22-51
2-23-51
2-2/-31
2-25-51
22651

Fove & Rig-Up - 10/10
Drilling 20/20t 9%/19%
Drilling 20/1Ct 10/29%
Drilling 20/601 10/39%
Drilling 20/ 30t 9%/49
Orilling ' 15/951 10/59
Drilling 10/105¢ 8/67
Drilling-~iator £ 1381 33/138! 10/77
Drilling - TD=145! 7/1451 TD 10/237
Rig-Nowm - 10/97

TD on Ground Cable ilole = 145!
“later C 135t
Total Rig llours = 97-lrs,

Page 3/3
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Titay 1083y UNI..D STATES ORI I TRIELIC L Whieer ey No. Az-R1e21.
) .DEPARTMENT OF THE INTERIOR verse side) 5. LEANE DESIGNATION AND SERIAL NO.
GEOLOGICAL SURVEY ' NM 025559
6. 1 INDIAN, ALLUTTER OR TRINE NAME
SUNDRY NOTICES AND REPORTS ON WELLS
(Do not use this form for proposals to drill or to deepen or plug back” !l:ﬂh&eqc‘pi-u replr. —
Use “APPLICATION FOR PERMIT—" for such pro e = Y ;f':‘"\‘ o
1. = T. UNIT AGREEMENT NAME
oL GAS
wELL WELL OTHER ADD N —
3. NAME OF OPERATOR ' BEALNA v ]SBO 77l &FarM Oon LEASE Naxe
- c.e. LA Rue 3 2 N. MUNL\{ TR U S, GEgLuema o CULBERTSON 3 TRwWIN
3. ADDAZSS OF OPLAATOR A’ S=VEUTTUAL D_U[{VEK 9. WELL No.
Box '4b ARTesiA N-M. ggzio --R".ES'A;NEWMQICQ FEp ¥
1. 18,0c‘\1'l|ux or \\‘ril_iu.b(liin-nnrt Tocation clenrly aad in accordance with any State requirements.® 107 FIELD AND 100L, OR WILDCAT
clow,
AU aurtace : . Betsan yATES ERST
2310 FHNL § 940 vEL 11. sfc., T, R., M., OR DLK. 4ND
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Ay - -
S€C. 1) - T195 - RYOE
14. PERMIT No. 15. ELEVATIONS (Show whether D, RT, OR, ete.] 1187 COUNTY oR PARISH| 13, STATE
- 2410. b' GRrR.. E0DY N.M.
18. Check Appropriate Box To Indicate Nature of Notice, Report, or Other Data
NOTICE OF INTENTION TO: SUBSEQUENT REPORT OF :
TE.ST WATER AHUT-OFF FULL OR ALTER ¢ANINO WATER SILUT-OFF __! RETAINING WELILL
FRACTURE TREAT MULTIPLE COMPLETE FRACTURE TREATMENT ___i ALTERING CASING
S8HOOT OR ACIDIZE ABANDON® SILOUTING Ot ACIDIZING AHANDONMENT®
REPAIR WELL CIANGE PLASS (Other) i . |
NoTE : Repo puitits o itipl w
{Other) bl Hmpietlon or Tecomplotion Hehort and Lot torm)
17, DESCRIGE PROPOKED O] COMULETED OPERATIONS (Clearly siate all pertinent detadls, nnd sfve pertlnent dates, including estimated date of starting any
proposed wark. If well is directionally drilled. give subsurface locations und measured und true vertlenl depths for all markers and zones perti-
nent 0 this work. 2 g
; {
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- s
% 50-5X5. FROM 1126~ (616! (sT08 PLUG) o - <
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tT#H

—_— SPITIED ARy TR

0 _huehy certify that the foregolng s true and corrcet

|
{ TAGGED X READ\{ FoR nS(ECTION LeMenT (437
,‘",\

SIGNED %/W% ;. Operator DATE Ll’/?Z8O

S st oo CORP
(This space for Federal or Stoé/qm_ce use) ‘ ) o T T ETROI‘EU“
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APPROVED 1Y TITLE _ o vt ' BEFORE 0446'10449

CONDITIONS OF APPROVAL, IF ANY: NMOCD CASE NOS .

*See Instructions on Reverse Side
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3. ADDRFESS OF OPERATOR

Box 196 Artesia, N.M. 88210

Wy, — |- CabgTtso
51,/00 1

#1

Form 9-331 © UN. X0 STATES SUBMIT IN T““'L‘v( E* Bndset Tapens No. 42-R1424.
(May 1963) DEPARTMENT OF THE INTERIOR verse stae) et ™ I |5 pisE bESIGNATION ASD SERIAL No.
AN oy 6. IF INDIAN, ALLOTTEE OR TBIBE NAME
SUNDRY NOTICES AND REPORTS ON WEE(S />, KECEIVED
(Do not use thlx form for proposals to drill or to deepen or plug back to a differen WFJ,\ -
. Use “APPLICATION FOR PERMIT--" for such proposnls.)n ‘I,::l/:
. A 7. UNIT AGREEMENT NAY ]
' ot GAS FR ! . )}"PR 9 1980
WELL WELL D OTHER 0, A. 4. N -
2. NAME OF OPERATOR 4 "’_ULU . YU 8. FARM OR LEASE NAME O !
C.E. LaRue & B.N. Muncy Jr. %At ”L"“"‘Ls . - C. D.

NAREEYWEIR. -

4. LOCATION oF WELL (Report locition clearly nnd in accordance with any State requirements.®
© See alxo space 17 below.)

10. FIELD AND FOOL, OR WILDCAT

At surface
2310 Feet FNL & 990 Feet FEL 11. SEC., T., K., M., OR BLK. AND
SURVEY OR AREA
Sec.13-T195-R30E Sec. 13-T19S-R30E
14. PERMIT NO. 15. ELEVATIONS (Show whether DF, RT, GR, etc.) 12. COUNTY OR PARISH| 13, STATE
[
34106 Gr Eddy N M.
1e. Check Appropnate Box To Indicate Nature of Notice, Report, or Other Data
NOTICE OF INTENTION TO: SUBSEQUENT REPORT OF:
TEST WATER SHUT-OFF PULL OR ALTER CASING WATER SHUT-OFF REPAIRING WELL
FRACTURE TREAT MULTIPLE COMPLETH) FRACTURE TREATMENT ALTERING CASING
SHOOT OR ACIDIZE ABANDON* SHOOTING OR ACIDIZING ABANDONMENT®
REPAIR WELL CHANGE FLANS (Other)
(Other) (NoTE : Report results of multiple completion on Well

Completion or Recompletion Report and Log form.)

17. DESCRIEE IROPOSED OR COMPLETED OIERATIONS (Clearly state all pertinent details, and zive pertinent dates, including estimated date of starting any

proposed work.

nent o this work.) *

If well is directionally drilled, give subsurface locatiuns and mensured and true vertical depths for all markers and zones perti-

P & A WELL NEXT 3~5 DAYS PER THE FOLLOWING: 85/5;
A. Notify USGS~-Artesia before start plus, advise of any e
deviations in the following procedure. ;f;
. . C\RC
B. Cement perfs(2201-09) with tbg. (25-sxs Class-~C) CMT-
C. WOC & Tag Plug g
D. Take stretch on 4%"-Estimate 1500-1700' free
E. Shoot/Pull free 4%" csg.
F. Cement hole bottom/top(Stages) completely with Class-C
G. Install marker
. . RAMA X
H. Restore site per BLM regulations MANI N G, ZZ7 T
I. File final report(s) ZONE —
(Mzo'- ubs')

)
esTimarep | [] (22¢1-0°
1S00-1300 [1 |4 PERFS.
FREE 4% %ﬂcﬁ
_ = TO =,

“ﬁ&wifs) 2213
18. I hercby certify that the foregolng Is true and correct
T TOPERATOR PATE 337~ 89 —
APPROVED BY T mme ' DATE | )

CONDITIONS OI' A'PROVAL, I ANY:

*See Instructions on Reverse Side
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‘Farm 9-330 o
(Kev. 6-63) SUBMIT IN DUPLICATE®*

(See other in-
structions on
reverse side)

UNITED STATES

DEPARTMENT OF THE INTERIOR .
GEOLOGICAL SURVEY

/s #

Form approved.

R e
Budget Bureau N%"Ef?-’ita

LEASH DESIGNATION AND SERIAL NO.

M 025559 C™H 4~ 4

-

D).

WELL COMPLETION OR RECOMPLETION REPORT AND k@ﬁ‘@

6. IF INDIAN, ALLOTTEE OR—TRIBS. NAME

280

>y ey
. TYPE OF WELL: ol GAS \4 A® el
ta WELL WELL DRY [X] Other zr: ! ’l.g‘g_— _ .
b. TYPE OF COMPLETION: Q
NEW WORK DEEP- PLIG DIFF. \ %
WELL OVER EN D DACK RESVR. ,> Other _ % /‘3 \%

T UNTT ACREENENT RINE o- =. U.
ARTESIA, CFRICS

S. IARM OR LEASP NAMB

-

2. NAME OF OFERATOR /- m\j 5\)‘0
C. E. LaRue & B. N. Muncy, Jr. \\4\)\1"‘"?‘\' Ko\
3. ADDRESS OF OPERATOR T\ QAR

P. 0. Box 196 Artesia, New Mexico 88210° Q(\V—S\P"

E—:L Culbertson & Irwin

;9. WELL No.

1

10. FIELD AND FOOL, OR WILDCAT

4. LLOCATION OF WELL (Report location clearly and in accordance with any State requirements)®
At surface

2310' FNL and 990'FEL, Section 13, T19S R30E

Benson Yates East
11. BEC., T, R., M., OR BLOCK ANDBUBVIY

OR AREA
At top prod. interval reported below Section 13
At total depth T19S.- R30E
14. PERMIT NO. DATE 183UED 12. COUNTY OR 13. sTATD
Bddy’
| N.M.
13. DATE SPUDDED 16. DATE T.D. REACHED | 17. PATE COMPL. (Ready to prod.) | 18 pLEVATIONS (DF. RKB, RT, OR, ETC. ). 19. ELEV. CASINGHEAD
6/15/78 6/21/78 7-7j£r7g‘ 3510.6' GL ' , .
20. TOTAL DEPTH, MD & TVD 21. PLUQ, BACK T.D., MD & TVD 22. 1r MULTIPLE COMPL., 23. INTERVALS ROTARY TOOLS CABLE TOOLSB
HOW MANY®: DRILLED BY - : - -
2276 2276 —— x| i
24. PRODUCING INTERVAL{S), OF THIS COMI'LETION—TOP, BOTTOM, NAME (MD AND TVD)® - 235. waS DIRECTIONAL
_ SURVEY MADE
2201' - 2209° : No - -
26. TYPE ELECTRIC AND OTHER LOGS RUN - 27. WiAS WELL CORED )
BHC Acoustilog No ‘
28. CASING RECORD (Report all atrings set in well) K
CASING SI1ZE WEIGAT, LB./FT. DEPTH SET (MD) HOLE SIZE CEMENTING RECORD AMOUNT PULLED
8. 5/8" 29¢# 561! 12 1/4" 225 sacks Circulated
& 172" 10 1/2# 2276 7 7/8 120 sacks T
29. LINER RECORD 30. TUBING RECORD
BIZE TOP (MD) BOTTOM (MD) S8ACKS CEMENT® SCREEN (MD) SIZE PACKER SET (MD)

DEPTH A8ET (MD)

31.

PERFORATION RECORD (Inferval, size and number)

82, . ACID, SHOT, FRACTURE, CEMENT SQUEEZE, ETC.
DEPTH INTERVAL (MD) AMOUNT AND KIND OF MATERIAL USED
2201 - 2209' 2 pr. ft. l/2m . 22017 - 22097 |1500 gallons 7% % Acid.
40,000 gallons gelled water
45,000# 20-40 sand
33.° PRODUCTION IR .
DATE FIRST PRODUCTION PRODUCTION METHOD (Flowing, gas lift, pumping-—size and type of pump) WELL 8TATUS (Produ or.
 4hut-in) .o I
T — ~Swab -8
DATE OF TEST HOURS TESTED CHOKE BIZE PROD’N. roon 01L-—BNL. GAS—MCF. WATER—BBL. UAS-OIL BATIO
TEAT PERIOD .
HIOH— | — | =2 | mWm— | B—
FLOW. TUBING PRESS. | CASING PRESSURE | CALCULATED O11,—BBL. GAS~—MCF. WATER—BRBL. OIL GRAVITY-API (CORM,)
24-A0UR RATE o B o
=l 22— | msm— | | 3

34. DISPOSITION OF GAS (Sold, used for fuel, vented, etc.) TEST WITNISSED BY

35. LIST OF ATTACHMENTS

. fmem e ce e o ey

i FOR-REESID
mmﬂe teeordé’ T

il B T KR AN gThn
Ia L V1S HEIR O I DA

36. I bereby certify thpt the foregoing and attacbed information is complete and correct as determined from ail

SIGNED Operator

TITLE

|

1

rd

LN



INSTRUCTIONS

General: This form is designed for submitting a complete and correct well completion report and log on all types of lands and leases to either a Federal agency or a State agency,
or both, pursuant to applicable Federal and/or State laws and regulations. Any necessary special instructions concerning the use of this form and the number of copies to be
submitted, particularly with regard to local, area, or regional procedures and practices, either are shown below or will be issued by, or may be obtained from, the local Federal
and/or State office. See instructions on items 22 and 24, and 83, below regarding separate reports for separate completions.

If not-filed prior to the time this summary record is m:eE:r& copies of all currently avallable logs (drillers, geologists, sample and core analysis, all types electric, etc.), forma-
tion and pressure tests, and directional surveys, should be bﬁgcwmn hereto, to the extent reqguired by applicable Federal and/or State laws and regulations. All attachwments
should be listed on this form, see item 35.

Item "4: If there are no applicable State ncn:_ntaunu. _oanzo:m on Federal or Indian land should be described in accordance ﬂ:r Federal nmn::.oEmunw. Consult local State
or Federal office for specific Instructions.

Item 18: Indicate which elevation i8 used as ..mnm_.msom Asumam not otherwise shown) for depth weasuremeuts giveu in other spaces on this form and In any attachments.

ltems 22 and 24: If this well is completed for separate production from more than one interval zone (multiple completion), so state in item 22, and in item 24 show the producing
interval, or intervals, top(s), bottom(s) and name(s) (if any) for only the interval reported in item 33. Submit a separate report (page) on thias form, adequately identitied,
for each additional interval to be separately produced, showing the additional data pertinent to such interval.

Item 29: “Sacks Cement”: Attached supplemental records for this well should show the details of any multiple stage cementing and the location of the nwEg:cn tool.

Item 33: Submit a separate completion report on this form for each interval to be separately produced. (See instruction for items 22 and 24 above,)

= . . ) ! N i
e i .- ¢ : .
1 oy ' H - - B

~37. SUMMARY OF POROUS ZONES: > -

. SHOW ALL IMPORTANT ZONES OF .6_3.:.: AND CONTENTS umap-o- nou-.._u INTERVALS ; »zv ALL DRILL-STEM TESTS, INCLUDING 38. GEOLOGIC MARKERS
; DEPTH INTERVAL TESTED, CUSHION USED, TIME TOOL OPEN, -Simze AND BHUT-IN PRESSURES, AND RECOVERIES
FORMATION 2 TOP * BOTTOM a4 DESCRIPTION, CONTENTS, ETC. TOP
! - : NAME |
[ o ; : - MEAS. DEPTH  |TRUK VERT. DEPTH
' Yates 2201 . 2209 -+ Slight 0il Cut =-:Water , .
: i . - . ' . . : - T -
- . _ o e -Salt - 561
e ; ' A . .
i S m o . , Yates ° 2201
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ey ’fééé) Ul\( ID STATES SUBMIT IN 'mu’( Be Budget Bureas

DEPARTMENT OF THE INTERIOR {0 el rtructions o re |- e emion a¥D SBAILL Mo,

LEASE DESIGNATION AND SERIAL NO.

GEOLOGICAL SURVEY NMO25559
SUNDRY NOTICES AND REPORTS ON WELLS 17 DA, ALLGTIER o8 TRR raxe

(Do not use this form for proposals to drill or to deepen or plug back to a different reservolr.
Use “APPLICATION FOR PERMIT—" for such proposais.)

7. UNIT AGREEMENT NAMS

(1) GAS _ . -

WELL WELL OTHER FEEAN ; ~,/ E ™
2. NAMD OF OPERATOR 8. FARM OR LEASE NAMB

Ce Ee LaRue and B, Ne Muncy, Jr. e 5 - Culbertson & Irwin
3. ADDRESS OF OPERATOR TS vy 9. WELL NO.

P 0 Box 196 Artesia, NM 88210 L 1
4. Is.ocnllou or wu_;x. D&Repﬁ;rt location clearly and in accordance with any State requirements.® .., 10. FIELD AND POOL, OR WILDCAT

ee also space 1 OW, e -
At -urfncep ARTZSG1A, aFFgy

Benson Yates East
2310'" FNL and 990' FEL Section 13, T19S, R30E 11, smc, T., R, M., OR RLK. AND

SURVEY OR AREA

Section 13, T19S, R30E

15. BLEVATIONS (Show whether D?, XT, GR, eto.) 12. COUNTY OR PARISH| 18. sTATE

341046 GL Eddy NM

Check Appropriate Box To Indicate Nature of Notice, Report, or Other Data

NOTICE OF INTENTION TO:

14. PERMIT NoO.

16.

SUBSEQUENT REPORT OF:

TEST WATER SEUT-OFF PULL OR ALTER CASING

WATER SHUT-OFF REPAIRING WERLL
FRACTURE TREAT MULTIPLE COMPLETE FRACTURE TREATMENT ALTERING CABING
S8HOOT OR ACIDIZD® ABANDON® SHOOTING OR ACIDIZING Anm)o!m:m"_

REPAIR WELL CHANGE PLANS (Other) ange in Elevation x
Oth (NoTE : Report results of multipie completion on Well
(Other) Completion or Recompletion Report and Log form.)

17. DESCRIBE I'ROPOSED OR COMPLETED OPERATIONS (Clearly state nll pertinent details, and give pertinent dates, including estimated date of starting any
proposed

work. If well is directionally drilled, give subsurface locations and measured and true vertical depths for all markers and zonea perti-
nent to this work.) *

Surveyor had 100' error in elevation, all previous reports should read 3410.,6' instead
of 3510,6' as reported,

18. I hereby certify that the foregoing Is true and correct

SIGNED TITLE Operator

oars _1/L/78

(This space for Federal

ALTING DBISTRICT ENGINEER JUL 25 1978

APPROVED BY TITLE DATE

CONDITION;

*See Instructions on Reverse Side
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U\ ED STATES ek G

DEPARTMENT OF THE INTERIOR verse sice) v
GEOLOGICAL SURVEY

Form %-331
. (May 1963)

] ;
il
7o AP
Form & gr ed.
Budget Bureau No. 42-R1424.

0. LEASE PESIGNATION AND SERIAL NO.

NM 025559

SUNDRY NOTICES AND REPORTS ON WELLS

(Do not use this form for proposals to drill or to deepen or plug back to a different reservoir.
Use “"APPLICATION FOR PERMIT—" for such proposals.)

6. IF INDIAN, ALLOTTER OR TRIBE NAME

1. 7. UNIT AGREEMENT NAMR

oL GAS e e m 4wy o

WELL WELL OTHER T L o . S
2. NaME OF OPERATOR 8. FARM OR LEASE NAME

C. E. LaRue and B. N. Muncy, JP-L/// vt A A em=n Culbertson & Irwin
3. ADDPRESH OF OPERATOR Wbl v I - i 9. WEKLL NO.

P.0. Box 196, Artesia, New Mexico 88210

1

4. LOCATION or weLL (Report location clearly and in accordance with any State requirements.®
See also space 17 below.) -

At surface

2310'

ARTTIAIA. OFFISHE

FNL & 990' FEL, Section 13, T19S, R30E

10. FIELD AND POOL, OR WILDCAT

Benson Yates East

11, =sC,, T, R,, M., OR BLK, AND
SURVEY OR AREA

Section 13, T19S, R30E

14. PERMIT NO. 15. ELEVATIONS (Show whether D7, RT, GR, ete.)

35166 34/0, b LB L

12, COUNTY OR PARISH

Eddy

13. ataTE

N.M.

186.

NOTICB OF INTENTION TO:

TEBT WATER BHUT-OFF PULL OR ALTER CABING WATER SHUT-OFF

FPRACTURE TREAT MULTIPLE COMPLETE FRACTURE TREATMENT
SHOOT OR ACIDIZB ABANDON® SHOOTING OR ACIDIZING
RELPAIR WELL CHANGE PLANS

(Other)

0il String

Check Appropriate Box To Indicate Nature of Notice, Report, or Other Data

SUBSEQUENT REPORT OF:

REPAIRING WBLL
ALTERING CASING
ABANDONMENT®

(Other)

NoTE : Report results of multiple completion on Well

ompletion or Recompletion Report and Log form.)

17. DESCRIBE I'ROI'OSED QR COMPLETED OPERATIONS (Clearly state all pertinent detalls, and give pertinent dates, including estimated date of starting any

pro work. If well is directionally drilled. give subsurf
nent to this work.) *

ace locations and meastred and true vertical depths for all markers and zones perti-

Ran 2276' of 4-1/2" - 10.5# casing and cemented with 120 sacks 6/24/78, cement Vi

circulated.

18. I hereby certify that the foregoing is true and correct

G 2o
/. 7

SIGNED PITLE Operator pare __ 06/24/78
(This space for Federal smé( é(ule)

APPROVED BY e ACTING DISTRICT ENGINEER ATE JUN 30 1978
CONDITIONS

*See Instructions on Reverse Side




Form 9-331
_{May 1963)

un( D STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

ey R - s
MMOCKS . COPY. D o Do
. Form approved.
?},’g‘f}"‘,}}fm’;‘},{,ﬂ( ) ﬁ: Budget sureau No. 42-R1424.
verse side) 5. LEASE DESIGNATION AND SERIAL NO.

NMO25559

SUNDRY NOTICES AND REPORTS ON WELLS

(Do not use this form for proposals to drill or to deepen or plug back to a different reservoir.
Use “AFPLICATION FOR PERMIT—" for such proposals.}

6. IF INDIAN, ALLOTTEE OR TRIBE NAME

- e - v 1 =~ 3 mm =4,
I (R e = - [ 7. UNIT AGREEMENT NAME
‘::LL (l;vAB!LL OTHER
2. NAME OF OPERATOR ;U\i f] 'L‘ld 8. FARM OR LEASE NAMB
JU v
Ce Eo LaRue and Bs No Muncy Jr. / Culbertson & Irwin
3. ADDRESS OF OPIRATOR

PO

Box 196

Artesia, NM 88210

9. WELL NO.
c.C.C
o b ewd e

= wec I [afciat 1935 1

4. LOCATION OoF weELL (Report location clearly and in accordance with any State requirements.®

See alxo

space 17 below.)

At gurface

2310 FNL and 990' FEL Section 13, T 19 S, R 30 E

10. FIZLD AND POOL, OR WILDCAT

Benson Yates East

11. sEC., T., k., M., OR BLK, AND
SURYEY OR ARBA

Section 13, Tl9S, RBOE

14. PERMIT No.

15. ELEVATIONS (Show whether DP, RT, R, ete.)

12. COUNTY OR PARISH| 18. 8TATR

35306 24/0.6 Lo tb | Eday N M

18.

TEST WATER SHUT-OFP
FRACTURE TREAT
8HOOT OR ACIDIZD

REPAIR WEBLL

(Other)

Check Appropriate Box To Indicate Nature of Notice, Report, or Other Data

NOTICE OF INTENTION TO:

ABANDON®

CHANGE PLANS

PULL OR ALTER CABING

MULTIPLE COMPLETE

SUBBEQUENT REPORT OF:

WATER SHUT-OFF REPAIRING WBLL

FRACTURE TREATMENT ALTBRING CASING
SHOOTING OR ACIDIZING ABANDON MENT®
(Other) Surface  Casing

NOTE : Report results of multiple completion on Well
ompletion or Recompletion Report and Log form.)

17. DESURIBE IROPOSED OR COMPLETED OPERATIONS (Clearly state nll pertinent details, and give pertinent dates, including estimated date of starting an

proposed work.

nent to this work.) *

If well is directionally drilled, give subsurf

ace locations and measured and true vertical depths for all markers and sones perd'-

Spudded well 6/15/78, Ran 561' of 29# Used 8-5/8" Casing and circulated cement with 225
sacks Class C w/2% CaCl. 6/16/78. Tested Casing @ 600# for 30 minutes 6/19/78.

.
‘--\-g‘—:a L ﬁ o

18. I hereby

certify that the foregoing is true and c ect

SIGNED ;ﬁz% TITLE Operator DATE 6/19/78

(This space for Federal Ly oo

APPROVED BY oiree  NGTING DISTRICT ENGINEER [,z JUN 22 1978

CONDITIONS oF

APPROVAL, IF A

*See Instructions on Reverse Side

N\



_ JASCS COPY

Fo! 9=-331 C
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SUBMIT IN

reverse s

-,

UNITED STATES
DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

(Other {nstruc

T ATE®
. -on

Form approved.
Budget Bureau No. 42-R1425.

S0 -0/5- AZ354

5. LEASE DESIGNATION AND SERIAL NO.

N M 025559

ide)

APPLICATION FOR PERMIT TO DRILL, DEEPEN, OR PLUG BACK

6. IF INDIAN, ALLOTTEE OR TRIBE NAME

1a. TYPE OF WORK

DRILL XX DEEPEN [

b. TYPE OF WELL

PLUG BACK []

7. ONIT AGEEEMENT NAME

LE
I'J'l;.u. t;,A:LL orHER ;")';G'“ 'z";’"b:” 8. PARM OR LEASE NAME
2. NAME OF OPERATOR Culbertson and Irwin
C E LaRue and B N Muncy, Jre. o~ 9. WELL No.
3. ADDRESS OF OPERATOR - 1
P O Box 196 AI"beSia, NM 88210 = .2 Z 17 £ 10 visio inb FOOL OB WILDCAT
4. LOCATION or WELL (Report location clearly and In accordance with any State requirements.®) .r Benson Yates East

At surface

' O N 11, sxC, T, R, M,, OR BLK.
2310' FNL and 990' FEL Section 13, T19S, R30E JUY DL AND SURVEY OR ABEA
At d d. .
proposed prod. zone Section 13, T19S, R30E
14. DISTANCE IN MILES AND DIRECTION FROM NEAREST TOWN OR POST OFFICE® e s wed 12. COUNTY OR PARISH | 13. STATE
ASTICNA, TSI
' Eddy NM
10. DISTANCE FROM PROPOSED® 16. NO. OF ACRES IN LEASE 17. NO. OF ACRES ASSIGNED
LOCATION TO NEAREST TO THIS WELL
PROPERTY OR LEASE LINE, 990" 320
(Also to nearest drig. uult llne. if any)
18. DISTANCE FROM PROPOSED LOCATION® 19. PROPOSED DEPTB 20. ROTARY OR CABLE TOOLS
TO NEAREST WELL, DRILLING, COMPLETED,
OR APPLIED POR, ON THIS LEASE, FT. 2500* Rotary

21. ELEVATIONS (Show whether DF, RT, GR, ete.)

| 22. APPROX. DATE WOBK WILL START®

23. PROPOSED CASING AND CEMENTING PROGR

AM

8IZE OF HOLE BIZE Or CASING WEIGHT PER FOOT SETTING DEPTH

QUANTITY OF CEMENT

11 8-5/gu 29¢# 550! 130 Sacks Cireulated
7-7/8" 5.1 on 15-1/2# 2500* 150 Sacks
cmt ™
T g‘ b

IN ABOVE SPACE DESCRIBE PROPOSED PROGRAM :
zone.
preventer program, if any.

If proposal {2 to deepen or plug back, give data on

If proposal is to drill or deep-n directionally, give pertinent data on subsurface locations and measured and true vertical depths.

pregent productive xone and proposed new productive
Give blowout

24.

SIGNED Ope rator

TITLE

oare _ADril 24, 1978

(This space for Federal or State - ffice .Ii;;P)

PERMIT NO. APPROVAL DATE

IRl

ST WE JUn 15 1978

77 /)'

ACTINC DISTRICT

APPROVED BY TITLE

ENGINEER

DATE

CONDITIONS OF APPRUVAL, IF ANY

e A.PNJ./AI_ k]

2 Wor
,\hh\nu

*See Instructions On Reverse Side
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N( MEXICO OIL CONSERVATION comms(‘ .

Form C-102
’ WELL LOCATION AND ACREAGE DEDICATION PLAT s
All distances must be from the ocuter bounderies of the Section
O perator Lease Well Ne.
LoRue & Muncy Culberson & lrwin
'‘nit L etter Section Townshlp Range County
H 13 19 South 30 East Eddy
Actual Fnotage Location ot Well:
23‘0 ' {eet from the No’fh line and m feet from the Em' line
Ground _pvel Elev. Producing “ormation Pool Dedicated Acreage:
35106 Yates Benson Yates East Lo ...
1}4utl|ne the acreage ded.cated to the subject well by colored pencil or hachure marks on themw,

If answer is

sion.

Cln

I answer is *‘yes!’ type of consolidation

. If more than one lease is dedicated to the well, outline each and identify theBEqP thereof (both as to working

interest and royalty).

. If more than one lease of different ownership is dedicated to the well, have the interests of WWeen consoli-

dated by communitization, unitization, force-pooling. etc?

[:] Yes [:] No

U5 By

ARTESWA, p, NEW MERCO

o." list the owners and tract descriptions which have actually been consolidated. (I se reverse side of
this form if necessary.)

No allowable will be assigned to the well until all interests have been consolidated (by communitization, unitization
forced-pooling, or otherwise) or until a non-standard unit, eliminating such interests, has been approved by the Commis-

2310’

CERTIFICATION

| hereby certify that the information con-
tained herein is true ond complete to the

best of my knowledge and belief.

Name

Wit

Operator

Company

C E LaRue and B N Muncy, Jre

Date

April 28, 1978

|
!
|
I
|
I
|
+
|

|

|
|
I
I
\
|

[

|

|

|
|
+.
|

u
|
|
f

!
!

| heraby certify that the well Jocotion
shown on this plat wos plotted from field
notes of actua! surveys mode by me or
under my supervision, and that the same
is true ond correct to the best of my
knowledge ond belief.

Date Surveyed

5/2/78

‘ Certiticate No

Registered Profeasional Engineer
and/or Land Surveyor

“John W. West 676




LEO J. LAMMERS DATE;

EXHIBIY No, R
RESUME “‘:ii——_

EDUCATION:

B.S. DEGREE IN GEOLOGY, UNIVERSITY OF DAYTON, 1955
M.S. DEGREE IN GEOLOGY, UNIVERSITY OF MICHIGAN, 1956

MASTZR'S THESIS WAS A STRATIGRAPHY & PALEONTOLOGY
ANALYSIS OF INTERNATIONAL SALT COMPANY'S CORE HOLE #2
WAYNE COUNTY AIRPORT, MICHIGAN, WITH EMPHASIS ON THE
ZONES ABOVE THE SALINA FORMATION - MICHIGAN BASIN'S
MATIN COMMERCIAL SALT PRODUCING ZONE.

EXPERIENCE:

31 YEARS IN OTL & GAS WITH ATLANTIC RICHFIELD, TESORO
PETROLEUM, LAWBAR PETROLEUM AND AS A CONSULTANT.

MAIN AREAS WORKED: SE NEW MEXICO, SOUTH TEXAS,
OFFSHORE LOUISIANA AND TEXAS, APPALACHIAN, MICHIGAN,
ILLINOIS BASINS, EAST COAST OFFSHORE, AND SOUTH
FLORIDA.

5 YEARS IN MINERAL EXPLORATION WITH ATLANTIC RICHFIELD
PRIMARILY IN SULFUR AND POTASH EXPLORATION. 1IN 1965 I
WORKED SULFUR EXPLORATION ON THE GULF COAST. FROM
1966 TO 1970, I WAS SENIOR MINERALS GEOLOGIST FOR
POTASH AND SULFUR ON THE STAFF OF THE VICE PRESIDENT
WITH ARCO IN DALLAS. MY DUTIES INCLUDED:

1) STUDY NEW AND OLD BASINS FOR SULFUR AND POTASH
EXPLORATION.
2) ATTENDED INDUSTRY MEETINGS TO LEARN AS MUCH AS

POSSIBLE ABOUT THE MINING OF THESE MINERALS.

3) COORDINATE CORING AND EXPLORATION PROJECTS WITH
ARCO'S DISTRICT OFFICES.

4) CALCULATE POTASH & SULFUR RESERVES FROM VARIOUS
CORING PROJECTS.

5) PRESENT THE RESULTS OF THESE PROJECTS TO
MANAGEMENT IN THE DALLAS.

6) WORK WITH A MINING ENGINEER AND MINERAL ECONOMIST
ON THE ECONOMICS OF POTASH & SULFUR MINING
PROJECTS.

7) WORK ON A MINERALS EXPLORATION PROGRAM BUDGET.

PAGE 1 OF 2



DURING THIS TIME PERIOD ARCO DRILLED 33 CORE HOLES
IN THE CARLSBAD POTASH DISTRICT AND SEVERAL CORE TESTS
IN CANADA. I WAS DIRECTLY INVOLVED WITH THE DRILLING
OF THESE CORE HOLES. OTHER AREAS IN WHICH WE MADE A
SERIOUS EXPLORATION EFFORT WERE NOVA SCOTIA AND NEW
BRUNSWICK, THE MICHIGAN BASIN, THE U.S. PORTIONS OF THE
WILLISTON BASIN, AND THE SALINA BASIN OF KANSAS.

DURING THIS TIME I ATTENDED NUMEROUS MEETINGS AND
SEMINARS SUCH AS THE INTERNATIONAL SALT SYMPOSIUM IN
CLEVELAND AND WORKED WITH PROFESSOR LOUIS BRIGGS AT THE
UNIVERSITY OF MICHIGAN ON SEVERAL EVAPORATE EXPLORATION
PROJECTS.

IN 1973 WHILE IN HOUSTON I COORDINATED A STUDY OF THE
PHYSICAL PROPERTIES OF THE LOUANN SALT.

PROFESSIONAL AFFILIATIONS:

AAPG - CERTIFIED PETROLEUM GEOLOGIST #1888

AIPG - CERTIFIED PROFESSIONAL GEOLOGIST #3757
(SPECIALTIES IN OIL, GAS & INDUSTRIAL MINERALS)

ROSWELL GEOLOGICAL SOCIETY, SOUTH TEXAS GEOLOGICAL

SOCIETY

PAGE 2 OF 2



