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ABSTRACT

This paper discusses the physical plant and types
vl experiments conducted at the solution mining
test site v New Mexico. The primary purpose of
Lre experiment was to test the ability to use the
svdrenlic jracturing along with solution extraction
to perform w well to well extraction of values from
th-bedded potash deposits. The well configura-
aon and a summary of the tests performed will be
discussed,

The development of the salt cavern storage cav-
iy via horizontal hvdraulic fracturing and solution
as reported i our paper 1o the Second Salt Sympo-
sitm seemed sufficiently successful to warrant in-
vesttwetion of the technique in solution mining
potash (Shock s 19661 A location where an ade-
Guate sccien o sadt und potash, where water, gas
and clecurciy were availlable was thought desir-
able.

Search tor aosuntable pilot test site centered in
the Carbibad Potash Basin Area of New Mexico.
[here, severad are zones are being mined conven-
vy Cand e potash reserves have been reason-
abhvowellmapped. Also, the mineral deposits are
sahwierm with w minimum of cross-bedding
and toldne.

A cemsubine weologict familiar with the area was
hined durine the search for availuble potash leases.
Land with potash reserves of probable commercial
sice was found, but asking prices were too high for
sproulation onoun unproven process. Fortunately,
tess desireble deposits under Federal and State
Fands ware odso avadlable ~these via permits and
annual  rentals. Federal
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potassium prospecting permits were subsequently
obtained on several tracts totaling some 2,000
acres in the vicinity of the existing potash mines

(Fig. 1).

Several factors influenced the decision to con-
duct the pilot test at the location finally selected.
Freeport Sulfur drilled a core-test on the tract sev-
eral vears ago, recovering about two feet of 30 per
cent KCl ore from the Third Ore Zone at a depth
of 1,100 feet. In addition, the arca is reasonably
accessible by car or truck; water for process use 1s
common in the surfuce sands; fuel gus 1s available
within two miles; a primary clectric transmission
line crosses the property; in addition CONOCO
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conducts o1} field operations out of a nearby office
at Maljamar.

The local geologic profile shows about 600 feet
of alluvium, sand, limestone and dolomite above
the 1,000 foot thick Salado Salt Section (Fig. 2).
The Salado contains as manv as twelve
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Figure 2. Geological section at the test site.

potash ore zones scattered through its upper 700
feer. These are known by numbers starting with
the first ore deposit as the lowest zone. The first
and thind ore zones were of interest to us at the
best probubilivies for the test work. The first
(which s the zone mined by Southwest Potash)
was found 1o be all carnallite at our location. The
thind zone theretore was used.

The third ore zone under the test site consists of
about four fect of potash ore averaging approxi-
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mately 15% K, 0. A composite of the ore zone
based on log and core data from several wells is
shown on Figure 3. The ore was quite thin, but
usable for the test. This thinness actually may have
been good for the test, because it required more
finesse 10 precisely establish the floor and roof
levels.
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Figure 3. Four well composite of KCl content of third ore zone.

Although the site was acquired for the solution
mining ol potash, its usefulness is not himited to
this work, since numerous thick sections of halite
are availuble for additional work in cither solution
mining or cavity construction.

The prospecting permit expired after the com-
pletion of the test set out in the original research
proposal. Because of the potential value of the site
for further work, CONOCO has applied for a lease

on the permit area.
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Figure 6. Power panel.
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Figure 7. Storage tank and circulation pump.

test site und the water flow automatically con-
trolled into a 500 barrel fresh water tank.

Anather 500 barrel tank was provided for brine
retention when  desired during the test and a
smaller tank for diesel storage. Diesel during the
mining tests was used in the control of the upper
level (roof level) of the mining. Two more 500
barrel tanks were moved in later for handling diesel
in und out of the wells during the well-to-well min-
mye when larger quantities of diesel were needed.

Water injection was handled with two National
J a0 Inplex Pumps. These had a combined out-
put s ngged of 1,000 BPD at 1,500 PSIand were
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skid-mounted. Diesel injection wius handled with o
smaller Bethlehem Triplex Pump. A <ngle pale
pulling unit was rented 1o manipulate pipe strings
in the wells. A camping trailer was used as a laboras-
toryv and a house trailer was rented as on-site living
quarters (Figs. 8 and 9). Data guthering cquipment
used during the test included recording pressure
gauges, a densometer on the brine production line,
and a small flame photometer for brine analysis, A
diagram of the equipment lavout for the test site s
shown in Figure 10.

New Mexico laws were changed while the 1wt
was in progress to prohibit the surface disposal ol
brines. Therefore, the use of the two pits for brine

Figure 8. Laboratory and well equipment SMT No. 4,
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Figure 9. Field trailer and well SMT No. 8.
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disposal wae stopped and a disposal well was drilled
mto sadt water zones at a depth of about 500 feet.
Thiswell aecepied salt water very easily.

TEST PROGRAM

[he rest program carried out was to (1) test the
muation and propagation of hvdraulic fractures in
sadic 120 test the rate of solution for both salt and
potasl i a single well cavity (3) establish the cav-
Iy radius v herght for a single well, (4) check the
solution rates of salt and potash from the roof of
smgle well cavites and (5) test the possibility of
selective mining the thin potash zone in a well to
Wil svsten

Phe acrare test reported inour paper “Hydro-
fracig as o My Technique™ was successfully
compleed with dic racture staying below the pot-
avio bed ishiodk and Davis, 1969). Single well
tos v i wells SN Noo T and SMT No. 2 veri-
Bod o condusions that we could reproduce our
Laboratory results with respect to single cavity solu-
vone brgare 31 shows the luboratory model of a
test 1o create o cavity of limited height with maxi-
mum width, Frewre 12 shows the model of the
ackd ety e SMT Noo 1 bused on data from a
sopar sunvey. The condusion of this test was that
the Taboratory solution experiments could be
scaled o licld condivon. The final field experi-
ment was owell 1o well test conducted between
sells SN 4 and SMT 3. The conclusions of this
test were acported inw recent paper (Davis and
Shoch, TO69.
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Figure 12, Sonar model of ficld cavity.

CURRENT STATUS

Several addivonal tests have been proposed for
the test site. These mclude additional fracturing
and potash solution tests as well s evaluation of
anhydrous ammonia storage in salt. At the present
potash solution tests have been suspended due 1o
the lack of commercial incentive to mine potash. It
1s anticipated that work will be resumed when it
becomes evident that there is sufficient commerciul
incentive. Meanwhile the site stands a potential test
center for numerous solution extraction and salt
storage experiments. Its use will depend on the
need for the field datwa.



ACKNOWLEDGMENTS

The authors wish to express their appreciation
to Continental Oil Company for their permission
to publish this paper and to the many members of
the Conoco Production Department and Research
and Development Department whose efforts went
into making this project successful.

REFERENCES

Davis, ).G. and Shock, DAL, 1969, Solution min-
mmg of thin bedded potash, presented at the

Solution Mining Test Site

Annual Meeting of the AIME, Washington, D.C.,
February 16-20.

Shock, D.A., 1966, Use of hydraulic fracturing 1o
make a horizontal storage cavity in salt in Sec-
ond Symposium on Salt: Northern Ohio Geol.
Soc., p. 406-410.

Shock, D.A., and Davis, J.G., 1969, Hvdrofraomyg
as a mining technique, presented at the Annual
Mecting of the AIME, Washington, D.C., Febru-
ary 16-20.

[FeT—




