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Solution Mining Test Site—Carishad Basin, New Mexico

ABSTRACT

This paper discusses the physical plant and types
of experiments conducted at the solution mining
test site tn New Mexico. The primary purpose of
the expertment was to test the ability to use the
hydraulic fracturing along with selution exiraction
to perform a well to well extraction of values from
thin-bedded potash deposits. The well configura-
tion and a summary of the tests performed will be
discussed.

The development of the salt cavern storage cav-
ity via horizontal hydraulic fracturing and solution
as reported in our paper to the Second Salt Sympo-
stum seemed sufficiently successful to warrant in-
vestigation of the technique in golution mining
potash (Shock, 1966). A location wherc an ade-
quate section of salt and potash, where water, gas
and electricity were available was thought desir-
-able,

Search for a suitable pilot test site centered in
the Carlsbad Potash Basin Area of New Mexico.
There, several ore zones are being mined conven-
ticnally; and the potash reserves have been reason-
ably well-mapped. Also, the mineral deposits are
fairly uniform with 2 minimum of cress-bedding
and folding,

A consulting geologist fammliar with the area was
hired during the search for available potash leases.
Land with potash rescrves of probable commercial
siz¢ was found, but asking prices were too high for
speculation on an unproven process. Fortunately,
less desirable deposits under Federal and State
Lands were also available—these via permits and
leases for nominal annual rentals. Federal
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potassinm prospecting permits were subsequently
oblained on several tracts totaling some 2,000
acres in the vicinity of the existing potash mines

(Fig. 1).

Figure 1.

Several factors influenced the decision o con-
duct the pilot test at the location finally selected.
Freeport Sulfur drilled a core test on the tract sev-
eral years ago, recovering about two feet of 30 per
cent KCI ore from the Third Ore Zone at 2 depth
of 1,100 fect. In addition, the area is reasonably
accessible by car or truck; water for process use is
common in the surface sands; fuel gas is available
within two miles; a primary electric transmission
line crosses the property; in addition CONQCO
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conducts oil field operations out of a nearby office
at Maliamar.

The local geologic profile shows about 600 fect
ol aluviem, send, hmesione and dolomite ahove
the 1,000 foor thick Salado Salt Section (Fig. 2).
The Salado contains as many as twelve
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Figure 2. Geological section at the tost site,

polash ore zones scattered through its upper 700
feet. These are known by numhbers starting with
the first ore deposit as the lowest zone, The first
and third ore zones were of interest to us at the
best prohabilities for the test work., The firs
{which is the zone mined by Southwest Porash)
was [ound to be all carmallite at our location. The
third zonc therelore was used.

The third ore zone under the fost site consists of
about four feet of potash ore averaging approxi-
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mately 15% I, O A composite of the ore zane
based on log and core data from several wells is
shown on Figure 3. The ore was qute thin, byt
usable for the test. This thinness actually may have
heen gaod for the test, because it required more
fincese to preciscly establish the floor and roof
levels,
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Figure 3, Four well composite of KCl content of third ore 7one.

Although the site was acquired for the solution
mining of potash, its usefulness is not limited to
this work, since numcerous thick sections of h;ihtt'
are available for additional work in either solution
mining or cavity construction.

The prospecling permit expired after the comr
pletion of the test set out in the origing] research
proposal. Because of the potential valuc of the sif¢
for further work, CONOCO has applicd fora lease
on the permir arca.
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Sotution Mining Test Site

TEST SITE DEVELOPMENT

. Alarge location was cleared for a pattern of four
i wells and for the associaied surface equipment.
. The test wells were drilled in a triangular pattern as
¢ shown In Figure 4, and the center well was planned
as the fracture well. It was not known at the time
the pattern was drilled if all three outside wells
. could be intersecied with a [racture. Fxtensive
 work in fracturing has shown that herizontal frac-
. tures are seldom circular and that they nearly al-
+ ways show a preference to travel outward in onc
direction more than in others.

SMT No. ! SMT ho. 2

SMT Ne 3

Figure 4. Well pattern for New Mexico pilot test,

The general well program was to drill to the top
of the Salado Salt and to set 8 5/8 inch casing with
cement to the surface, A hole was then drilled to
the base of the 1253/124 Marker Bed, about 20 feet
above the third ore zone. Four inch cures were cut
in all wells from this point through the ore to a
total depth of about 1,150 feet. These cores in-
cluded the first ore zone in one well,

Drilling and coring the salt scction was done
using a special diesel oil mud. The results were ex-
cellent and we got good cuttings, gauge holes, full
diameter cotes and excellent coment jobs. Figure 5
shows the core cut from the third zone.

Numercus well logs were run to define the entire
geologic section and to see if quantitative interpre-
tations could be made in the potash ore. The logs
mcluded the pgamma, neutron, caliper, compen-
sated sonic, and formation density.

Figmre 3. Potash core SMT Na. 3.

Five and one-half inch casing was set and ce-
mented in the three outer wells at the hase of the
123/124 Bed. This pipe was sct high as a research
requirement so that we could locate the fracture if
it drifted above the ore zone in the center (frac)
well. Two carthen pits were built with a total ca-
pacity of about 9,000 barrels Lo store water Lor the
hydraulic fracturing cxperiment.

The fracluring operation was done by Halli-
burton. The center well was fractured with water
at rates up to about thirty harrels a minute. Com-
munication was obhtained with all three outer wells.
The fracturc reached the well to the south in about
live minutes und the other two wells in about ten
minutes. Subsequent caliper surveys in the target
wells 200 {eet away showed the fracture had
dropped ahout eight feet from its point of initia-
tion,

With the fracture successiully completed, equip-
ment was installed for the solution mining test.
Electrical power was hrought in from Centwral Val-
ley Coop., who had a primary wansmission line
about a mile from the test site. We set three 67 1/2
KVA ‘Fransformers and tied in to a master control
panel for the pumps, hghts, and other clectrical
equipmenl. Figure 6 and Figure 7 show the electri-
vzl panel, the water tanks, and one of the National
pumps.

Water had been found in the surface sands, how-
ever when it was leamed that water was being pro-
vided for a water-floor injeciion plant about two
miles away, we purchased our water from their
water supplier. A six inch water line was laid to ihe
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Figwre 6., Power panch.

Figure 7. Storage tank and circulation pump.

test site and the water flow auromatically con-
trolled into a 500 barrel fresh water tank.

Another 500 barrel tank was provided for brine
rctention when desired during the test and 2
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
harre} tanks were moved in later for handling diesel
in and out of the wells during the well-to-well mirn-
g when larger quantities of diesel were needed.

Water injection was handled with two Nalional
J-150 Triplex Pumps. These had a combined out-
put as rigged ol 4,000 BPD at 1,508 PSI and were

Solurion Mining Tast Site

skid-mounted. Diesel injection was handled with 4
smaller Bethlehem Triplex Pump. A single pole
pulling unit was rented to manipulate pipe strings
in the wells. A camping trailer was used as a labora.
tory and a house trailer was rented as on-site living
quariers {Figs, 8 and 9), Data gathering egquipment
used during the test included recording prossure
gauges, a densometer on the hrine production fine,
and a small flame photometer for brine analysis, A
diagram of the equipment layout for the test site is
shown in Figure 190,

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

Figure 8. Laboratory and well equipment SMT No, 3.

Figure 9. Fictd mailer and well 3MT No. 3.
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Soiution Miring Test Site
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Figure 16. SMT—Test site—Loco Hills, N.M,

;’ disposal was stopped and a disposal well was drilled
. into salt water zones at a depth of about 500 feet.
; This well accepted salt water verv casily.

TEST PROGRAM

The test program carried oul was to (1) test the
mitiation and propagation ol hydraulic fractures in
©salt, (2) test the rate of solution ior both salt and
i potash in a single well cavity {3) estahlish the cav-
¢ ity radius vs. height for a single well, (4) check the
¢ solution rates of salt and potash from the roof of

=
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. single well cavities and {5} test the possibility of

4 selective mining the thin potash zone in a well to
¢ well system,

. The fracture test reported in our paper “Hydro-
i fracing as a Mining Technique” was successfully
i completed with the fracture staying below the pot-
7ash bed (Shock and Davis, 1969). Single well
 tests, run in wells SMT No. I and SMT No. 2 veri-
-ficd our conclusions that we could reproduce our
:laboratory results with respect to single cavity solu-
stion. Figure 11 shows the laboratory model of a
- test 1o create a cavily of limited height with maxi-
mum width. Figure 12 shows the model of the
field cavity in SMT No. T based on data from a
~sonar survey. The conclusion of this test was that
. the laboratory solution experiments could be
‘scaled 1o field condition. The final field experi-
~ment was a well to well test conducted hetween
‘wells SMT 4 and SMT 3. The conclusions of this
test were reported in a recent paper (Davis and
“Shack, 1969).
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Figure 12, Sonar model of field cavity.

CURRENT STATUS

Several additional tests have been proposed for
the test site. These include additional {raciuring
and potash solution tests as well as evaluation of
unhydrous ammonia storage in salt. At the present
potash solution tests have been suspended due to
the lack of commercial incentive to mine potash. It
is anticipated that work will be resumed when it
becomes evident that there is sufficient commercial
mcentive. 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 ficld data.
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