































































































Part 8 Chap. 51

the Chief mine to recover medium- and low-
grade zinc and lead ores that were bypassed
during the earlier period of pumping. The
Gemini cavern was selected as the disposal
point for the mine waters, chiefly because of
the possibility that the discharge waters unde-
tectably recirculated into the mine workings,
and this cavern was 1100 feet farther from the
general mine workings than the Chief 1600-
level cavern. Dewatering operations were
started in August 1942. Initially, 2400 gpm
were discharged into the Genini cavern by
lifting the water through pump columns to the
Chief 1600-foot level, where it was piped
through old workings to the Gemini cavern.
In May 1944, however, a drift driven at the
Chief 1800-foot level intersected the Gemini
cavern; this relieved the pumps of the addi-
tional 215-foot head to the Chief 1600-foot
level, allowing the volume of water being
pumped to increase to approximately 4000
gpm. The water table was lowered rapidly after
this date, and by mid-1947 the principal un-
derground shaft of the Chief No. 1 mine, the
18-411 winze, was extended to the 2737 level,
and stations cut on the 2400-, 2500-, 2600-,
and 2700-foot levels without any evidence of
recirculation of discharge waters back into
these workings.

When mine development had reached a
point between the 2600- and 2700-foot levels,
it was discovered that the north-plunging ore
bodies are cut by a tabular mass of argillized
latite porphyry about 2.5 feet thick. This dike,
which was injected along the south-dipping
Leadville fault, proved to be an effective dam
for underground water, holding the depressed
water surface at the 2350-foot level in the
footwall block although the hanging-wall block
had been dewatered to the 2735-foot level.
Attempts to mine the ores north of the dike
were thus prevented until the dike was
breached at a lower level and the area to the
north fully dewatered. Accordingly, the 18-411
winze was deepened to the 3100-foot level and
the pumping capacity increased to dewater
both blocks of the fault to a point below the
3000-foot level. Because of the high initial cost
of supplementing and improving the pumping
system of the mine, the Chief Consolidated
Company applied to the Defense Minerals Pro-
duction Administration for assistance in this
program of mine development, which was to
be followed by a Defense Minerals Explora-
tion Administration program. This application
prompted a detailed study of the Chief No.
1 mine by the U.S. Geological Survey and
the U.S. Bureau of Mines, which included tests
to again determine if water recirculated from
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the disposal cavern back into the mine. In
one test, 8 kg of sodium fluorescein salt was
added to the water being discharged into the
cavern, and water samples were periodically
taken at various points in the mine over a
period of several months. These samples were
drawn into capillary tubes and were examined
under an ultraviolet light against a background
of black velvet in a photographic dark room:.
By this technique one part of fluorescein dye
in 10 billion parts of water could be detected.
Again, no trace of the fluorescein was found
in the mine water although the quantity of
sodium fluorescein salt used was sufficient to
contaminate detectably all of the water
pumped in approximately 9 months at the
pumping rate then in effect.

A second test, carried out by the Bureau
of Mines, involved the addition of over 100
tons of rock salt to the Gemini cavern, pre-
ceded and followed by careful analytical
studies to detect any change in the sodium
content of the mine waters. No change was
recognized.

With these assurances, the new pumping sys-
tem was installed, and, early in 1951, crosscuts
were driven into the area north of the Lead-
ville dike. The flow of water soon increased
to 7200 gpm but later diminished to 6600 gpm
as the vuggy ore bodies and their brecciated
dolomite host rocks were dewatered. This in-
creased water inflow, which included tempo-
rary surges exceeding 10,000 gpm, was readily
discharged by the water disposal cavern. By
May 1955, the 18-411 winze reached the
3100-foot level, which is at an elevation of
3550 feet, approximately 650 feet below the
level of Great Salt Lake, the lowest surface
elevation within a radius of several hundred
miles.

Throughout this interval, water was con-
tinuously pumped at an average rate of 6600
gpm without any change in the capacity of
the Gemini cavern to discharge the waters
pumped into it until the pumping operation
was abandoned September 8, 1955. According
to Mr. C. A. Fitch, Jr., General Manager of
the Chief Consolidated Mining Company, the
water level then rose 170 feet in 25 hours,
or 6.8 feet per hour. By mid-January 1956,
all of the workings at and below the 2200-foot
level were under water. Since this time, the
water level has risen at a slow and gradually
diminishing rate averaging approximately 6
feet per month. When last checked in 1961,
the water level was still below the 2000-foot
level, which is 160 feet below the water level
as of March 1942, just prior to the decision
to dewater the mine.



