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History (Mine)

e site had three periods of activity each related to periods of war and
national tension (WWI, WWII, and Korean/Cold War Years).
anese is used in tough alloys; resistant to wear.

Early Mine

ganese Association):

ed from hillside




History (Mine and Mill)

Manganese production of sufficient quality required a mill. The operational periods
of the mills corresponded to periods of high demand in WWII and the Cold War Era.

1956: Mine and Mill Operations Construction of New Mill

Water pipeline from Lake Mead to
BMI complex also provided a
ater for milling.

ted for only 11 months
ite built along present



History (Mine and Mill)

1951 to 1963: Mine and Mill Operations

e Manganese Inc. constructed and made
improvements to the mill (changed
process from a sulphur-dioxide leach to
a floatation process).

e Mining in Pits A & B continued until the
ore was exhausted by 1958.

* Production of the Hydro Pit began in
1958 and the Hulin Pit in 1959.

e The Army Defense Logistic Agency (DLA)
began selling off manganese stockpiles
in 1959.

* |n 1961 government contracts were
terminated and the mine and mill were
closed.

Lead reserves resulting from the kiln
operation were shipped to Utah through
1963.

eral manganese stockpiles remained
in DLA inventory through 2003.

Blasting B Pit

Stripping Hulin Pit




History (Post Mine and Mill)

1963 to Present: $5,854,386.34 INSTALLATION! Majority New Since 1955!
) A TREMENDOUS
e The site languished for many years [2-DAY SALE |
. . o . EI.L'L&: b‘\': P;'ECE;
following dismantling and auction of o gipnsns
the mill. T

* From 1979 to 1984, the Hulin Pit was
operated as a solid waste landfill

(ACBM).
* Inthe 1980’s mine parcels were sold. > | s osoam
N . i f HENDERSON
 The parcel containing the landfill was & EVADA

transferred to BLM in 1991.

e DLA continued to maintain manganese
stockpiles through November 2003.

In 2003 DLA, used the remaining
stockpiles as a dust palliative on BOR
roperty.

1999 through present initial site

ents conducted by several
onsultants for different

Sale under supervision of

Milton J. WERSHOW Co. . auctioneers




History (Milling Process)

1952 - 1961

Ore was segregated by grade, crushed
and blended to average ~ 22.5% to 24%
manganese, & beneficiated.

Beneficiation included mixing crushed
. : particles with reagents and emulsifying
B - Qo % the mixture of petroleum, plant-based

‘ oils, detergents and sulfuric acid.

The emulsified mixture was sent to floatation cells. The
manganese-rich concentrate was then sent to the mill for further
processing and the gangue was pumped to tailing ponds.

Dried concentrate was mixed
with coke and sodium
carbonate and heated in
kilns set at 1800°F.

Desiccated manganese
oxide concentrate was
placed in nodulizing kiln
and fired at 2400°F with
Bunker C fuel oil.

Lead sulfite was
volatilized in the process.




History (Production History)

FIGURE &
MANGANESE FRCDUCTION HISTORY
1940 - 1963

| ann
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Geology: Introduction

eneral Geology of the Three Kids Mine Project Site area:

Tertiary Volcanic Rocks of Powerline Road(Tpd, Tpd,, Tom, & Tsm):
* Mid-tertiary = Miocene

River Mountains primarily comprised of dacite flows with interbedded sandstones, conglomerates,
breccias

asalt and andesite flows (~¥11.8 my old) and dikes are also present
Manganiferous Sedimentary Rocks of the Three Kids Mine (Tsm):
nese-rich tuff, tuffaceous sandstone, and tuffaceous siltstone
of pyroclastic origin; variably reworked by water
lie Tmcf
Formation (Tmcf & Tmcc):
e and unconformably overlies volcani




Geology: Ore Body Mapped as Manganese Rich Tuffaceous
Sandstone and Siltstone by Bell & Smith, 1980
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Geology: Cross Section from Bell & Smith, 1980
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Hydrogeology

Il was installed in the northeast corner of Three Kids Mine property in 1991:

pth was 1100 feet bgs
f the Test well is un-cased (only top several feet has surface casin

t described hard, well-consolidated layers. {Materials enco
nd claystone of the Muddy Creek Formation}

itially reported at 720 ft bgs
ing several years later, the DT




eotechnical Considerations

During Site Restoration

Tailings material
Waste Rock
Open pits

Steep shear cliffs
Faults

fractures

?&sﬁﬁaﬁ *ﬁ‘



Geotechnical Considerations
During Site Restoration

ree Tailings Ponds:

Approximately 2-3 mcy of tailings material.

Depth to native material beneath tailings ponds

typically range from 9.0 feet to >40.0 feet bgs.

Gangue from milling process placed hydraulically in the
onds.

ilings ponds not engineered.

| concentrations of some chemicals of potential

rn range as high as:

TPH = 6,900 mg/kg

enic = 2,300 mg/kg

= 21,000 mg/kg

ese = 160,000 mg/kg

5 feet are dry and underlying material
tent and minimal shear strength.

-
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Geotechnical Considerations
During Site Restoration

| |

aste Rock: 0 A

Nine areas of waste rock.

Primarily comprised of Muddy Creek
aterial: gypsiferous sandstone.

th to native ranges from 30.0 feet to
feet.

layer of loose silty sand with
bles and gypsum.

rsized) boulders present.
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Geotechnical Considerations
During Site Restoration

RS S
Ore Yard N VG
The majority of the ore yard is PN R7 é ,
considered to be low-grade ore. SIS N
Contains sandstone and volcanic NP g
ff with manganese substitution. = \ i\*
in size is silt, sand, gravel and |

\ .~
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Recognized Hazards

.




Next Steps

R. 2512 and $.1492

hree Kids Mine Remediation and Reclamation Act
vides for Conveyance & Clean-up
es for a Permanent Protective Remedy
by BLM & NDEP

ion & Remedy Determin




Three Kids Mine
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