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Inactive and Abandoned Mine Lands—
Old Dominion Mine, Colville Mining District,
Stevens County, Washington

Fritz E. Wolff, Bryan T. Garcia, Donald T. McKay Jr., Nicholas J. Hehemann, and David K. Norman
Washington Division of Geology and Earth Resources
MS 47007; Olympia, WA 98504-7007

INTRODUCTION

The Washington State Department of Natural Resources (DNR), Division of Geology and Earth Resources (DGER),
is building a database and geographic information system (GIS) coverage of major mines in the state. Site
characterization was initiated in 1999 (Norman, 2000). The work has been funded in the past by interagency grants
from the U.S. Forest Service (USFS) Region 6 and is currently funded by DNR. Project results are shared with the
U.S. Bureau of Land Management (BLM), the U.S. Environmental Protection Agency (USEPA), and the
Washington Department of Ecology (WADOE).

More than 3,800 mineral properties have been located in the state during the last 100 years (Huntting, 1956).
Many are undeveloped prospects of little economic importance. Therefore, in considering the population to include
in the Inactive and Abandoned Mine Lands (IAML) inventory, we have identified approximately 60 sites that meet
one of the following criteria: (a) more than 2,000 feet of underground development, (b) more than 10,000 tons of
production, or (c) location of a known mill site or smelter. This subset of sites includes only metal mines no longer
in operation.

We have chosen to use the term inactive in the project’s title in addition to the term abandoned because it more
precisely describes the land-use situation regarding mining and avoids any political or legal implications of
surrendering an interest to a property that may re-open with changes in economics, technology, or commodity
importance.

The IAML database focuses on physical characteristics and hazards (openings, structures, materials, and waste)
and water-related issues (acid mine drainage and/or metals transport). Accurate location, current ownership, and
land status information are also included. Acquisition of this information is a critical first step in any systematic
approach to determine if remedial or reclamation activities are warranted at a particular mine. Reports such as this
one provide documentation on mines or groups of mines within specific mining districts or counties. These reports
state what we believe to be the known facts at the time of publication. Changes brought about by future events
should be taken into account by the reader.

IAML reports are available online through our Publications List at http://www.dnr.wa.gov/Publications/
ger_publications_list.pdf. Look under Information Circulars (2005—present) and Open File Reports (2001-2004).

SUMMARY

The Old Dominion mine is located on private land 5 miles east of Colville in secs. 9 and 4, T35N R40E (Fig. 1).
Discovered in 1885, it was one of the first precious metal ore deposits worked in the state (Landes and others, 1902).
Production and smelter returns prior to 1902 are no longer available; however, it is probable that the total dollar
value of production from discovery through the last date of known active mining in 1953 was in the neighborhood of
$750,000 to $800,000 at historic metal prices, representing no more than 5,000 to 6,000 tons of direct-ship ore and
7,000 to 8,000 tons of milling-grade ore (Cox, 1946, in Hollister, 1951). From 1902 through 1957, 3,527 tons of
direct-ship ore averaged 90 ounces per ton (opt) silver, 0.09 opt gold, 0.1 percent copper, and 9.7 percent lead,
excluding values recovered by dump scavenging in the 1930s. Zinc content varied from 2 to 13 percent (Fulkerson
and Kingston, 1958).

In 1889, the original owners sold the mine and associated patented claims to a group of investors under the
name Old Dominion Mining Co., Inc. New corporations emerged following this transaction: the Old Dominion
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Mining and Concentrating Co., Inc., in g MEICANADA

1892 and the OId Dominion Mining and Figure 1. Topographic map of Old Dominion mine U i _1
R . area and maps showing its location within Washington -
Milling Co., Inc., in 1897. Low metal /

. : N State (upper right) and Stevens County (upper left).
prices continued to discourage Distance between red crosses marking section
development, and by 1898, the mine had boundaries is approximately 1 mile.

been abandoned for all practical purposes.

In 1915, the property was sold to W
W. H. Linney at a foreclosure of lien sale. [\\ | .
) .

I

/ 4
The former owners brought suit, and the \é S¥nine Cotity
resulting litigation was not settled until

STEVENS

1921. The new company, Dominion £ ' Coi;f 'l
Silver-Lead Mining Co., Inc., operated the e
mine with Linney as general manager v 7
until December 1926, producing about 5 N (é..a N

3,000 tons from discoveries made below
the No. 1 tunnel level. The Colville
mining partnership of E. Gibbs and

1. Hunley mined about 100 tons of ore
after reopening part of the mine in 1952.

All production to date has come from
widely separated ore bodies found in
dolomitic host rock abutting granitic
intrusives. In the early period, 1885
through about 1897, the outcrop and an
adjacent near-surface flat-lying orebody
called the Bridal Chamber were mined.
The orebody was named for its massive
quartz and calcite crystals coated with
galena and native silver (Figs. 2 and 3).
Direct-ship ore assayed 300 to 400 opt
silver. At the same time, additional
mineralization was discovered on the Ella
claim, resulting in a 125-foot vertical shaft
and more development. By 1893, three
tunnels had been started at lower levels
along the dolomite/granite contact. The longest, No. 1, followed the contact for almost a half-mile from the portal.
Although the No. 1 was barren for the entire distance, in 1896, a small high-grade ore shoot was discovered where
the heading eventually diverged into the dolomite for a short distance. Water overwhelmed development at the Ella
about this time, and operations on both claims were abandoned.

In the later period under Linney’s management, 1915 through early 1927, additional drifting discovered a series
of steeply dipping pipe-like ore bodies. This ore was similar in mineralization and grade to the surface and near-
surface material mined earlier. Note: We refer to this group as the “Deep Level” ore in the discussion below.
Manning Cox’s (1946) detailed modeling and cross sections are a helpful adjunct to descriptions in the text
(Fig. D). See aerial photo and mine features in Figure C2.

The silver content of mineralization at the Old Dominion is extraordinary compared to most lead-zinc deposits
in Stevens County. The minerals found in the deposit cover a wide variety of silver-bearing oxides, sulfides, and
sulfosalts; lead sulfide, -sulfate, -carbonate, zinc sulfide, and copper oxides and sulfides. The gangue minerals are
quartz, limonite, siderite, pyrite, and manganite.

Two granitic intrusives form a northeast-trending contact with the dolomite host rock, thus suggesting that the
sulfides were injected during magmatic cooling (contact metasomatism, Fig. C1). This supposition guided much of
the early tunneling exploration without finding additional reserves, and it is not clear whether the intrusives played a
role in the formation of the deposit or not. Aplite dikes and sills intrude the dolomite in places, but they are not
mineralized, nor are the granites adjacent to the contact. Investigators who examined the contact underground when
the openings were accessible agree that it is not in its original position; rather, it is formed by a steeply dipping
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Figure 2. Bridal Chamber west adit. View to the northeast.

post-intrusive fault with undetermined left-lateral displacement (Jenkins, 1924; Hershey, 1926). Hydrothermal
silicification is prevalent locally where the contact can be observed on the surface (Purdy and Thorsen, DGER field
notes, 1954).

From the highest elevation at the Ella shaft down to the lowest Deep Level ore, a column of about 1,500 feet,
base metal sulfides, their oxides and carbonates, sulfosalts, iron oxide and carbonate, and manganese oxide are
found intermixed in all the ore mined. This suggests that the entire column is in the zone of oxidation described by
Jensen and Bateman (1981) and that descending meteoric waters played some role in ore deposition. J. W. Mills’s
(1977) conclusion regarding the deposit was that from the standpoints of structure and mineralogy, it is so
complicated that no clear cut determination could be made of past events shaping the deposit.

The total underground development amounts to approximately 19,000 feet plus additional footage in stopes and
raises. Previously unreported shafts, prospect pits, open stopes, and adits dot the landscape around and above the
Bridal Chamber openings (Figs. 4 and 5). All adits that are open are caving and hazardous. Underground drifts were
reported caved or partly caved soon after the last mining in 1952 (Purdy and Thorsen, field notes, 1954). The Ella
shaft is caved.

The No. 1 tunnel discharges 50 to 100 gallons per minute (gpm) depending on the season. The mine is flooded
below this level. Analyses made at different times indicate the only Model Toxics Control Act (MTCA) contaminant
of concern is arsenic, with reported levels below to slightly above the standard for drinking water shown in WAC
246-290 (Table 6). The pH is basic (7.5). The discharge infiltrates at the toe of the waste rock dump. Higher
elevation openings discharge no water.

The waste rock dump common to the No. 1 tunnel portal is the largest of many (Fig. 6). It has been scavenged
over the years for metals and crushed rock. We estimate that more than 50,000 tons remain.

Soil samples locations shown in Table 2 exceed one or more state standards for industrial and unrestricted use
for elevated levels of arsenic, cadmium, lead, zinc, and copper (see Tables 3 and 4).
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Figure 3. Bridal Chamber adit, about 70 feet east of previous figure. View to the northeast.

A gravity stamp mill operated for a few years in the 1890s with a throughput of an estimated 7,000 to 8,000
tons. It was located on the historic Old Dominion wagon road, which is about 150 feet higher in elevation than the
current county road. The mill was connected to the No. 3 tunnel, the Bridal Chamber, and the Ella transfer point by a
complex system of trestles and chutes (Figs. D3a-c). There is no tailings impoundment; most of the material was
restacked and heap-leached circa 1981.

A geochemical survey conducted in 1961 found anomalous metal values in the west half of sec. 4 and proximal
to the Ella shaft, but no further action was taken at the time. The potential for secondarily enriched ore beneath the
silver-bearing, buried gossan® encountered at the Ella has not been evaluated.

Notes: (1) We use the same naming conventions for mine features as shown on Linney’s map? dated Nov. 1926
(Stevens County Historical Society (SCHS), written commun., 2012). Therefore the No. 1 tunnel becomes the “500
level” after it cuts the Ella fault and follows the footwall to the northwest. The 650, 700, 750, and 800 levels reflect
their respective elevations below the 500 level. (2) To be consistent with previous geologic mapping in Joseph
(1990), we use the term ‘dolomite’ throughout this report to describe the carbonate unit hosting the ore deposit in the
Metaline Formation. Other labels, such as limestone, marble, and dolomitic limestone, appear in some references.
(3) Lacking early-day benchmarks, most reports cited below used assumed elevations. Elevations of features shown
in Table 2 are taken from the GIS Digital Elevation Model (10-meter spacing) for improved accuracy and
repeatability.

ACCESS

From the Colville Airport, drive east on State Route 20 for 3 miles, turn left on County Road 4833, and continue
approximately 0.6 mile to Proutys Corner. Turn right on County Road 4868 (Old Dominion Road) and proceed

! Gossan — An iron-bearing weathered product overlying a sulfide deposit. It is formed by the oxidation of sulfides and the leaching-
out of sulfur and most metals, leaving hydrated iron oxides and rarely sulfates. (Neuendorf and others, 2011)

2 Copies may be viewed at the Stevens County Historical Society in Colville and the DGER office in Olympia.
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2.7 miles to the site of the No. 1
tunnel adit and dump. A series
of mine openings lie on the
southwest-facing slope above
the dump up to the Ella shaft at
elevation 3,544 feet. All mine
development is on private
property. A road winding
through the claims is gated and
locked.

OWNERSHIP

The principal patented claims
from which all mining was done
are the Reeves, Old Dominion,
Ophir Boy, and Ella. By 1900,
six adjoining patents were
granted, making a group of ten
in secs. 4 and 9, T35N R40E
(Figs. C3a and C3b, Table C1).
Boise Cascade Inc. purchased
the ten contiguous claims in
1974. At that time, the surface
rights were separated from the
mineral rights. At date of
publication, surface rights to
those claims and portions
thereof in both sections are held
by Hancock Natural Resources
Group Inc., a wholly owned
subsidiary of Forest Capital
Partners Inc., Boston, Maine.
The mineral rights are held by
Old Dominion LLC, Auburn,
Washington (Stevens County
Assessor, written commun.,

2011) Figure 4. Adit and shaft at waypoint 130 (Fig. C2). The 3 x 3 foot shaft exhausts air. It is
' inclined 80 degrees to the southwest. The adit is open to the northeast >100 feet. View to
the north.
HISTORY

The original discovery by A. E. Benoist, W. H. and P. Kearney, and E. E. Alexander in April 1885 is one of the
earliest major precious metal discoveries in the state. The exact sequence of events in the first few years post-
discovery are hazy, but ore packed in burlap bags and hauled by wagon to Spokane for shipment yielded sizable
returns to the owners. Benoist died in 1888, and the mine lay idle for a year. E. G. Brickell, president of Trader’s
National Bank in Spokane, bought the property from the previous owners in 1889 and incorporated the Old
Dominion Mining Co. A 60-ton-per-day (tpd) gravity mill was built with funds raised from the sale of stock.

Bridal Chamber mining continued at a rapid pace and three tunnels were started at various elevations beneath it.
As discussed below, the tunnels met with only minor success in terms of discovering additional ore. A few months
after Brickell’s death in 1892, G. B. Dennis, president of the Spokane Stock Exchange, bought the property from
Brickell’s estate for $160,000 and organized the Old Dominion Mining and Concentrating Co. Inc. At about this
time, Clarence King, the first director of the U.S. Geological Survey, was hired as a consultant to the mine. King’s
reports to management are key to understanding the mine’s early development; apparently the Bridal Chamber had
been mined out by late 1892, and work then focused on developing ore from the No. 1 tunnel (King, 1893). Bethune
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Figure 5. Open pit in overhanging dolomite. Vertical shaft of unknown depth in floor of pit. View to the southwest.

(1893) reported that the total production up to that time, excluding development rock and milling-grade ore,
amounted to about 2,000 tons of direct-ship ore averaging 200 opt silver and 30 percent lead for a total value
estimated at $500,000. The Panic of 1893, brought on by over-expansion of railroads and shaky financing, resulted
in bank failures and a severely depressed economy. The price of silver plummeted and only limited development
work continued at the mine.

Dennis re-incorporated in 1897 as Old Dominion Mining and Milling Co. with a modified list of directors.
Under Dennis’s management, the No. 1 tunnel was extended to the northwest at right angles from the previous
heading along the footwall of a major fault—the “Ella”. In the early years of control by Dennis, the majority interest
in the property was sold to Chicago industrialists C. J. and F. W. Peck. With the new capital, Dennis expended
$346,000 in development work at the Ella shaft and Old Dominion. However by 1900, with almost no ore reserves
and a silver price 25 percent lower than it had been in 1892, Old Dominion Mining and Milling Co. had essentially
died as a corporation, leaving unpaid taxes and fees (DGER mine file).

In the fall of 1914, W. H. Linney, a former mine superintendent for Nipissing Mining Co. of Cobalt, Ontario,
bought the mine at a foreclosure of lien sale and incorporated Dominion Silver-Lead Mining Co. Inc. In October
1915, the new company cut the top of a rich ore shoot in the Ella fault zone.

Soon after the discovery became known, the Peck brothers brought suit to recover the property, charging
collusion in the sale—that the courts had no jurisdiction over the properties since the Pecks had not been made
aware of or party to the action. The sale was validated by the district court in Spokane, but overturned by the State
Supreme Court in an appellate action. The block of patented claims was returned to the Peck brothers and Dennis in
1917.

Further actions were threatened, however, and full title was not secured by either party until differences were
resolved and the company went forward in November 1919 with Linney as manager and the Pecks and Dennis as
major stockholders (Colville Examiner, 11/15/1919). In 1921 the first ore under management of the new company
was shipped from a series of high-silver, pipe-like ore shoots raking as far as 300 feet to the southwest. Reserves
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Figure 6. Overview of No. 1 tunnel waste rock dump. Heap-leach pile visible behind trees at top center. View to the
northwest.

dwindled with increasing depth, finally pinching out in stringers on the 800 level (Hershey, 1926). December 1926
marks the date on which organized mining on a large scale came to an end and the Deep Level ore bodies were
believed to be exhausted (Gerry, 1926).

In 1945 the mine was optioned to Bonanza Lead Co. Inc., owned by Colville mining entrepreneurs Earl Gibbs
and Ira Hunley, who ultimately exercised their option and purchased the property in 1951 for $35,000. These funds
were distributed to the remaining stockholders of Dominion Silver-Lead Mining Co. (Graham, 2010).

Gibbs and Hunley drove drifts around caved areas in the No. 1 tunnel and mined about 100 tons of high grade
ore at an unreported location (Wallace Miner, 6/12/1952). They extended the lower Ophir tunnel to a point beneath
the Bridal Chamber and drove a raise into it, the ‘Gibbs raise’. No additional ore was found, and the partnership was
dissolved in 1953 with the property going to Gibbs.

The Bunker Hill Co. Inc. acquired exploration rights to the Old Dominion claim group from the Gibbs estate in
the early 1960s, as well as fee lands in sec. 4 north of the mine. Bunker Hill conducted a geochemical soil sampling
program in both areas that discovered an extensive metallic anomaly in sec. 4. Unfortunately, the analyte is not
given on the map that is part of the Stevens County Historical Society (SCHS) collection in Colville. The parties
could not agree on the terms of sale, and the options were dropped (Graham, 2010). In 1982 Boise Cascade Corp.
conducted induced polarization, resistivity, and magnetic geophysical surveys, the results of which are unknown
(Green, 2000).

In 1981, Western Land and Resources Inc. restacked most of the jig tailings consisting of approximately 7,500
tons on the No. 1 tunnel landing and operated a largely unsuccessful cyanide heap leach (SCHS, written commun.,
2011).

Production and smelter returns prior to 1902 are no longer available; however, it is probable that the total dollar
value of production from inception through the last date of known active mining in 1953 is in the neighborhood of
$750,000 to $800,000 at historic metal prices, representing no more than 5,000 to 6,000 tons of direct-ship ore and
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7,000 to 8,000 tons of milling-
grade ore (Cox, 1946). From
1902 to 1957, the only period
when accurate records were
kept, 3,527 tons of run-of-mine
ore averaged 90 ounces per ton
(opt) silver, 0.09 opt gold, 0.1
percent copper, and 9.7 percent
lead. These figures exclude
values recovered by dump
scavenging in the 1930s. Zinc
content varied from 2 to 13
percent (Fulkerson and
Kingston, 1958). As of the date
of publication, no further mining
or reclamation work has been
conducted at the property.

GEOLOGIC SETTING

Mineralization at the Old
Dominion deposit is complex
(Table 1), encompassing a wide
variety of silver minerals, and
lead and zinc sulfides, oxides,
carbonates, and sulfosalts. These
minerals occur in three distinct
orebodies separated by several
hundred feet vertically and
horizontally.

As shown in Figure C1, the
host rock is a dolomite facies of
the Metaline Formation of Late
Cambrian to Middle Ordovician
age (~490 Ma). Two contiguous
blocks of the dolomite are fault-

bounded to the north by an
argillitic unit of the Gypsy Figure 7. Slickensides of a fault striking S50E. The fault continues across both Bridal

Formation of Early Cambrian Chamber adits (west shown above) into the dolomite as shown in Figure 8.

{age. On the south, the dOI_Om'te L . Table 1. Minerals previously reported as occurring at the Old
is bounded by a near-vertical contact striking N60E with  Dominion mine. *, those recently identified.

two grar_1iti_c intru_sives of Cretaceous age: the Na_rcisse Oxides, sulfates, halides,
Creek biotite gneiss (104 £3 Ma) and the Starvation Flat  Sulfides and sulfosalts carbonates, gangue minerals ~ Elements
quartz monzonite (100 +3 Ma)(Joseph, 1990). galena cerussite silver
In the early years of operation, the dolomite and zﬁgfég“ter_te i”g'r‘?tséie gold

R . . . | upri
intrusives were thought to be in undisturbed contact, pyrite by brgmargyrite
and the deposit was considered a classic case of tetrahedrite/freibergite  chlorargyrite
hydrothermal contact metamorphism. However, aside Stepf;ﬁhtlte goethlte_-tllT%nlte

- _ - acantnite manganite (-
from a few pieces o_f dra}g faulted wol_lastonlte, no pyrargyrite*™ calcite - gangue
contact metamorphic minerals or sulfides were found andorite(?)* siderite — gangue
during the drive of the No. 1 tunnel, which followed the  boulangerite(?)* quartz — gangue

molybdenite

contact for almost %2 mile. Jenkins (1924) examined the
mine during Linney’s tenure as manager and observed that the contact “. . . was probably a near-vertical fault, but
one produced along the original plane of contact”. Slickensides observed by Jenkins indicate that the granite is thrust
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upward and to the northeast
relative to the dolomite. The
contact fault’s left-lateral
movement of unknown
displacement was confirmed

on the surface by DGER
geologists Purdy and Thorsen.
Silicification occurs on the
surface immediately above the
Bridal Chamber where the
contact fault crosses into the
dolomite for a short distance.
Purdy and Thorsen’s field notes
(1954) regarding this particular
area indicate the following: “If
the silicification of the dolomite
is the result of the granite
intrusion—as it appears to be—
then the contact faulting is post-
granite in age; therefore, the
mineralization [here] is post-
granite in age.”

The dolomite is generally
massive and white to buff in
color, with light gray banding.
Brecciation is common and
may or may not contain
mineralization. Within the
confines of the mine area, the
dolomite generally dips more
than 60 degrees, but strikes
vary to all points of the
compass. Faulting is common.
This complex structural
geomorphology is illustrated
by J. W. Mills’s (1977)

observations, which conclude
with the following: “Two major Figure 8. Continuation of fault shown in Figure 7. The dolomite/granite contact is beyond

faults occur in the dolomite photo top center. View to the southeast.

within 60 feet of the contact

fault, striking parallel to it and similarly, dipping steeply south. Secondary faults, joints, and tension fractures occur
on the surface and can be followed to some extent underground. Some strike parallel to the major faults; others
occur at right angles. Some of the faults are pre-ore and some are post-ore. Some ore-bearing fractures are said to
have terminated against barren faults. It is likely that there was post-mineral movement on some pre-ore fractures. In
summation, there is insufficient data available for any clear cut interpretation of the sequence of events prior, during,
and subsequent to ore deposition.”

Examples of these features are found proximal to the Bridal Chamber: the fault shown in Figures 7 and 8 strikes
perpendicular to the contact fault across the front of the Bridal Chamber adits, and the mineralized shear zone shown
in Figure 9 strikes parallel to the contact. The latter feature was stoped from the surface. It is 125 feet long, about
8 feet wide, and 40 feet deep, eventually continuing through an adit of unknown length. The Ella fault mentioned
above is a major structural feature. It strikes N65W and dips 45SW, starting at a point near the Ella shaft. If the
assumed down-dip projections are correct, the Deep Level orebodies lie between the fault’s foot and hanging walls,
a planar distance of about 2,100 feet.
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For detailed (1”=1,000") geologic data
covering parts of secs. 4, 5, 8, and 9, see
DGER field map (IAML mine file).

MINERALIZATION

It is impossible to explain all the events that
may have had an effect on the formation of
the Old Dominion ore deposit. However,
like the Deer Trail mine, we can say with
some assurance that the silver content is
extraordinary in comparison to other
predominantly lead-zinc deposits in Stevens
County. In view of the residual silver found
in the Ella gossan, this feature can be
attributed at least in part to supergene
processes. It should be said in conjunction
with the term supergene®, or supergene
enrichment, that it is a long-term process
subject to many variables as suggested by
the following observation: “Typically the
specific chemical reactions occurring in
mineral dissolution, transport, and
deposition are extremely complex and still
not completely understood” (University of
Texas/Science of Minerals, http://www.
utexas.edu/tmm/npl/mineralogy/science_of _
minerals, 2012). Replacement of the host
rock by ore minerals is prevalent, and open-
space filling in faults, joints, and breccia
took place.

Comments by previous investigators
indicate that base metal sulfides, their oxides
and carbonates, sulfosalts, iron oxide and
carbonate, and manganese oxide are found
intermixed in all the ore mined from the

surface at the Ella shaft down to the deepest
level mined. a vertical distance of about Figure 9. Surface stope in shear zone striking N4OE. The opening continues
1,500 feet (Purdy, Thorsen, and Banta upgradient 125 feet into an adit along strike of unknown length. Vest for scale.

DGER field notes, 1955; Hershey, 1926;
Linney, 1925; King, 1893).

Note: Discussions cited below use the terms ‘primary’ and ‘secondary’ as a means of categorizing the origin of
specific minerals in geologic models. It should be pointed out that usage of these terms has become less hard and
fast over the past 40 years as research on metallic deposits has indicated a good deal of overlap, depending on
conditions specific to a given ore deposit. As a result, historic mineral classifications at a number of deposits have
been revised after further study and continue to be the subject of debate in the economic geology community
(B. Cannon and others, MinDat.org forum, 2012).

Pyrite is prevalent in the Deep Level percussion drill logs, and Linney thought it contained interstitial silver. The
silver halides chlorargyrite and bromargyrite were reported in smelter returns from the outcrop shipments, in
addition to native silver (Graham, 2010). With regard to native silver, Guilbert and Park (1986) stated that “Silver
behaves in much the same way as copper in the zone of oxidation but has fewer stable oxidation products. Acanthite

% Supergene — Said of a mineral deposit or enrichment formed near the surface, commonly by descending solutions; also, said of
those solutions and of that environment (Neuendorf and others, 2011).


http://www.utexas.edu/tmm/npl/mineralogy/science_of_minerals
http://www.utexas.edu/tmm/npl/mineralogy/science_of_minerals
http://www.utexas.edu/tmm/npl/mineralogy/science_of_minerals
http://www.mindat.org/
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Figure 10. Silica crusts on 2- to 3-inch balls of sphalerite.

(Ag,S) . . . is oxidized by and soluble in ferric sulfate solutions, and silver sulfosalts are broken down similarly.
Consequently the silver content of sulfide veins is usually carried downward by meteoric waters and commonly
reprecipitated as the native metal. Where the climate is somewhat arid, the weakly soluble halogen salts such as
chlorargyrite and bromyrite are deposited.”

Near the Bridal Chamber adit, we collected a sample consisting of 2- to 3-inch-diameter balls of sphalerite
enclosed in crusts of silica (Fig. 10).

A sample collected at the Ella dump consisted of badly fractured vuggy quartz with several scattered metallic
grains, subsequently analyzed by scanning electron microscope (George Mustoe, Western Wash. Univ., written
commun., 2011). Silver is present to some degree in all the minerals observed, along with varying amounts of Pb,
Sh, S, and Cu. The predominant phase in the ‘largest” metallic grain is cuprite (Cu,0), but galena (PbS) is present
and an unidentified lead-antimony mineral forms reaction rims around the cuprite (Fig. D2). In another grain, rims
of a mineral with the approximate composition of andorite (?) (PbAgShsSg) surround cuprite (Fig. D2e). After
reviewing the preceding images, economic geologists at the New Mexico Geological Survey reported: “The samples
consist of a complex series of oxidized ore minerals . . . largely secondary sulfosalts similar to andorite, and the
primary sulfide galena. One of the phases is probably contaminated acanthite. Cuprite cannot co-exist in equilibrium
with galena, therefore multiple pulses of mineralization must be represented” (N. Dunbar, New Mexico Geological
Survey, written commun., 2012).

We collected samples of boxwork limonite from the Ella dump. Although it isn’t possible to say exactly where
in the mine these pieces originated, they resemble the extensive body of gossan described by King (1893). The
combined sample contained 1 opt silver, which agrees with assays reported by Hershey (1926)(Fig. 11). (See also
the discussion of gossan in Jensen and Bateman, 1981, p. 244).

The fourth sample was a piece of sulfide collected at the Bridal Chamber entrance, consisting principally of
galena, with a grain of pyrargyrite encased in quartz (Fig. D2f).
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Oscar Hershey, chief geologist of the Bunker Hill and Sullivan
Mining and Concentrating Co. Inc. examined the mine in 1926 when
the Deep Level headings were accessible. Hershey stated, “It is my
definite conclusion that all the ore thus far mined . . . was of a
secondary nature. By that | mean the minerals were leached from
higher and older primary sulfide deposits and carried down along
seams and deposited by descending waters.” Hershey based this
opinion on observations that where orebodies were found “. . . they
are everywhere above the footwall [of the Ella fault], and never
under it, suggesting that the solutions were descending and the fault
gouge and breccia acted as a dam. Groups of intersecting seams
formed pipe-like bodies of fractured ground that favored the passage
of water and in places the rock has been replaced by the ore
minerals, making chimneys of very rich ore.” The report includes a
description of a new ore shoot on the 750 level, indicative of the
depth to which oxidation has
occurred: “On the floor it is 24 feet
long and 3 to 4 feet thick in the
center. It is in part porous quartz
and limonite with much lead
carbonate and manganese oxide. In
part it is rich in brown sphalerite, in
part heavy black sulfide chiefly
galena, with the silver mineral and
some native silver” (Hershey,
1926).

The depth to which oxidation
has taken place at the Old
Dominion is not unlike that found
at the Electric Point mine, also
hosted by the Metaline Formation.
Both are atypical in this respect
compared to other deposits hosted
by the Metaline Formation, where
glacial scouring has removed most
preglacial surface features. Jenkins
(1926) postulated that oxidation of
these deposits had been “ . . . on-
going for a very long time, at least
during the Tertiary period, and
exemplify special cases of
preserved pre-glacial oxidation.”
A glacial erratic reported by King
(1893) was a 130-ton dolomite
boulder plucked from an outcrop
proximal to the Ella shaft and
deposited several hundred yards
north. It yielded 14,000 ounces of
silver.

DEVELOPMENT

Figure 11. Samples of boxwork limonite from the
Ella shaft.

The following discussion describes
the principal areas of development,

Figure 12. ‘Dog-hole’ excavations a few feet east of the Bridal Chamber adits. Bedding in
the dolomite is near vertical. View to the northeast.
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Figure 13. West Bridal Chamber adit showing tabular nature of the orebody. The center left opening leads to the surface
stope shown in Figure 9; the center right opening is directed toward the main stope and the east adit. View to the north.

generally along the timeline in which they occurred. The major concentrations of ore were found at three locations
on the Old Dominion and Ella claims: at the discovery site/Bridal Chamber, the Ella shaft, and the Deep Level ore
bodies below the 500 level in the central mine. These deposits are separated spatially by several hundreds of feet.
Total development on the Old Dominion and Ella claims is approximately 19,000 feet, consisting of numerous adits
and shafts of varying length or depth, in addition to stope volumes, winzes, and raises. All openings on the property
are extremely hazardous.

Discovery and Bridal Chamber

The first shipment of 40 tons from the discovery site was described in a letter written by E. E, Alexander in July of
1885: “. . .the ore went $297 in silver per ton and 34 percent lead . . . containing chlorides, bromides of silver,
sulfides, and gray copper [tetrahedrite].” Aside from the credits for lead and copper, at the then price of silver of
$1.01 per ounce, the silver tenor was about 300 opt. This ore was sacked and packed to Spokane by wagon and
shipped to a smelter in Omaha, Nebraska (Graham, 2010). Measurements and notes on the patent survey indicate the
discovery outcrop was near but above the Bridal Chamber stope. The area contains several 30-foot-deep pits
obscured by thick brush, a series of terraced dumps, an inclined shaft, and several adits as shown in Figures 4 and 5.
The area immediately around the Bridal Chamber is pockmarked with dog holes and open surface stopes,
indicating the degree to which mineralization was and is prevalent (Fig. 12). The interconnected openings to the
stope span a distance about 70 feet across. Here the bedding stands nearly vertical, but the orebody is a flat-lying
tabular body dipping into the hillside at about 10 degrees; the stoped area is 260 feet long, 45 feet wide, and 6 to
8 feet high (Fig. 13). Green (2000) wrote: “The Bridal Chamber fracture is probably the result of tensional stress set
up by movement along the contact fault. It undoubtedly owed its high silver grade to surface enrichment” (DGER
mine file). The elevation at the entrance is 3,273 feet msl.



14 INFORMATION CIRCULAR 115

Figure 14. Site of No. 2 adit, open in front of geologist at right center. View to the north.

No. 1, No. 2, and No. 3 Tunnels

The No. 1 tunnel was started about the time of the first patent survey in 1890 and was extended sporadically until
1953. The adit is located about 50 feet east of the heap leach pile shown in Figures 6 and 20 adjacent to the

Old Dominion county road. We believe the tunnel, which follows the dolomite/granite contact for a distance of 2100
feet, initially served two purposes: (1) providing a stoping back of almost 300 feet in the event that ore continued
beneath the Bridal Chamber, and (2) exploring the ground for additional mineralization. Although neither of these
goals proved fruitful, the first Deep Level ore was discovered from one of the tunnel offshoots in 1915, and
thereafter the tunnel served as the main haulage way. The adit elevation is 2910 feet msl. Development up to 1926
totaled about 8,300 feet.

The No. 2 and No. 3 tunnels were started contemporaneously with No. 1. The adits lie along the granite/
dolomite contact, at elevation 3,072 and 3,200 feet, respectively. Tunnel No. 2, which has two distinct branches, is
located 135 feet above and about 255 feet east of the No. 1 adit in a steep area of thick brush and forest. As shown in
Figure D1a, the barren ‘Drumheller Crosscut’ meanders to the north and northwest in dolomite. The drifting was
carried out in the 1920s after a radio frequency device on the surface indicated the presence of an additional ore
body. This venture was unsuccessful. The ‘Black Drift” followed the contact for about 350 feet, but found no ore.
The portal is completely caved shut and hidden in thick brush (Fig. 14). Total development is about 600 feet. The
No. 3 tunnel adit lies at the top of the cliff shown in Figure 15. The coordinates shown in Table 2 are projections
because the area is too steep to be examined safely. On some maps, the No. 3 tunnel is confusingly labeled the ‘Mill
Level” tunnel: it was connected to the mill by the trestle running in front of the Bridal Chamber entrance(s), but it
was not on the mill level (Fig. D3b). This tunnel elevation is about 70 feet lower than the Bridal Chamber and
meanders around beneath it for a total distance of 900 feet; according to Linney, “. . .a little ore was found.”
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Deep Level Stopes in
the Central Mine

The ore Linney discovered in
1915 was eventually revealed as
a series of three pipe-like
orebodies raking 45 degrees to
the south, as much as 300 feet,
in the Ella fault zone. The ore
was hoisted to the 500 level
through a series of winzes and
transferred to the surface
through the return dogleg driven
in 1922 that bypassed the initial
No. 1 tunnel. The ore shoots
averaged perhaps 20 feet by 20
feet in irregular horizontal
dimension (Cox, 1946). These
orebodies formed all the
production during Linney’s
tenure from 1915 to 1926 and
represent the last major
underground operation. No
mining or exploration occurred
above the 500 level.

Linney initiated a long-hole
percussion drilling program
from almost every heading in
the central mine. The drill logs
are shown in Figure D4. The
location and direction of the
holes are shown on a map
labeled: “Plan Showing
Underground Workings,
Dominion Silver Lead Mining
Co., November 1926” (DGER
mine map file; SCHS, Colville).
The logs report minerals found
at specific intercepts in the
cuttings, but no assays were
done. They indicate the existence of at least three other ore shoots in the range of 10 to 20 feet in section that were
never mined and appear to occur between the hanging and footwall in the Ella fault zone, . . . probably in the crotch
of intersecting minor faults” (Cox, 1946). Of the 217 holes drilled, more than half show intercepts of lead, zinc, and
silver mineralization throughout the volume of undeveloped ground.

Additional silver mineralization was found in the central mine area at the farthest northwest extension of the 500
level where the dolomite is fault-bounded by an argillitic unit in the Gypsy Formation of Cambrian age. At this
point, an ore shoot originating in the dolomite continues across the fault into the argillite through a short raise.
Linney reported that this material assayed 14 to 80 opt silver. This discovery was made near the end of 1926 as the
company prepared to shut down and no effort was made to follow the ore shoot (Hershey, 1926). It may be an
important consideration for future exploration because it indicates ore-grade mineralization may extend beyond the
limits of the dolomite host.

Figure 15. Soil sample site below No. 3 tunnel adit (top center). View to the north.
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Figure 16. Part of lower Ophir tunnel dump. View to the north.

Ella Shaft

A vertical shaft approximately 125 feet deep was sunk on the Ella claim that shares a common endline with the Old
Dominion claim. The Ella produced in the period 1888 to 1890 at about the same time as mining took place in the
Bridal Chamber. Two drifts were run from the shaft: the Upper level at 50 feet and the Lower level at 100 level
(Fig. D1b). A drift run to the west of the 100 level crossed the contact and failed to develop ore; in the opposite
direction, the drift encountered an ore shoot of argentiferous lead carbonate (cerussite), lead sulfate (anglesite), and
“isolated fragments of galena”. A raise put up on the structure to within a few feet of the surface was in ore 5 or

6 feet in horizontal dimension that assayed 200 to 800 opt silver (King, 1893). This stope has caved and envelops
the Ella shaft collar, forming a 30-foot-diameter pit.

Drifts run to the south of the shaft encountered a buried gossan from which sulfides had been leached, leaving a
mass of goethite-limonite and quartz assaying 2 to 3 opt silver (Hershey, 1926). To the extent that drifting
underground was terminated before reaching the boundaries of this leached structure, the minimum dimension in the
NW-SE direction is 145 feet and in a NE-SW direction 95 feet. Development from the Ella shaft was terminated in
1892 when an influx of water overwhelmed the pumps on hand (King, 1893).

Upper and Lower Ophir Tunnels

There are two tunnels on the Ophir Boy claim, which is adjacent to the north sideline of the Old Dominion claim.
The upper tunnel is caved. The initial 50 feet was collared in glacial alluvium; the drift timbers have collapsed and
the area today has the appearance of a trench. It bears S80E and runs 200 feet to a point about 25 feet below the
easternmost extent of the Bridal Chamber stope. Copper staining, galena, tetrahedrite, and red clay fault gouge were
found on the sidewalls, and a small stope was mined at the heading (Purdy and Thorsen, field notes, 1954).
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The lower Ophir tunnel* adit
is located about 1,100 feet
northeast of the No. 1 adit. The
portal elevation places it about
60 feet lower than the Bridal
Chamber. It is unclear when it
was initially driven. At a wye
175 feet from the portal, the
tunnel splits into a northeast-
bearing leg that passes over the
500 level and continues almost
to the Ella shaft. Iron-stained
and brecciated dolomite are
exposed in the tunnel up to the
wye. Granitic dikes have altered
portions of the NE-trending leg
to white clay, quartz, and mica,
but sulfide mineralization is
absent. The SE-trending leg
exhibits 175 feet of fault gouge
and varved clay containing
blocks of unmineralized
brecciated dolomite. It
terminates under the Bridal
Chamber, which can be entered
via the circa-1952 Gibbs raise.
No mineralization was reported
(Purdy and Thorsen, field notes,
1954). The combined length of
the two legs is 1,900 feet.

The dump occupies about an
acre and contains an estimated 4,000 to 5,000 tons. The dump has been reworked to the extent that much of it is
piled above the haulage track elevation (Fig. 16). Large chunks of siderite in quartz and dolomite are common.

Figure 17. Ore storage bunker at terminus of the Ella shaft trestle. View to the west.

Exploration

Past exploration on the Old Dominion claim group has yielded interesting geologic data in six areas that were

not pursued at the time: (1) the circa-1920 central mine percussion drilling program (discussed above), (2) a
geochemical soil survey conducted by Bunker Hill in 1961, (3) an induced polarization survey by Boise Cascade in
the 1970s, (4) leached boxwork structure or sulfide mineralization found in prospect pits in adjacent secs. 4 and 8,
(5) the ground beneath the Ella gossan, including the volume of host rock between the 500 level and the Ella shaft,
and (6) the silver mineralization found on the 500 level where it crosses out of the Metaline Formation into an
argillite unit in the Gypsy Formation.

The soil survey covered the area around the Ella shaft on the Ella claim, the west half of sec. 4, and southwest of
the No. 1 tunnel adit along the contact fault on the Reeves Lode. The map showing the grid and results is part of the
SCHS collection in Colville. Although the metal analyte is not identified on this map, an anomaly that exceeds
background levels by a factor of 10X is shown lying N45W from the Ella shaft. It is roughly 1,700 feet long and 100
to 200 feet wide. A ‘copper-stained iron gossan’ is noted on the map. A second anomaly is a triangular area roughly
700 feet on a side, situated between the Ella and Walter shafts. See Figure C1 for location of these surveys and
prospects that show disseminated sulfides or boxwork limonite: the Walter shaft, a prospect in the SEY4 sec. 4, and a
prospect pit in sec. 8 where the granite/dolomite contact extends southwest across Old Dominion road. GPS
coordinates are listed in Table 2.

* The map of the Ophir tunnel can be viewed at the Stevens County Historical Society in Colville, Washington.
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Figure 18. Water discharge from No. 1 tunnel adit, June 2011. Caving has formed a natural arch approximately 8 feet above the
original track elevation. View to the north.

MATERIALS AND STRUCTURES

The buildings on the No. 1 tunnel dump were demolished in 1980 (Fig. D3c), and the site is now covered with the
heap-leach pile discussed elsewhere in this report. An elevated trestle ran from road end near the Ella shaft, crossed
the ravine, and terminated at the ore bunker shown in Figure 17. Stored ore was later transferred to the mill via the
trestle and chute connecting the Bridal Chamber and No. 3 tunnel with the mill. The trestles have long since been
torn down. There are no hazardous or other materials on the site.

WATER

Clear water discharges from the No. 1 adit at a rate of 50 to 100 gallons per minute depending on the season

(Fig. 18). It infiltrates in muddy ground at the dump toe. The pH is alkaline (7.5-8.7). Analyses taken at different
times (Table 7) indicate that the arsenic content is below to slightly above the ground water standards in WAC 246-
290. The large influx of water encountered in 1896 when the No. 1 tunnel heading cut the Ella fault, and later
comments by Linney (1925) regarding ground water, indicate the mine is likely flooded below the tunnel level.
Given the caving in the No. 1 tunnel reported by Cox (1946), there remains the potential for a hydraulic blowout
similar to the one that occurred after Dominion Silver-Lead Mining Co. stopped mining (Colville Examiner,
7/15/1929). An artesian spring at the pump house shown in Figure C2 discharges a trickle of water, but none of the
mine openings above the No. 1 tunnel discharge.
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Figure 19. Circa-1895 mill site and ruins. The hand-built rock wall buttressing the cliff face is approximately 35 feet high.
Vest for scale. View to the north.

MILLING OPERATIONS

A steam-powered gravity mill constructed in the early days of operation produced concentrate with shaking jigs and
slime tables (Landes and others, 1902). The mill (Fig. D3b) was set into the hill in front of the hand-built rock wall

shown in Figure 19. The site is on the original wagon road from Colville, 200 feet east of and above the current Old
Dominion Road. Most of the tailings were re-stacked in the heap leach described below. The mill fell into disrepair
and was abandoned by 1900.

TAILINGS AND WASTE ROCK DUMPS

A sample taken by DGER from a barren-appearing conical pile of crushed quartz and dolomite on the cliff above the
mill site contained 7.8 opt silver, 16.2 percent combined lead and zinc, and 0.4 percent copper. The GPS coordinates
are shown in Table 2. This material and other samples noted in Table 3 exceed one or more state standards for
surface soils for arsenic, lead, copper, cadmium, and zinc. Standards for antimony and silver have not been
established. A grab sample taken from talus at the site shown in Figure 15 analyzed 1.1 opt silver and 9.2 percent
combined lead and zinc.

In 1981 Western Land Resources Inc., an Idaho corporation, placed about 7,500 tons (their estimate) of minus-
10-mesh tailings on a plastic liner near the portal of No. 1 tunnel (SCHS, written commun., 2012). A cyanide leach
recovered 7,100 ounces of silver in an operation lasting about one year (Fig. 20). The operation was largely
unsuccessful due to fines in the tailings that inhibited percolation and caused pooling of the leachate. One corner of
the pile slumped down over the waste rock dump (SCHS, written commun., 2011). The plastic liner (MSHA-IC77)
is badly deteriorated. A grab sample taken by DGER contained 5.3 percent lead, 32 percent zinc, and elevated levels
of arsenic, cadmium, copper, all of which exceed MTCA standards shown in Table 4. The silver content is
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Figure 20. Cyanide heap-leach tailings pile. View to the southwest.

equivalent to 3.8 opt. We estimate the pile’s volume to be about 6,000 cubic yards and to contain upwards of 10,000
tons depending on density.

The irregularity and steepness of the No. 1 tunnel waste rock dump, which is probably in excess of 50,000 tons,
precludes obtaining anything approaching a representative sample. Therefore in Table 3 we report only the results
from a randomly chosen 5-foot channel sample. The lead and silver content were 3.3 percent and 0.1 opt
respectively.

GENERAL INFORMATION

Names: Old Dominion

MAS/MILS sequence number: 0530650360

Access: two-wheel drive from Colville; locked gate on forest access road
Status of mining activity: none

Claim status: ten patented claims; mineral rights and surface rights have been separated; no unpatented claims at
time of publication

Current ownership: see ‘Ownership’ discussed above; contact Stevens County Assessor’s Office for current status
Surrounding land status: Hancock Natural Resources Group Inc., Coeur d’Alene, Idaho
Map information: White Mud Lake (1:24,000 scale) and Colville (1:100,000 scale) quadrangles

MINE OPERATIONS DATA

Type of mine: underground and surface open stopes
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Table 2. Mine features. — — —, no data; *, data from DGER mine file; N/A, not applicable.

Width Height/ True Elev. Decimal Decimal

Description Condition Length (ft)* (ft)*  depth (ft)* bearing (ft) latitude longitude

No. 1 adit open at entrance, 8,300 including 5 7 N6OE 2,910 485518  117.7787
caved underground lower levels

No. 2 adit caved 600 5 7 NE 3,072 485522  117.7786

No. 3 adit inaccessible 900 5 7 NE 3,200

Bridal Chamber adits open, caving 260 45 6-8 N50E 3,273  48.5530 117.7769

(stope) (stope) (stope)
mill site ruins 60 60 35 N/A 3,139 485524  117.7774
(rock wall)

inclined shaft open N/A 3 80-90 west 3,354 48,5534  117.7758

spring and well house intact N/A N/A N/A N/A 3,329 485560  117.7758

Upper Ophir adit caved 200 5 7 S80E 485547  117.7770

Lower Ophir adit open at portal, 1,900 5 7 S7T0E@ 3,217 485544  117.7782
caved underground portal

crushed pile of quartz and N/A N/A N/A N/A N/A 3,220 48.5526  117.7766

calcite (waypoint 138)

soil sample below No. 3 adit N/A N/A N/A N/A N/A  ~3,150 48.5524  117.7778

heap leach pad ORYV tracks, slumping 185 90 15 2,910 485513  117.7789

Ella shaft 40 ft diameter opening; 700 ft of original vertical 3,544 485560  117.7727
caved at 35 ft depth development depth 125 ft

Walter shaft caved at surface N/A N/A original vertical 3,667 48.5578 117.7699

depth 50 ft

iron-stained prospect, caved N/A N/A original vertical 3,812 485588  117.7664

SEY4SEY4 sec. 4 depth 25 ft

prospect pit NWYSWY4 sec. 4 N/A N/A N/A N/A N/A 3,560 485611  117.7784

iron gossan with Cu stain, N/A N/A N/A N/A N/A 3,400 48.5624  117.7805

NWYaNWY2SWY4 sec. 4

prospect pit in sec. 8 N/A N/A N/A N/A N/A 2,988  48.5492 117.7854

Commodities mined: silver, lead, zinc, copper
Geologic setting: early Paleozoic sediments intruded by Cretaceous granitic rocks

Ore minerals: argentiferous tetrahedrite, chalcopyrite, sphalerite, galena, stephanite, acanthite, pyrargyrite,
cerussite, anglesite, native silver, andorite(?), cuprite, bromargyrite, chlorargyrite, argentiferous-pyrite(?)

Non-ore minerals: quartz, calcite, siderite, limonite, manganite
Host rock: Metaline Formation dolomite, argillitic unit of the Gypsy Formation
Period of production: 1885-1896, 1902-1926, intermittent, 1937-1940, 1949-1952

Development: ~19,000 feet, as follows: No. 1 tunnel, 8,300 feet; No. 2 tunnel aka Black Drift and Drumheller
Crosscut, 600 feet; No. 3 tunnel, 900 feet; Bridal Chamber, 500 feet; lower Ophir tunnel, 1,900 feet; upper Ophir
tunnel, 200 feet; Ella shaft and related workings, 700 feet

Production: estimated $750,000 to $800,000; estimated production is 6,000 tons of direct-ship ore, including a
small tonnage from the Ella shaft, and 7,500 to 8,500 tons of milling grade ore; 4,088 tons of recorded production,
and dump reclamation from 1902-1953 yielded 323 ounces gold, 342,517 ounces silver, 4,132 pounds copper,
744,391 pounds lead, and 148,653 pounds zinc (Fulkerson and Kingston, 1958) (Note: zinc values were not
recovered until 1925)

Mill data: gravity mill
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Table 3. Soil analysis. Analyses in bold indicate levels that exceed one or more of the standards shown in Table 4. Metal
concentrations are mg/kg; <, indicates metal was not detected. The number following is the reporting limit above which results are
accurate for the particular analysis method—the metal could be present in any concentration up to that limit and not be detected;
———, no data; Analyses in bold indicate levels that exceed one or more standards shown in Table 4. *, safe concentration limits

have not been established for antimony, silver, and thallium.

No. 1 Tunnel Soil sample below No. 3 Crushed pile at Boxwork limonite

Metal Heap leach pile dump tunnel adit (Fig. 15) waypoint 138 from Ella dump
Sh* Antimony 120 14 17 160 -
As*3: Arsenic 52 9.7 14 60 -——=

Be: Beryllium 0.19 1.7 0.42 0.41 —-———

Cd: Cadmium 220 14 36 76 -

Cr: Chromium 2.2 1.4 2.2 15 -———

Cu: Copper 240 36 110 440 -

Hg: Mercury 0.84 0.022 0.44 0.60 -———

Pb: Lead 5,300 3,300 2,600 7,700 —-——

Ni: Nickel 2.1 2.1 1.8 1.7 —-——

Se: Selenium 0.39 0.28 0.24 0.27 -

Ag*: Silver 120 1.2 35 230 35

TI*: Thallium 0.22 0.20 0.12 0.28 —-——

Zn: Zinc 32,000 190 6,600 8,500 -

Table 4. Soil quality standards for unrestricted land use. WAC 173-340-900, Model Toxics Control Act, Table 749-2: Priority
contaminants of ecological concern for sites that qualify for the simplified terrestrial ecological evaluation procedure (partial data).
Concentrations are milligrams/kilogram. **, no standard.

Hg
Metals / land use Sh Ast3  Be Cd Cr Cu (inorganic) Pb Ni Se Ag TI Zn
Unrestricted land use ** 20 25 25 42 100 9 220 100 0.8 ** *x 270
Industrial or commercial use faled 20 faled 36 135 500 9 220 1850 0.8 el ** 570

PHYSICAL ATTRIBUTES

Features: see Table 2
Materials: none
Machinery: boiler
Structures: well house

Waste rock dumps, tailings impoundments, highwalls, or pit walls: more than seven waste rock dumps
(multiple); ~7,500 tons jig tailings in leach pile

Analysis of waste rock dumps and tailings: See Tables 3 and 4
Reclamation activity: natural revegetation

VEGETATION

The area is generally timberland with established Douglas fir and larch (to 24 inches in diameter) and various inland
brush and grasses.

WILDLIFE

Deer and bear inhabit the area, but were not observed. See Table 5 for bat habitat information.

Table 5. Bat habitat information.

Air temp. (°F) Air flow: Air flow: Multiple Bats or bat
Opening Aspect at portal exhaust intake interconnected openings  evidence
No. 1 adit SW 75 no no no no
No. 2 adit SW 75 no no no no
No. 3 adit Sw 75 no no no no
Bridal Chamber raise to surface NE 75 yes no yes no
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Table 6. Surface water field data.

Description Flow (gpm) Conductivity (uS/cm) pH Bed color Temp. (°F)
No. 1 tunnel adit 50-100 480 75-8.2 clear 54

Table 7. Surface water analysis. Metal concentrations are in micrograms/liter (ug/L); hardness is in milligrams/liter (mg/L); USEPA,
U.S. Environmental Protection Agency; — ——, no data; *, standards for these metals are hardness dependent; < indicates metal was
not detected—the number following is the reporting limit above which results are accurate for the particular analysis method—the
metal could be present in any concentration up to that limit and not be detected. Standards calculated for hardness values specific
to Part 1 below are shown in Appendix B. Figures in bold exceed one or more standards shown in Part 2 below.

PART 1: ANALYSIS BY USEPA METHOD 6020, INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY

Sample location Arsenic Cadmium* Copper*  lron Lead* Mercury Zinc* Hardness
No. 1 tunnel discharge, October 2000 <10 -——= <10 <100 <10 <0.2 <10 260
No. 1 tunnel discharge, September 2002 9.1 0.7 —-——— —-——— 0.7 —-——— 107 260
No. 1 tunnel discharge, June 2011 12 11 0.8 —-——— 13 <0.04 110 265

PART 2: APPLICABLE WASHINGTON STATE WATER QUALITY STANDARDS

Type of standards (applicable
Washington Administrative Code) Arsenic  Cadmium Copper Iron Lead Mercury Zinc Hardness

Surface water standards (WAC 173-201A, 190 * * none * 0.012 * 100
Standard for aquatic life in surface freshwater,
chronic level maximums at 100 mg/L

hardness)

Ground water standards (WAC 246-290, 10.0 none 1300 300 15 2.0 5000 -——=
Washington State Department of Health, (cosmetic

standards for ground water, domestic only)

consumption)

WATER QUALITY

Surface waters observed: none

Proximity to surface waters: >1 mile

Domestic use: off-road vehicles, dirt bikes, shooting

Acid mine drainage or staining: none

Water field data: see Tables 6 and 7

Surface water migration: No. 1 tunnel discharge infiltrates at toe of dump
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Appendix A. Methods and Field Equipment

Methods

We recorded observations and measurements in the field. Longitude and latitude were recorded with a global
positioning system (GPS) unit in NAD83 decimal degree format. Literature research provided data on underground
development, which was verified in the field when possible. Elevations for latitude and longitude coordinates were
taken from the ArcGIS Digital Elevation Model, 10-meter grid.

Soil samples from dumps or tailings were taken from subsurface material and double bagged in polyethylene.
Chain of custody was maintained.

Soil and water samples were analyzed for the metals listed in this report by inductively coupled plasma (ICP) in
accord with USEPA (U.S. Environmental Protection Agency) Method 6010B. Holding times for the metals of
interest were observed. Instrument calibration was performed before each analytical run and checked by standards
and blanks. Matrix spike and matrix spike duplicates were performed with each set.

Field Equipment
Field equipment used by investigators other than DGER is shown in the respective citations. DGER used the
following equipment for measurements and photos:

digital camera

Garmin handheld GPS unit, model GPSmap76CSx.

Oakton digital pH meter

Oakton digital electrical conductivity meter

Taylor model 9841 digital thermometer
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Appendix B. Water Quality Standards for
Hardness Dependent Metals

Conversion formulae are given in WAC 173-201A at http://www.ecy.wa.gov/pubs/wac173201a.pdf.
Chronic standard in micrograms/liter (ug/L)

Sample location Hardness (mg/L) Cd (ug/L) Cu (ug/L) Pb (ug/L) Zn (pg/L)
No.1 tunnel adit 260 2.1 25.7 7.0 234.8



http://www.ecy.wa.gov/pubs/wac173201a.pdf
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Appendix C. Maps and Land Status

-117.8429° -117.7348°
48.5772° 48.5772°

48.5331° L— L - = 48.5331°
~117.8429 A117.7348°

Unconsolidated Sediments

Pleistocene continental glacial, glaciolacustrine, and outburst flood deposits (glacial drift),
Fraser-age

Intrusive Igneous Rocks

Tertiary—Cretaceous and Cretaceous intrusive igneous rocks
Starvation Flat Quartz Monzonite - Narcisse Creek biotite granite
- Cambrian—Upper Proterozoic quartzite, low grade; Gypsy Quartzite

Metasedimentary and Metavolcanic Rocks (Greenschist Facies and Lower)
Jurassic—Precambrian metamorphic rocks and hornfels; Maitlen Phyllite

omm; | Ordovician marine metasedimentary and metavolcanic rocks; Ledbetter Slate
Ordovician—-Cambrian metacarbonate; Metaline Formation bedded limestone
Ordovician—-Cambrian metacarbonate; Metaline Formation bedded dolomite

Ordovician—Cambrian metacarbonate; Metaline Formation massive limestone

Cambrian metacarbonate; Maitlen Phyllite

Geologic Symbols
Contact—Identity and existence certain, location accurate
Fault, unknown offset—Identity and existence certain, location accurate

_____ Fault, unknown offset—Identity and existence certain, location concealed

Figure C1. Local geology of the Old Dominion area and outlying prospects.
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Figure C2. Aerial photo of the Old Dominion mine showing mine features.
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Figure C3a. Stevens County parcel map (aerial photo). Claim block in center of photo.
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Table C1. Patented claims data.

Claim Patent date Mineral survey Patent number
Reeves July 1894 324 24651
Ophir Boy July 1894 324 24651
Old Dominion May 1892 69 21370
Ella July 1894 325 24650
Tillie P April 1895 339 26897
Spaulding April 1895 339 26897
Buda April 1895 339 26897
Arline April 1895 339 26897
Walter April 1895 339 26897

Tres Pinos April 1895 339 26897
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Appendix D. Deep Level Development and Ore Projections

Figure D1a. Plan view of the Old Dominion mine. The plan has been broken into three parts to fit on the page. There is about a %-
inch overlap between parts.
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Small area in lower right corner of largest metallic grain

Pb-Sb mineral

Pb = approx. 41%
Sb =29.22%
Cu=10.16%

Ag =0.99%

- »
= -
Jetector E‘_A_A_A_

1 100, um

Cuprite with Pb -

Galfna . B , Cu=37.02% Sb =
Ag=0.78%, Cu=4.18%, Sh = 0.84% Pb = approx. 21%

Figure D2a. Scanning electron microscope photo of the ‘large metallic grain’, overall view.

Largest metallic grain — upper left zone

Thin white zones
are galena

Ag =10.82%
Sb=1.10%
Cu=5.61%

Dark grey areas
are mostly
cuprite

Pb = approx. 13%
Sb = 4.92%

Ag = 2.08%

Pb-Sb mineral
Pb = approx 40%, Sb = 35.62%, Cu = 4.09%, Ag = 2.12%

Figure D2b. Scanning electron microscope photo of the ‘large metallic grain’, upper left zone.
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Largest metallic grain — central zone

Mostly cuprite,
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Pb-Sb mineral with
minor Cu. Ag = 10.82

Mostly cuprite
Pb = approximately 13% Pb = approx. 40%, Sb =
Sh=4.92% Ag = 2.08% 35.62%, Cu =4.09%

Figure D2c. Scanning electron microscope photo of the ‘large metallic grain’, central zone.

Small area in lower right corner of largest metallic grain

Pb-Sb mineral

Pb = approx. 41%
Sh =29.22%
Cu=10.16%

Ag = 0.99%

10C.um

Cuprite with Pb +Sh

Galena =~ . Cu = 37.02% Sb = 12.31%
Ag = 0.78%, Cu =4.18%, Sh = 0.84% b= BEEPOX. 21% Ag = 1.02%

Figure D2d. Scanning electron microscope photo of the ‘large metallic grain’, lower right edge zone.
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Upper metallic grain

Thin white lines are Pb-Sb mineral
Ag =1.28% Cu=4.51%

Dark grey areas are mostly Cuprite
Ag=1.02%
Sb=12.31%

Pb = approx 20%

Light gray
patches are
lead sulfide and
silver
Ag=67.7%

quartz

DET: BSE Detector
2111

Figure D2e. Scanning electron microscope photo of the ‘upper metallic grain’.

SEM MAG: 600 x DET: BSE Detector
HV: 20.0 kV DATE: 09/27/12

Figure D2f. Scanning electron microscope photo of galena sample with pyrargyrite.
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Figure D3a. Pen and ink sketch of overall site, circa 1893, showing complex system of trestles and chutes culminating at the mill
(3). Also shown are Ella shaft (1), Bridal Chamber adits (2), Old Dominion wagon road (4). View to the northeast. Sketch by Edward
Lange from Graham (2010).
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Figure D3b. Photo of trestle and gravity mill circa-1895 (Graham, 2010). Wagon road to Colville (bottom center). View to the east.



42 INFORMATION CIRCULAR 115

Figure D3c. Buildings on No. 1 waste rock dump, 1958 (Graham, 2010).
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OLD DOMINION MINE LONG HCLES OLD DOVINICHN MINE LCNG HOLES (continued)
Hole 2 hh.S - 8645 pyrite Hole 32 66 - 69 few traces of palena

3 745 - 68,5 minor pyrite 33 7 - 10 traces of galena

i L7.5 = 71.5 u n 38 12 - 19.5 some galena and sphalerite

5 33.0 - 60.0 scattered pyrite 39 3 -~ 10,5 1little galena

3 5.0 - 68,0 pyrite Lo 10 - 19 little galena

7 4.5 - 71l.5 pyrite L2 40 - 62 traces of galena and sphalerite
g L.5 - 70.5 scabtered pyrite Ll L4 - 7 and 10 - 13 traces of galena

9 41.0 - 101.0 " " L7 61 - 82 galena looks good
10 2.0 = 11,0 Faint pyrite and galena Lg 55 = 82 +traces of galena and some mill ore

11.0 - 86,0 Scattered pyrite
; 50 41 - Ll traces of galenma
1t 27.0 - 33.0 1ittle pyrite
51 59 - 68 good galena and one spack of native silver
12 5.5 - 89,5 pyrite
52 88 -~ 92 traces of galena
13 1h.5 - 101.5 pyrite

86,5 = 89,5 traces of galena 53 26 - 29 galena
1k 845 - 59.5 very little pyrite gk 80 - 83 traces of galena
59.5 - 69,5 galena and sphalerite
69.5 - 82,0 heavy pyrite 55 L7 -5 " oo
15 20,5 - 50.5 1little pyrite 57 ll-hy v nooow
56,5 Ella fault - traces of galena
58 39 = L2 " n "
16 5.0 - 83.0 pyrite
68.0 - 71.0 some galena 40 79 - 83 " u n
17 5.0 - 67.5 pyrite 61 k-1 " " n
L)h.0 - 67.5 galena and sphalerite
6l 2-11 galena
18 4.0 - 52,0 pyrite
25.0 - 46.0 Dblack ore 65 8 -9 traces of galena
19 15.0 = 40,5 traces of ore; one 3 foob stresk of galenma 66 1=15 o %
20 18.0 = 48.0 traces of good orej 31.0 - 5.0 galena 73 some pyrite
21 69.0 - 84,0 traces to major amounts of galena 2 lots of pyrite
22 7.0 - 22,0 traces of pyrite 73 very little pyrite
25 51.0 - 90,0 galena ore from 69.0 to 81,0

Figure D4. Percussion drill logs, circa 1925.
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QLD DOMINION MINE TONG HOLES (continued)

Hole 7L . very little pyrite
75 major pyrite
76 . g
TG minor pyrite
‘ 78 sparse pyrite
79 much pyrite, galena, and sphalerite
80 much pyrite and galena; some sphalerite

81 31 - L6 some pyrite; much galena
82 minor pyrite

83 " n

8h 15 - 30 much pyrite; traces of galena and sphalerite

85 much pyrite and galena
86 much pyrite; minor galena

87 20& 70 minor pyrite and galena

88 g - 10 sparse pyritej minor galena
89 minor pyrite

90 " ”

91 " it

92 sparse pyrite

93 L M

9, 15 - 75 minor pyrite; traces of galena

9% 62 = 75 traces of galena
97 30 - 80 n " n
99 334 - 13 u n n

107 51 - 63 minor moly

108 57 - 59 major moly

Figure D4. Percussion drill logs, circa 1925 (continued).

QLD DOMINION IINE LONG HOLES (continued)

Hole 110

123
124
130
135
137
138
139

2
143
6
7
9
152
153
1sh
155
157
158
167

170

3-15
10 - 30
11 - b5
6 - 63
19 - 3¢
60 - 72
63 - 163
36 - 62
2-11
1l - 28
L - 30
2 - 32
3 - 65
11 - k2
1~ L6
2 - U6
1-1k
31 - 35l
L - 52
2y - 27
2 .18
2 .52
50 - 72
57 - 123
32 - 50

,traces of galena

minor galena

minor galena

traces of galena

minor galena and sphalerite

traces of galena

minor galena and silver

ore
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