




















































































































































































































Appendix A

1942 Flow Sheet:

OO NB O W

. 1,200-ton ore bin

Pan conveyor, 24"

. Bymons short-head cone crusher

No. 88 Marcy grate balt mill

. Dorr quadruplex classifier 12’28

Mo. 64 Stearns-Roger balt mill
Bucket slevator 3522
Trash troramel, 9-mesh, 2-12'x6"

. Belt elevator 247

. Three No. B Wiifley tables

. 20-cell No. 21 M.8. flotation

. 20-cell No. 21 M.B. flctation

. Liberty Bell type sampler
Hydrosest pumnp, “B” frame size
Willey-pump24- - -
. Wilfley pump, 27

. Wilfley pump, 2"

. Wilfley pump, 2"

. Dorr thickener, 35x1¢°

. Stearns-Roger ball mill, 418

. Esperanza-type classifier, %1€
. Wilfley pump, 3

. Wilfiey pump, 3"

. 8-cell No. 18 Denver flotation

. Denver conditioner, 3-1/2'x5’

Wilfley pump, 2"

. B-cell No. 18 Denver fictation
. Liberty Bell type sampler

. Denver 1" concentraie pump
. Dorr thickener, 3510

. Setlling box, Ixg'x2’

. Dorr fitter 2-1/2°x6"

. Dorr filter 510"

. Table concenirate bin

. Zn concentrate bin

. Pb-Cu concentrate bin
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grate ball mill (4) where the ore
was ground further with steel balls
in the revolving center cavity. The
Marcy ball mill was a wet-crushing
mill with water being introduced to
the crushed ore at this juncture,®
At this stage, the product was a
thin ore mud.”

The mud then traveled through a
distributor (5), which is another
“screening” process; trommel (8);
another screen; and to three
Wilfley tables (10). The Wilfey
tables, activated by electricity,
vibrated the muddy water
introduced at the upper side of the
table (feedside), separating coarser
material as it flowed across the
grooved table. The heavier,
higher-grade concentrate (Jlead
and gold) settled along the
grooves at the bottom of the table
(concentrate side). From the
concentrate side of the Willfley

- table, the heavy concentrates rode
off the table edge into two settling
or dewatering devices (19}, such as
a Dorr thickener., The thickeners
{19) and settling tanks (31)
removed the water from the mud.
The thickener was a conical,
settling tank with slow moving
rakes. The coaser material settled
into the bottom of the cone, The
rake moved through the material
causing lighter minerals to rise and
wash off into a launder (filter) that
carried the concentrate to a
settling tank where a final drying
process tock place. The water was
then filtered and returned for mill
use. From the settling tank, the
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dry concentrate was scraped off
and moved into a bin (34), to await
transport.

The oversize of the gravel material
then traveled by elevatorto a 12-
foot x 26-foot Dorr Classifier (5),
where it was again washed and
separated. The oversize was
returned to the ball mill for further
grinding, reprocessing, and
screening (4, 6, 5, 8). The
overflow continued on its way to
the 40-cell bulk flotation circuit (11
and 12).

In the flotation unit, the flow of
mud went through three types of
cells: cleaners, roughers, and
scavengers. The cleaner cells had
a mild concentration of reagents
and short flotation time. The
scavenger cells had a higher
concentration of reagents and a
longer flotation time, The water
bath in the minerals-separation
circuit was treated with an alkaline
reagent. Individual reagents
attracted particular minerals to the
foam (froth} atop the water in the
cells. Depending on the metals
that were to be the end result of
the process, different reagents
were introduced to the process.

Entering through the feed inlet,
each cell had an agitator and low-
pressure blower that introduced a
flow of air bubbles in the agitating
corpartment. The agitator blades
stirred up the mix causing the froth
to overflow and coarse sand to
drop to the bottom. The coarse
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sand either returned through the
grinding process or passed out as
a tailing discharge. The
concenirate, buoyant on the froth,
was drawn off the top of the water
in the froth-separating
compartment.

The copper-lead concentrate from
the first minerals separation
flotation machine traveled {0 a
Dorr thickener tank 35 feet in
diameter (19). In the Dorr
thickener, the concentrate was

"de-watered” (the water returned to

the mill) and sent on for crushing
(20Y, classifying (21), and flotation
(24). In the Dorr thickener, a
thickener was added to the tailing
to cause overflow of water for
recycling. The concentrate
traveled into a 5-foot x 10-foot
Dorr filter (33). The filter was a
drum that revolved, forcing the
water out and the mineral to attach
to its sides. The minerals were
then scraped from the sides of the
drum and moved to an 18-foot x
18-foot x 12-foot concrete
concentration bin (36) to await
transport to a smelter. (The Dorr
filter was later replaced with a disc
filter or "canvas wheel" that took
up less space and processed a
dryer concentrate.)

Alter passing through the Denver-
built, minerals separation machine
(24), the tailings were then zinc
reactivated to pass through the
Denver conditioner and Liberty
Bell fype sampler and flotation
cells (25, 26, 27, 28) where the
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product was separated into a zinc
concentrate or a reject product of
waste. After the zinc concentrate
was separated, it was pumped (29)
to a 2-1/2 foot x 10-foot Dorr filter
(32) to be separated from the
water. The dry concentrate was
moved into concentration bin (35)
to await transport to a smelter.
The 1942 process changed over
time with circuits added for
processing a total of five
concentrates, but it used basically
the same technology and

- machines aslisted on this flow -

sheet.

Basically, the flotation process
cycled and recycled a muddy flow
through grinders, sorters,
separators, and dryers before
ending up in concentrate bins
awaiting shipments.

An inventory of the buildings in
1926 listed the mill, tram terminal
with aerial tramway, sampling
plant, office and assay building,
electrical transformer, and two
stave water storage tanks.? In
1937, a 6-foot x 5-foot ball mill
was added, making a total of two
ball mills. The plant processing
capacity was then 700 tons.? In
the 1960s, as the mill began to
purchase more ore, the owners
enlarged the main mill and added
a zing circuit for processing three
concentrates, lead, zine, and
copper.®

In 1961, Standard Metals
Corporation, which then owned



the mill complex, removed the
mill's original sampling plant and
replaced it with a new crushing
plant. The crushing plant is
attached to the mill building, and
ties into the 250-foot conveyor
system. The plant has a
rectangular floor plan,
approximately 40 feet x 60 feet,
and a gabled corrugated-metal
roof. Also at that time, the
Standard cone crusher that had
been at the mine was moved to the
crushing plant. The short-head
cone crusher that had been in the
bali mill portion of the mill was
also moved to the new crushing
plant.

Despite these changes, the flow
chart of the ore was only aliered in
the fact that the ore was now
rermnoved from the pocket ore bins,
crushed in the plant, and then
transported up the 250-foot
conveyor to the mill. The rest of
the process remained the same.

As technology advanced, Standard
Metals Corporation continued to
upgrade the operation. In 1975, a
steel rod mill, which could grind a
finer product, was added to the
southwest corner of the mill. The
steel rod mill, which was
approximately 92-1/2 feet x 50 feet
with a corrugated-metal shed roof,
was added to the uppermost level
of the mill in the southwest comer
{where the two ball mills processed
the ore). With the addition of the
steel rod mill, the ore that had
been previously grushed to
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approximately % inch was
processed further, resulting in a
fine grind about 1/8 to 1/10inch in
size.® It was also during this time
that one of the mill's stave water
tanks was torn down.

At the end of the milling process,
the final tailings were pumped to
tailings piles or slurried into the
Animas River. In 1934, after
researching methods that were
believed to be environmentally
sound, mill superintendent Charles
A. Chase decided to use an
innovative tailings pond method
perfected and utilized by J.T.
Shimrnin in Butte, Montana.
Altering this method to fit the
Shenandoah-Dives Mill's specific
needs and terrain, the
Shenandoah-Dives Company
began depositing its surplus into
tailings ponds south of the mill. A
chute or tailings flume delivered
the pumped tailings to the pond
grea. At the time, the utilization of
tailings ponds was atypical for the
mining industry as a whole.
(ienerally, environmental concerns
were not at the forefront of the
industry's interests; profitable veins
of ore were of greater concern. As
a result, the Shenandoah-Dives
Mill was one of a limited number of
mining enterprises that employed
environmental, as well as cost-
efficient, methods in their day-to-
day activities.*

A V-shaped box delivered the
tailings to the pond area. The box
was made of two 2-inch planks;
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one was 12 inches wide, the other
was 10 inches wide. The box was

supported by a 20-foot-high trestle

that was set on gradient to initiate
flow of the tailings. Upon arrival at
the pond, the tailings were
distributed by a grooved 20-foot-
long board to form a "wall of sand”
in the shape of pond. The
technician would move the board
periodically to retain a level top to
the pond. [n order to draw off
water without stirring up the
sediment, a wooden box was laid
ira-trench up-the-hillside-priorto
depositing the tailings. The top of
the box had a series of holes 1-1/2
inch in diameter. As the water
level rose, the lower hole was
corked off to elevate the water
level. As each subsequent hole
was reached, a cork was placed in
the hole. Once an established
level of water was attained, the
water was drained off through
pipes into a decantation pond
located on a lower plane than the
tailings ponds. In practice, only a
small amount of water was actually
decanted or lost through
evaporation. The hillside absorbed
the greater volume.* As one pond
filled to capacity, the flume was
lengthened and ancther pond was
begun. At the Shenandoah-Dives
Mill, the ponds filled a triangular
shape, following the mill's property
lines. Four ponds are located
within the triangle. The two oldest
ponds, #1 and #2, are from the
1930s-50s; while #3 and #4
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ponds were created in the 1970s-
90s.
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CASE STUDY:

History of the S8henandoah-Dives
Mining Company

Between 1882-1918, the San Juan
Triangle district in the Silverton
area of southwest Colorado
produced more than $65 million in
the precious metals gold and
silver. After World War 1, mining in
the Rocky Mountain West suffered
a severe decline. However, for
investors with money and
foresight, it was the perfect time to
invest in mining ventures. Inthe
summer of 1925, a group of
capitalists from Kansas City,
Missouri - later known as the
Shenandoah-Dives Syndicate --
contracted mining engineer
Charles A. Chase of Denver to
travel to the San Juan mountains
of southwestern Colorado to locate
and purchase a gold mine for their
investors.! Chase had first gone to
the San Juan Mountains in 1899 at
the invitation of Arthur Winslow,
owner and manager of the Liberty
Bell Mine in Telluride, Colorado.
Working himself up from company
surveyor and assayer, Chase
eventually became general
manager of the Liberty Bell Gold
Mine. Chase spent 25 years with
the Liberty Bell Mine until it was
mined out in the 1920s.7

In August 1925, Chase traveled to
Silverton to initiate preliminary
exploration and development work

in the area, beginning with an
assessment of ore samples for
gold and silver from the Old
Hundred Gold Mine, which was
located in a well-defined vein that
ran through King Solomon
Mountain. While collecting
samples, Chase also assessed the
rich veins of the Shenandoah-
Dives and North Star mines.
Chase's subsequent proposal to
the Kansas City investors was to
purchase and consolidate the
Shenandoah-Dives, North Star,
Terrible, and Mayflower mines into
one large mine twice the size of the
old Liberty Bell.*

Upon Chase's recommendation,
the Kansas City group raised
capital to purchase 31 patented
claims and 12 unpatented claims
covering 316 acres. In June 1929,
under the laws of the State of
Colorado, the syndicate
incorporated as the Shenandoah-
Dives Mining Company; James W.
Oldham was the company
president. The company's general
offices were located in Kansas City,
with mine operations near
Silverton. The company was
authorized to issue 3,500,000
shares of common stock at $1 par
value.t In 1925-1927, the
company began developing their
Colorado holdings. Chase served
as general manager of the
Shenandoah-Dives mining
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operation. Prior to incorporation
and in the development of the
mine holdings, 27 men were
employed as machine runners,
trammers, cagers, and topmen; an
engineer oversaw their work. They
were assisted in non-mining
enterprises by blacksmiths,
carpenters, cooks, firemen and
related helpers. Early production
garnered $400,000. By July 1928,
the nascent company also profited
from the use of the lowa Tiger Mil,
a rented mill located in Arrastra

- Guleh.?

In 1928, Chase presenied the
syndicate with a prospectus
outlining proposals for a tunnel,
tram, and mill. The prospectus
was accepted and funds
transferred to Shenandoah-Dives
Company and Charles Chase for
construction to begin in June
1929. Arthur J. Weinig was hired
as the designer of the metallurgical
portion of the mining process.
The Denver-based company of
Stearns-Roger Engineering
designed the structure that was to
become the Shenandoah-Dives
{(Mayflower) Mill. Chase was in
charge of the site and general
layout.®

In addition to the mill complex, the
Shenandoah-Dives Company
developed the mine site, which
was located on King Solomon
Mountain. Here, the company
built a boarding house for single
miners, as well as those workers
who did not live in Silverton.
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- (Company pelicy required single

men to live in the boardinghouse.)
The four-story boarding house
contained storage rooms, heating
plant, dining room, first-aid room,
bakery and kitchen, offices,
recreation room, commissary, staff
quarters, and sleeping quarters. In
addition to the boarding house,
the above-ground buildings at the
Mayflower Mine included a
tramway terminal building, and a
secondary tramway terminal to the
boardinghouse. All the other

_ facilities were buiit underground,

due to the substantial snowfall and
avalanches in the San Juan
Mountains. These underground
facilities included a crushing plant,
compressed air plant, blacksmith
shop, and foremen's office. The
mine and the boarding house were
connected via a short underground
passage that allowed the men to
work despite weather conditions.”

Transportation between the mine
and the mill was by aerial framway.
Since 1870, mining operations in
the Silverton area had relied on
mules and aerial framways for
transportation, due to the high-
altitude location of the mines and
the treacherous mountain trails.
The Shenandoah-Dives Company
hired Fred C. Carstarphen, a well-
known engineer in the region, to
design the aerial tramway between
the company's mine and the mill.
Recognizing that snowfalls and
avalanches often wiped out
wooden tramways in the area,
Carstarphen designed the



Shenandoah-Dives tramway with
riveted steel towers. ‘In addition,
the Shenandoah-Dives' tramway's
towers were larger than average.
The Shenandoah-Dives aerial
tramway was 9,526 feet long
between the loading terminal and
the discharge terminal, with a drop
in elevation of approximately 1,400
feet. In 1930, this was believed to
be the longest continuous aerial
tramnway in operation.® The
tramway towers were built by the
Pittsburgh Engineering Company,
under the direction of Algot F.
Andrean. Following construction,
Andrean continued to work for the
company as superintendent of the
12-man crew that maintained and
operated the tramway. {In 1957,
the Shenandoah-Dives discharge
terminal tram building and aerial
tramway were used as a movie set
for Universal Studio's motion
picture, Night Passage, with
Jirmmy Stewart. This is the only
color-and-sound film of the
tramway operating.)’

Due to the unique design of the
system's three double-cable
anchorages, the aerial tramway
could withstand most avalanches.
However, in 1838, an avalanche
destroyed Towers 1 through 5. In
an effort to prevent further
avalanche damage, the company
built an avalanche deflection
structure above Towers land 2 in
the summer of 1938. The
deflector was designed by Charles
Chase, and built by lialian
immigrant Carlo Poloine. Poloine
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had come to Silverton from the
Chicago area, where he had
worked as a master stone mason
on sewer and subway projects.
Poloine was working as a
timberman in the mine when
Chase learned of his stone
masonry skills and hired him to
build the deflector.’®

The avalanche deflector was built
between May and September
1938. Algot F. Andrean, tramway
supervisor, employed Tony Bazz,
Eddie Valentine, Sam Mannick,
and Joe Todeschi to assist Poloine
in the construction of the
avalanche deflector.’’ Poloine was
paid $6.00 a day for an eight-hour
day; while the others were paid
$4.00 a day. ‘Each morning, the
men rode the tram up to the mine
area where they met Poloine, who
lived at the boarding house. Each
man carried a bag of sand or
cement up the hill about 150-200
feet to the site of the breaker. The
men fashioned a wooden trail to
the site to make hauling easier on
the steep terrain. Water was
carried up to the site to mix
mortar, and for the men to drink.
A mortar box was built at the site,
and the deflector was constructed
of rocks gathered from the
mountainside.” When the
deflector was completed, Chase
declared it "a work of art.”
Afterwards, Poloine returned to
being a timberman in the mine.”
The deflector worked well to
protect the upper terminal towers
but did not save three lower towers
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from a devastating snowslide in
1963. Despite the loss of 1,500
feet of cable and towers, the
double-cable anchorage system
saved the rest of the aerial
tramway from destruction.

During the depression of the
1930s, many small, base-metals
mining companies of the Rocky
Mountains were not able to keep
their operations afloat. However,
the foresight of Charles A. Chase --
and the cooperative efforts of the
town of Silverton and the
Shenandoah-Dives Company --
enabled the mining and milling
operations to survive the
depression years.” During the
1930s, the Shenandoah-Dives
Company's base metals (copper,
lead, zinc) helped meet the needs
of U.S. manufacturing companies,
during a period when other regions
suffered serious decline due to
mine and mill foreclosures. While
precious metals had been the
reason for opening the
Shenandoah-Dives mine and mill,
base metals soon became the
economic base of the company.
By 1930, Shenandoah-Dives had
invested $1,250,000 in the
Silverton operations.”” From
1930-32, the mill processed
461,826 tons of ore. At the time,
Shenandoah-Dives was the largest,
single, industrial payroll in the

. "Four Corners" area comprised of
portions of Colorado, Utah, New
Mexico, and Arizona.”” By 1932
Chase also gained the company's
workers cooperation in a

76

termporary pay reduction, in an
effort to keep the mine open.
Chase also was able to encourage
businesses in the town to lower
prices and accept credit from the
miners to meet their basic needs;
in turn, the miners' business kept
the shops open. With the
abandonment of the gold standard
in 1933, the Silver Purchase Act of
1934, and the rise in gold prices
from $20.67 to $35 per ounce, the
mining regions of the West
experienced a moderate boom

_period that ended the mining =~

industry's depression. Miners'
wages were returned to normal
within two years and debts were
settled.™

In 1938, 262 men worked for the
Shenandoah-Dives Company in
Silverton. By 1939, the wages of
the employees of the Shenandoah-
Dives operation were within the
average of the industry. Miners,
timbermen, trammers and loaders,
trackmen, and motormen were
paid $4.95 daily. The miners of
Silverton formed the Silverton
Miners Union, Local #26 of the
Western Federation of Mine, Mill
and Smelter Workers, in 1894,
The peak years of membership in
Local #26 were from its inception
in 1894 into the late 1920s, but
unionization rerained strong in
the 1930s and 1940s in Silverton,®
Unionization also had improved
the miners’ working conditions,
including hours and wages.
Congressional passage of the
Hours-Wages Law in 1938 added




strength to the union’s battle for
better working conditions.
However, in August 1939,
members of the Silverton Miner's
Unicn, Local #26 becamne
outraged when the Shenandoah-
Dives Company lowered the wage
base rate to counter the effects of
the Hours-Wages Law enacted by
Congress and required an eight-
hour work day, overturning earlier
agreemments between union and
company officials for a "portal to
portal” workday of six hours.? The
miners reacted by going on strike
mid-July 1939,

After several months of
negotiations between Chase, the
Shenandoah-Dives Company,
union negotiator A. 8. Embree,
and local union officers, union
members decided to take matters
into their own hands. The
depression had closed many
mining operations and the miners
were anxious to resume operations
before the Company closed
Shenandoah-Dives. Members of
the Local #26 disbanded their
local to create a new local,
representing their current
concerns, under the San Juan
Federation of Mines, Mills, &
Smelter Workers. Assets of the
disbanded Local #26 were turned
over to the new union, and a new
negotiations committee was
formed to address workers'
concerns with Charles Chase in
order to resume work 7 September
1938.%2 As a result of the strike
and following negotiations, Chase
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implemented the contract mining
system whereby workers who were
more productive earned more,
This, in turn, lowered company
costs. Hoistmen and
freighthandlers earned a daily
wage of $4.40 and bucketmen
earned $4.70, seven days a week;
waiters received $80 per month,
while cooks earned $165 per
month.® Although Chase
attempted to meet most of the
needs of his employees, pressures
from the Shenandoah-Dives
Company's board of directors for a
return on investment often forced
him into an awkward and
uncomfortable position of
balancing the needs of the absent
owners and the local workers.

Charles Chase's cost-efficient
management also helped the
Shenandoah-Dives operations
remain viable. Chase gambled
that the company's production of
base metals, such as lead and
zinc, would carry the cost of the
operations, with additional profit
from gold and silver. To insure the
success of the Shenandoah-Dives
operation, Chase built and ran the
Silverton complex with the newest,
most efficient mining and milling
processes available, The
Mayflower Mill was designed for the
fullest recovery of metals, using
alcohol reagents to separate three
products from the ore. Upgrades
in the mill in later years enabled
the mill to separate five products.®
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The Shenandoah-Dives Mill
operation also reflected the
increased environmental concerns
of the mining and milling industry
in the early 20th century, Since its
territorial days, Colorado had laws
outlawing strearm poliution.
Subsequent environmental laws
were enacted, but were often
ignored by mining companies.

At the turn of the century, mining
activities focused on recovering
minerals from rock within which
they were embedded in the
quickest and-most cost-efficient-
manner possible. Since it was
generally accepted by society that
mining contributed to the
industrialization, modernization,
and progress of the United States,
the deleterious effects of mining
on the surrounding environment or
community often were not
considered. However, this
situation changed somewhat in
1884, when California's Yuba and
Feather Valley farmers successfully
sought retribution from hydraulic
miners for environmental damage,
This case set a precedent for
further lawsuits by the agricultural
community against the mining
cormmunity. The California case
also prompted the mining
community to devise innovative
mining processes conducive with
the environment. While prior
mining practices denuded timber
growth, polluted water sources
with tailings, and poured noxious
gases into the air, Chase and a
small number of other mine
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operators sought to install cleaner,
more environmentally safe
methods to help protect the
locales in which they worked and
lived.®

The Shenandoah-Dives operation
was the first in the region to utilize
tailings ponds. At the time,
common practice was to sturry the
tailings into available waterways,
despite the dangers to the water
supply and fish populations.
Chase contacted J. T. Shimmin,
who had devised a method of
creating "ponds” of tailings at mills
in Buite, Montana. After altering
Shimmin's design to fit the
triangular shape available at the
Shenandoah-Dives Mill, and
considering the soil content of the
substructure, Chase had the mill's
tailings deposited on the south
side of the mill. As the pond was
created, water was decanted off
the surface, filtered and returned
to the mill. A major part of the
water evaporated or percolated
through the tailings and into the
substructure. The location of the
ponds did not allow run off or
percolation into the Animas River,
which was east of the mill. After a
trial period, with a few mishaps
due to freeze and thaw, the tailing
ponds of the Shenandoah-Dives
Mill took shape in 1935, As one
pond was filled to prescribed
capacity, another pond was begun,
ultimately resulting in four taillings
ponds at the site.®



World War 1l ushered in a period of
artificially inflated prices for
essential resources, reviving the
mining industry and the
Shenandoah-Dives operations. As
economic activity focused upon
military preparedness, mining and
milling operations were classified
as either essential or non-essential.
In 1942, the federal government
suspended all non-essential mining
activities for mines that counted
more than 30% of their dollar value
in gold and silver. The
Shenandoah-Dives Mine and Mill's
gold and silver production was a
by-product from their base-metal
ore production and was
approximately the 30% legislative
cap.” After a letter-writing
campaign by Chase, the national
publication, Mining World, and
Colorado State legislators, the War
Department granted the
Shenandoah-Dives Mill permission
to continue operations because its
base metal (copper, lead, and zinc)
production was deemed essential
to national security. The
Shenandoah-Dives 700-ton
selective-flotation plant was one of
the first plants to resume activity in
the mining and milling community
within the United States.”

By the early 1950s, however, the
{United States' metals prices were
declining, due to the availability of
cheaper foreign metals. During
President Harry S Truman's
adrministration, the Shenandoah-
Dives Company received a
government grant for the
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exploration of new veins, but lower
grade ores and rising labor costs
made any venture unprofitable for
the company. Foreign metals
flooded the United States market
when the Paley Commission,
appointed by President Dwight D.
Eisenhower, encouraged the
United States to purchase foreign
metals to abate communist activity
in smaller countries. As a result,
metal prices collapsed, as well as
the future of the Shenandoah-
Dives operations in Silverton. As
company officials debated the
closure of the Shenandoah-Dives
Mill, Charles A. Chase continued to
fight for its survival. Chase
organized a letter campaign to the
Shenandoah-Dives Company's
board of directors, Colorado
congressmen, and banks, In
letters touting the productivity of
the plant and relating the artificial
market of late, Chase sought
money for exploration to keep the
operation alive. But new investors
and stockholders did not have the
same emotional ties to the
operation as Chase, and wanted
quick profits.

In 1953, after 25 years of mining
and milling in Silverton, the
Shenandoah-Dives Company shut
down its operations, During the
previous 24 years, the mill had
processed four million tons of
Shenandoah-Dives ore, and
186,000 tons of custom ore from
surrounding smaller enterprises,
shipping the milled products to
various smelters. In total, the
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Shenandoah-Dives Mill had
processed 11% of all the gold,
silver, copper, lead, and zinc in
Colorado. At the time, the assayed
value of the Shenandoah-Dives Mill
production was $32 million. With
the company's demise, hundreds
of smaller enterprises were forced
out of business.® A caretaker was
retained for the mill property.
Chase was fired as general
manager and moved to Denver,
Colorado, where he died on
August 31, 1955,

Between 1953-1957, the mill
operated only intermittently, as the
Shenandoah-Dives Company
underwent a series of ownership
changes. Although the mill closed
in 1953, the Shenandoah-Dives
Company continued limited ore
exploration in Silver Lake lease
under the Defense Minerals
Exploration Act (DMEA) grant.
When no new ore was found under
the DMEA grant, the Shenandoah-
Dives Company sought to sell the
mine and mill. In 1957, the
Shenandoah-Dives Company
merged with Marcy Exportation
Corporation, a uranium mining
company in Durango, Colorado
and the mill reopened. The
merger created the Marcy-
Shenandoah Corporation. Two
years later, Marcy-Shenandoah
Corporation sold its interests to
Standard Uraniurm Corporation of
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Moab, Utah, In 1960, Standard
Uraniurm Corporation changed its
name to Standard Metals
Corporation. The same year,
Shenandoah-Dives Mine closed.
The mil continued and processed
ore from area mines. At the mill's
peak, it employed ten men. In
1985, Standard Metals sold its
Shenandoah-Dives holdings to the
Sunnyside Gold Corporation, a
subsidiary of the Echo Bay Mining
Company of Edmonton, Canada.
Sunnyside and associated
companies participated in two joint
ventures utilizing the mine and
mill. By 1990, however, Sunnyside
Gold was the sole owner again. In
1992, Sunnyside Gold announced
permanent closure of the mine
and mill, due to declining zinc
prices and lack of gold reserves.
By 1996, surface reclamation of
the tailing ponds and mine site was
substantially completed.*
Following final closure, the
population of Silverton declined by
nearly one half of the remaining
residents, as miners and their
families migrated to other mining

" regions. As aresult, San Juan

County's tax base was reduced by
one-third. Today, similar to other
former mining towns in the Rocky
Mountain West, the economy of
Silverton has switched almost
entirely tc one based on
government activities and
tourism,®
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Appendix C

A S8ampling of Flotation Mills in the United States

As | began to search for flotation mills in 1897, | accumulated a list of mills
that were either extant, deteriorating, ruins, or removed. Most of the flotation
mills that [ heard or read about during the research stage are listed below.
As the list began to grow and time constraints were applied, the objective of
the report was tightened to include only the location of extant 20™century
flotation mills. Therefore, this list must be looked upon as only a partial
listing of {1.S. flotation mills. Many mining districts have ruins of mills, but it
is not always possible to determine if they were flotation mills, rather than
stamp, cyanide, or combination mills. To the best of my knowledge, the
following sites contained flotation mills. In the event of mistakes, [ bear

responsibility.

Independence Mill
Jureau District
Cliff Mine and Mil!
Port Wells
Ellarnar

New Cornelia Plant
Shattuck-Denn Mill
Hillside Mine & Mill
Bagdad Mine & Mill
Globe Miami Mill
Clifton-Morenci Piant
Miamni Concentrator
Old Dominion

{United Verde Milt
Detroit Copper

Phelps Dodge Corp, Mill
Rennecott Corp. Plant
Crown King Mine & Mill
Flotation Mill

Magrna Mill

Bodie Milt ‘
Shattuck Denn Mining
Globe-Miami Mill
Clifton-Morenci Mill
Engels Copper

Clirnax Ml

Solomon Mill

Cresde Mill

Economic Extraction Mill
Carltor: Mili

near Anchorage, AK

near Jureay, AK

Prince William Sound, AK
Prince Willlarm Sound, AK
Prince William Sound, AK

Ao, AL

Bishee District, AZ

Eureka District, Yavapal County, AZ
Eureka District, Yavapsi County, AZ
Gila Courty, AZ

Greenlee County, AZ

Globe, AZ

Globe, AZ

Jerome District, Yavapal County, AZ
Morenci, AZ

Morenci, AZ

Pinal County, AZ

Pine Grove-Tiger District, AZ
Poland, AZ

Superior, AL

Bodie State Park, CTA
Bishee, CA

Gila County, CA
Greerdes, CA
Taylorsville, CA

Clirrax, CO
Creede, CO
Creede, OO
Cripple Creek, CO
Cripple Creek, CO
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Sunnyside Mill

Argo Mill

Mary Murphy Mine & Mill
Montezuma Mill

Idarado Mill
Independence Mill
{olden Cycle Mill
Portland Mill

Eureka Mill

Graham-Snyder Mining & Mill

North Star Mill

Bunker Hilt and Sullivan Concentrator
Sunshine Mili

Marning Mill

Calumet & Hecla Consolidated Miil

" B Joseph Lead Mill o
Belective Flotation Mill at Mill Pond
Herculaneum Mill

Anaconda Concentrator
Anaconda Concentrator
Barmack Mill

Comet Town Site
Kennecott Mill

Tirmber Butie Mill
Helena Mill

Royal Basin Mine & Mill
Slowey Mill

Mancy Lee Mill

General Custer Mill

Heed Gold Mill

Socorro Mill
Santa Rita Copper Mill
Yenadium Mill

Combined Metals Mill

Florence Mine & Mill

Conselidated Nevada & Jtah Corp Mill
Comstock Mill

Belmont Mine & Mill

Carlontrend/ Carlon Trend Mill

Homestake Mill
Burra Burra Mine & pMill
Utah-Apex Mining

Magna & Arthur Plants
Midvale Plant
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Bureka, CO

Idahe Springs, CO
Iron City, CO
Montezuma, CO
Telluride, CO
Victor, CO

Victor, TG

Victor, CO

o

Galena, [L
Hailey, I
Kellog, I
Kellog, ID
Muilen, 1D

Houghton, Ml

- Bonne Terre; MG -

Grandin, MO
HMerculaneum, MO

Anaconda, MT
Anaconda, MT
Bannack, MT
Basin, MT
Buite, MT
Bastte, MT
Helena, MT
Maxville, MT
Mineral County, MT
Superior, MT
MT

NG

Maogolion, NM
MM
MM

Castieton, NV
Cioldfield, MY
Piorhe, NV
near Reno, NY
Tenopah, MY
NV

sDh
Ducktown District, TN
Bingham, UT

Garfield, UT
Midvale, UT



Utah Leasing Plant

Silver King Coalition Mine & Mill
Utah Consolidated Mill

Chief Consolidated Mill

Tintic Standard Reduction Mill
Tooele Mill

Knob Hill Mill
Mill

National Roaster Plant
Rule Mining Co. Mill
New Jersey Zine Plant
Vinegar Hill Plant
Eagle Picher Plant
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Newhouse, UT
Park City, UT
Park City, UT
Tintic Distriet, UT
Tintic District, UT
Tooele, UT

Knob Hill, WA
Metalline, WA

Cuba City, W1
Lafayette County, W1
Platteville, W1
Shullsburg, WI
Shullsburg, W1
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