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ABSTRACT 

The production of base and precious metals typically re­

quires the milling, or concentration, of ore's. Approximately 

100 such mills of various sizes have operated in utah. Signifi­

cant mill tailings remain at perhaps a third of these sites. The 

largest are located in Salt Lake, Tooele, Utah, Summit, Wasatch 

and Beaver counties. Some Utah tailings have been considered 

resources for exploitation -- or sources of environmental con-

cern. 

The grinding and chemical processes that yielded utah tail­

ings varied greatly. Mills ranged in size from small, some-
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times experimental plants that proliferated along canyons ides 

in old districts to the huge, recently-modernized Kennecott 

complex that has served the Bingham district since 1908. 

Processes included gravity concentration (mainly prior to 1920), 

amalgamation (used largely before 1890) roast-leach processes, 

cyanide leaching and flotation. The last has been the most 

important process in utah. It was used on a large scale at 

relatively few sites. Cyanide leaching and flotation remain 

important to utah's economy. Each yields different tailings, due 

to differences in fineness of grind and aqueous chemistry. A few 

mills involved substantial investment in novel processes, some of 

which had no identifiable relationship to accepted facts of 

chemistry and physics. 
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INTRODUCTION 

Nonferrous Metals Milling plants in Utah 

By 

Laurence P. James 

Utah's economy grew rapidly after settlement from small 

-scale farming to a substantial industrial and financial empire. 

Major metallic resources developed near Salt Lake City were a 

significant cause of this growth. Deposits of copper, silver, 

lead, gold, zinc and other metals were discovered and opened 

during the 1860s. A few districts and deposits proved to be 

unusually rich or large. Capital to develop them came first from 

overseas, then from American financial centers. utah became a 

major producer of nonferrous metals. Milling of ores eventually 

became an essential step in production of metals in utah. 

Some definitions are in order. Milling, or concentration, 

of ores uses physical or chemical processes to yield a product 

rich in the desired metals. The waste material (generally in the 

form of sand) remaining after a mill has removed most of the 

sought-after metallic constituents, is called tailings. (The 

waste rock produced from metal mines, and typically placed on 

waste .dumps near the entries to open pit or underground workings, 

is not generally called tailings.) After milling, the conversion 

of the recovered metallic product to useful metals can be com­

pleted. This is called smelting. The waste product 6f smelting 
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is typically a molten 9lass, known as slag. 

This open-file report makes a rudimentary list of mill 

sites in utah and a general classification of the tailings 

types left behind. The historical origins of the tailings, i.e. 

the processes used, are considered. The individual plants and 

the geological sources of feed, are also briefly discussed. The 

result is a general catalog based on available literature and 

personal observation of mill sites. These sites are presently 

of interest as: 

1) Places where environmental testing and clean-up may benefit 

from information on past activities. It is believed an assort­

ment of agencies has already identified the major problem sites. 

However, improved data on what historically was done at these 

sites can lead to improved prediction of present day tailings 

character and potential aqueous geochemistry of reaction with 

surficial processes. Many years of effort by plant metallur­

gists and economic geologists concerned with metal extraction are 

already recorded in the literature. It is hoped this data can 

augment and improve costly sampling and environmental proce­

dures. (i.e. The raw materials that fed the plants were well 

characterized and analyzed). 

2) A significant quantity of valuable metals remains in tail­

ings in utah. In many localities elsewhere, and to a limited 

extent in utah, improved processing and changing economics have 
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turned tailings into economically recoverable resources. 

3) A few sites may deserve historical study (e.g. Utah Archi­

tect, 1974 cited in James, 1984) or even preservation. The whole 

history of the metallurgical industry, so vital to the economy of 

Utah, is a fertile subject for historians. 

History of mineral processing in Utah 

In the western united states, major mining districts and 

necessary metallurgical technology developed together. As geolo­

gists, financiers arid engineers outlined new reserves, new 

technology developed to more efficiently exploit them. Utah 

became noted as a center of milling and smelting pioneering. The 

first experimental mills appeared soon after lodes containing 

partially oxidized complex base and precious metal ores were 

discovered at Bingham Canyon in 1863. 

Mills were once much more numerous in Utah, especially in 

the Salt Lake and Tooele valleys, than they are today. They 

included many large plants for milling (and smelting or reduc­

tion) of lead, silver, zinc and other metals. Some of these 

plants are listed in Table ~. From the 1920s to the 1940s this 

complex was at times noted as the largest in the world. It 

survived the Great Depression, partially by emphasizing gold 

production. Some of its plants specialized in "custom" process­

ing of ores from diverse mines of varied ownership. Other 
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plants remained largely "captive" operations, fed by their own 

mines. Many of the smaller mines that fed both captive and 

custom plants were heavily depleted by the end of the Second 

World War. Parts of the complex became economically and environ­

mentally obsolete from the 1950s to the 1970s. They were closed 

or not replaced. New· mines, fewer environmental problems and 

lower labor costs elsewhere made many utah underground mining 

operations too costly. The closing of mills and smelters fol­

lowed. 

The rise in the price of gold and silver after 1979 led to a 

few new sUbstantial operations and discoveries, particularly in 

old districts. Interest in old mill sites tailings as metal 

resources was accompanied by concern over their possible toxici­

ty. Federally-funded studies were made of some areas, resulting 

in considerable publicity. 

utah's uranium and vanadium milling plants are not dis­

cussed in this paper. Neither are the extensive iron ore proc­

essing and smelting complex of Iron and utah Counties, nor the 

unique hydrometallurgical plant in Millard county for extracting 

beryllium from Utah bertrandite ores. Another unique plant, the 

recently-erected gallium and germanium plant of st. George Mining 

Co/Hecla Mining Co. in Washington County is mentioned only be­

cause of its byproduct base metal production. The extensive non­

metallic mineral industry of the state, including salts, dolo­

mite, limestone, evaporites, clays, as well as plants for ex-
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tracting various solid hydrocarbons and bitumens from rock are 

not discussed. 

A compilation was made of metal milling operations, past 

and present, in utah. Table 1 lists most of the many milling 

operations that. produced noteworthy economic results. Also 

listed are a few mills which scarcely treated any ores or pro­

duced any quantities of tailings. These experimental plants 

are mainly of historical interest. 

Table 2 lists some of the processes that were used in utah 

milling plants. The history of process development, and its 

application to specific utah ore bodies, are documented mainly by 

references in the text. Ritcey (1989) Somasundaran (1989) and 

others provide detail on current processes with respect to tail­

ings management. Accounts are also presented of a few plants 

that used highly experimental to probably imaginary processes. A 

description of the latter is presented by Carpenter (1941). 

Figure 1 shows the locations of most of the sUbstantial­

sized plants discussed in the text and in table 1. 

CONCENTRATORS AND LEACHING PLANTS IN UTAH 

I. The major Bingham District metallurgical complex 

The Kennecott or Utah Copper milling plants (Fig. 1), part 

7 



of one of the largest"copper facilities in the world, are much 

larger in scale than any of the others in utah. The concentra­

tors and tailings storage on the northeast flank of the Oquirrh 

range were originally built in the 1900s (Parsons, 1933) and have 

grown and changed processes considerably in the ensuing years. A 

brief history is given in Rickard (1919) and U.S. Bureau of Mines 

(1927) • The present (1990) Bingham milling facilities include 

four treatment plants west of Salt Lake City. The newly-con­

structed grinding and flotation plant at Copperton employs the 

largest semi-autogenous grinding mills and flotation cells used 

anywhere in the world (Mining Engineering, November 1988). The 

copper, gold, silver and molybdenum produced and the tax dollars 

paid by these operations completely overshadow the other smaller, 

sometimes short-lived milling operations detailed here. The 

tonnage treated by the Utah Copper Milling plants has no com­

parison to the majority of the small plants in other counties. 

This compilation does not present information on this major 

operation in proportion to its size and economic significance. 

Some of the other plants, including those serving the non­

porphyry mines of the Bingham district, were also significant in 

size and history. The largest and most recent of these plants, 

shown in Fig. 1 as solid circles, have the largest tailings 

repositories. These includes the idle united States Smelting, 

Refining and Mining Company lead-zinc mill at Midvale, and 

multiple tailings areas in "Tooele county. 
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II. Other major milling plants of Utah 

East of the Wasatch Range, the Mayflower mill northeast of 

Heber, and plants that served various silver-base metal mines in 

the Park City district, had varied histories. The Park City 

milling plants were mainly located in the mountains to the west. 

Tailings ponds related to these operations (fig. 1) in some 

instance contain material from several operations. These ponds 

are believed to contain more than 1 million tons per site. Rela­

tively large operations, and resultant tailings repositories, are 

also present in Utah and Washington counties. other equally large 

quantities of tailings were once discharged on the eastern side 

of the Bingham district and in the valley west of the cactus mine 

in the San Francisco Mountains of Beaver County. Some of these 

tailings, deposited long ago, have blended into the local envi­

ronment. The Atlas mill near Moab is noted because it reportedly 

floated minor quantities of copper sulfides, but primarily it 

processed uranium-vanadium ores. 

III. Small plants 

At least 85 sites of once-productive nonferrous and pre­

cious metals milling plants were identified in utah. This does 

not include specialized plants for various rare metals, such as 

tungsten, beryllium, uranium, vanadium. Nor does it include 

sampling plants, placer recovery apparatus or small jigging 
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plants erected downstream from old gravity mills. 

The smaller milling plants of Utah have diverse histories, 

which began in the 1870s. A few are identified as examples on 

Fig. 1 and in photographs of old sites. Many more are known. 

Small, experimental mills appeared almost at the same time as the 

first smelters. The principle of gravity concentration, by which 

heavy metal-bearing particles (e.g. galena, PbS) are separated 

from less dense waste rock, was well known long before the 19th 

century. Devices like the gold pan and sluice box were common in 

the early camps. Easily-fabricated machines like the Harz-type 

mineral jig were tested on many ores. Promotors of new and some­

times secret technology were at times nearly as common as promo­

tors of new mineral prospects. R. W. Raymond (1874) noted an 

abundance of "process peddlers" passing through the west like a 

plague of locusts in the mid l870s selling new devices to new 

mine owners. Even today, new technology suffers from blurred 

distinctions between profit potential and saleability to the 

uninitiated. 

As small mines developed at more isolated locations, small 

smelting plants were built hoping to reduce transportation costs. 

Jesse Knight erected a smelter in Tintic in 1908, (Salt Lake Min. 

Rev. Jul 15, 1908). For years, into the early decades of the 

20th century, the most isolated mines, faced with impossibly high· 

transportation costs, tried smelting on site. The Dixie Apex 

copper mine, Tutsagubet ~istrict south of st. George. (Salt Lake 

Min. Rev, July 15, 1902) A small smelter was also erected in 
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Ogden in 1906 (Salt Lake Min. Rev. Sept 30 1906, Oct. 30, Dec. 

30th, and May 30, 1908). Pyrometa11urgica1 smelting plants are 

energy intensive and do not easily achieve economy at a small 

scale. The small plants closed due to combinations of technolog­

ical failure, lack of ore and exhaustion of capital. The large 

smelters clustered around the Bingham district survived. Mills 

were erected to upgrade ores, hence cutting smelting costs. 

MAJOR METALLURGICAL PROCESSES AT UTAH MILLS 

Table 2 lists processes commonly used in utah mills. Mercury 

amalgamation, utilizing the affinity of metallic mercury for gold 

and silver, was the first process used extensively. Experimenta­

tion with combined gravity and/or roasting processes with amalga­

mation met with failure in several districts. The early Bing­

ham gold placers (James, 1987), and sandstone-hosted mines at 

silver Reef (site of several major milling plants in utah 

territory: Rolker, 1881; Rothwell, 1880) successfully treated 

ores by a modification of amalgamation. The basic amalgamation 

process was readily u~able at such isolated localities as Park 

Valley (Fig. 1; Doelling, 1980) and near Gold Hill in the Deep 

Creek mountains (Fig. 1), western Tooele Co. 

The complex oxidized base and precious metal ores of the 

state were also amenable to new, hydrometallurgical processes. 

The chloridization process for silver led to construction of 

several large mills. Silver Reef (fig. 1; James and Newman, 

1986) and Ophir (Butler and others, 1920) were sites of early 
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extraction plants in utah territory. At Park city the Marsac 

mill and refinery also tried these processes (Rothwell, 1880 

Stetefeldt 1894). Similar processes were tried at Tintic, at 

first without success. Some districts had rich but mineralogical­

ly complex oxide ores near the surface, amenable mainly to 

smelting. others were rich in zinc, closely intergrown with 

pyrite and lead, silver and copper sulfides. Technology for the 

latter kind of ores began to develop late in the 19th century. 

The development of the cyanide leaching process (EIsele, 

1988) concurrent with rise in relative value of gold in the 1890s 

led to several new Utah mills during that era. Cyanidation 

dissolves specific metals with an organic compound. They are 

then re-precipitated in metallic form. A large cyanide mill at 

Mercur proved a success once Daniel C. Jackling and George H. 

Dern devised roasting processes to destroy carbon and sulfides 

associated with the gold (Allen, 1910). A cyanide plant to treat 

sulfide-bearing gold ores from the Highland Boy mine at Bingham 

proved a failure. (Rickard, 1919; Parsons 1933). 

The history of milling process development in Utah shows a 

hiatus around 1900, as smelting plants and technology improved. 

James (1990) and several earlier technical articles discuss the 

history of subsequent milling developments in Utah. 

To upgrade base metal ores to smelter feed required mills. 

After 1900, evolution led to the standard: the gravity concentra­

tor. 
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The united states Smelting, Refining and Mining Co. built a 

sUbstantial gravity concentrator, commencing around 1906, to 

upgrade Bingham ore so that the various components of it could 

feed different smelter~. This seemed to be the pioneering step 

that others followed. The USSRM Midvale mill was erected on the 

site of several older smelting (and perhaps milling) plants. It 

was in the center of the Salt Lake valley, accessible to railroad 

lines and visible to all. (c.f.Mining Engineering, October 1990, 

p.1155~ 

At the same time, a much larger and bolder technological 

experiment was underway. Daniel C. Jackling's utah Copper mine 

began with an experimental 5,000 tons per day plant at Copperton, 

in lower Bingham Canyon. Such a large mill was scarcely imagina­

ble to the mining world, but soon a much larger gravity concen­

trator was built at Magna. The Boston Consolidated Copper Co., 

owner of the other half of the Bingham porphyry copper deposit, 

commenced building the huge Arthur mill nearby. 

All of these plants depended on wet shaking tables and belt 

vanners (Table 2), devices that processed at most a few tons per 

hour each. An enormous floor space, hence huge multistory build­

ings were required (e.g. Figs 6 thru 9). 

Gravity concentrators also served the Bingham non-porphyry 

ores (e.g. Smith. 1973) as well as the Park City (Fig. 9), Alta, 

American Fork, Stockton (Fig. 6, etc.) and other districts. The 
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Ohio Copper mill at Lark ground 5,000 tons per day (Butler etal, 

1920, p. 342). A few of the plants are shown in Figs. 1, and 3-

10. Small plants to reconcentrate values lost into tailings 

were erected downstream from some of these plants. Additional 

technology, such as electrostatic separation of zinc minerals 

(Ralston, 1961) once used at Midvale, supplemented gravity. 

The flotation process, gradually introduced into many of these 

plants, simplified milling and had a major impact on the recovery 

and economics of some of these districts, especially Bingham. 

Taggart (1944) and others have noted the world-wide effect of the 

flotation process on metal production. Flotation mills used much 

less floor space and equipment per ton of ore processed. High 

technology companies of the times, building flotation cells and 

vacuum filters, clustered near Salt Lake City and Denver. 

One prominent Salt Lake City metallurgist, Charles Butters, 

had first tried an early flotation process using large quantities 

of fatty oil at the Mammoth mine in the Tintic district. The 

Boston Consolidated company made a Butters installation (Stander, 

1916) but new, foreign-owned froth flotation technology using 

aeration and small quantities of organic reagents proved far 

superior. The technical and courtroom battles that followed 

involved huge sums for operations like utah Copper, as implied by 

Fig.2. Large royalties were at stake (e.g. Rickard, 1916; Bark­

er, 1928). In addition to the porphyry copper mines, world class 

zinc deposits, such as those at Broken Hill, New South Wales, 

especially benefited from the new processes. 
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Flotation brought a significant improvement in recovery. 

The most important device introduced along with flotation was the 

large scale grinding or tumbling mill. The most important 

variant, the ball mill for fine grinding, made possible large 

scale flotation separations as well as leach treatment. Ball 

mills also required large amounts of electrical energy and gener­

ated large volumes of fine-grained tailings. 

Early flotation cells used low pressure compressed air (e.g. 

Fig. 4) to generate the bubbles which raised sulfide particles 

to the surface of water. Later cells used huge mechanical agita­

tors to create the air bubbles for the froth. 

Flotation technology also changed the economics of smaller 

mines distant from electric power and water supplies, especially 

after heavy trucks and a road network developed. In Utah, three 

major custom mills served such mines in distant parts of the 

west. All grew near existing installations, at Bauer (below the 

stockton district) and the International smelter in Tooele county 

and at Midvale (Figs. 3- 10, etc). All were situated on railroad 

lines near the Bingham district. Evans (1928) and the Tooele 

county Historical Society (1986) describe the Bauer (Combined 

Metals Reduction Co.) plant. Page (1926) and McKenna (1928) 

describe the International (Anaconda Company) plants. Lemke 

(1926) Pallanch (1928) and Nackowski (1964) describe the Mid­

vale (United states Smelting, Refining and Mining Co.) flotation 

mill. Periodic reports by the U. S. Bureau of Mines (e.g. 
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1927) and the U.S. Geological Survey (e.g. 1922) also provide 

details. 

The oxide ores of the Tintic district did not respond well 

to flotation. The ores had to be shipped to a smelter. The high 

shipping costs and an ongoing battle with railroads over rates 

led to a new series of experimental mills for pyritic silicate 

ores (James, 1984). The Knight Christensen mill (table 1, Juab 

county) was an early prototype. A lower cost, less mechanical 

version followed. The largest of these were the Tintic Standard 

or Harold 111 (Parsons, 1925; Allen, 1926) and the Tintic Milling 

Company or Knight (Higgins, 1916) identified on Fig. 1. These 

used the Holt-Dern chloridization roasting process, which was 

also tried elsewhere (Holt, 1915; Allen, 1939), to recover both 

base metals and silver. Tailings left by the process typically 

have been smelted later or leached for their gold content. 

Reappearance of gold mining, and a decline in base metal 

demand, occurred in the 1930s. The cyanide process, all but 

extinct in utah for two decades, reappeared. New small mills, 

including significant renewed efforts in the Mercur district, 

developed. At Mercur, the placing of coarse, crushed ore on an 

asphalt pad and treating with dilute cyanide solution was at­

tempted (J. Bean, written commun., 1970). Heap leaching, a low­

cost alternative to fine grinding and flotation or leaching in 

tanks, has since become a very important process in gold produc­

tion. The typically lower recoveries and longer leach times are 
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balanced by the elimination of fine grinding and facilities to 

contain wet, slimy tailings. An example of recent heap leaching 

is the Drum mine of western states Minerals in southernmost 

Millard county. This alternative to conventional milling has 

been used elsewhere in Tooele, Juab, Washington and Salt Lake 

counties. It is presently very important in Nevada. 

The 1940s through 1960s saw expansion of base metal produc­

tion and mill capacity. Some tailings were partially retreated, 

as at Lark (Fig. 1; Milliken and Kittle, 1939). custom plants 

expanded, then gradually vanished as small mines closed. Better 

flotation reagents, including sulfidation processes for oxidized 

ores and improved selectivity, spurred the opening of a few new 

smaller mills, e.g. the Burgin lead-zinc plant at Tintic (Fig. 1; 

Morris, 1979) and the Mayflower gold-base metals mill southeast 

of Park city (Quinlan and simos, 1968). The Calera mill (Figs. 

1, 16) treated copper-cobalt ore from Idaho using hydrometallur­

gy. 

utah's three major custom mills -- United states, Interna­

tional and Combined Metals (Bauer) -- handled a great variety of 

ores. Page (1926) discussed the feed sources of the Internation­

al mill. Old records indicate that the Bauer custom mill feed 

came from very diverse sources. In 1944, the Combined Metals 

company's four Utah and Idaho mines, plus leasers within them, 

produced 52 percent of the Bauer mill feed. The remainder came 

from fifteen operations, including the major Chief Consolidated 

mine in the Tintic district. This company had failed to make the 

17 



right choices in its purchase of milling technology during its 

years of good profits. When the depression stopped base metal 

mining, the company had sold its volatilization and flotation 

plant equipment. War and postwar demands for metal reopened its 

mines, but the ehief company was forced to depend on custom mills 

(J. Quigley, personal communication). 

SMALL "EXPERIMENTAL" MILLS 

A variety of unsuccessful schemes, ranging from honest 

attempts to develop new technology to fraudulent money-raising to 

religious faith in untried processes, also led to the building of 

mills in utah. The archetypal mill failure that brought this 

whole spectrum together at one site near Payson is described by 

Pierce (1972). The Relief Mine, believed by its backers to 

contain rich but highly refractory un-assayable gold ore, was 

equipped with an architecturally-stunning concrete mill building. 

Pierce (p.70-74) described the evolution of the mill and proc-

ess: 

One day in 1932, in the depth of the depression, 
the Great Powers guiding the mine directed Bishop 
Koyle to build a large ore refining mill near the 
portal of the long tunnel. The assignment seemed so 
great and his supporting stockholders so hard run 
because of the depression, that he hardly believed 
such a task could be accomplished. In fact, he did 
not dare reveal his intentions to anyone until the 
work was pretty well underway and the workmen de­
manded an explanation of what it was they were 
supposed to be doing: Why this type of excavation 
where little, if any, dynamite was permitted? Just 
what was going on ~ere, anyway? And with great 
reluctance, the Bishop finally admitted they were 
going to build an ore refining mill. -

Although the job looked impossible under existing 
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conditions, money came in almost miraculously, and a 
beautifully designed, re-enforced concrete refining 
mill was built according to the inspiration given 
the Bishop as the work progressed and each new 
section was developed. And always he was one jump 
ahead of Alexander Pope, the architect who was 
employed to design it. The same improvements the 
architect was planning were already being construct­
ed before he could produce or tell about them. 

"The mill," declared Bishop Koyle, "will someday 
contain a new process that will revolutionize the 
milling and refining industry. Some inventors from 
east of here will come with a process, and our 
company will be the first to have it. It would be 
far more simple and more efficient than all other 
processes now in use, and would give far higher 
values from the ore processed ••. " 

The Chemical Process 

High hopes were again raised in the hearts of the 
stockholders in 1937, when (a stockholder) intro­
duced three strangers from Colorado who had what 
they claimed was a new and revolutionary process for 
extracting metals from ores by the use of chemicals. 
A special demonstration to prove their claims was 
arranged at the mine by the inventor, John Harper, 
and his two associates, Gus Englehardt and Jake 
Brakhage. 

Although the process demonstrated unusual merit, 
it is alleged that in order to make a greater im­
pression on company officials and the stockholders a 
certain amount of selenium was planted in these 
chemicals while processing a half ton of ore that 
was brought from the upper workings on the mountain. 

The chemicals used seemed to have the remarkable 
quality of dissolving just about everything except 
wood, rubber and silica. After the load was precip­
itated, the solution actually could be re-activated 
and used over again simply by adding certain chemi­
cals. 

Having thoroughly demonstrated this amazing proc­
ess to the complete satisfaction and knowledge of 
the mine's chemist, the inventor convinced Bishop 
Koyle and the directors of the need to set up a 
large scale process in the mill, which seemed to be 
designed perfectly for this process, and there the 
values in the present ore could be processed on a 
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commercial scale. 

Using only makeshift equipment with the first half 
ton of ore, they produced some 12 pounds of selenium 
and 32 pounds of iron hydroxide, while other values 
were left still unrecovered. The selenium and iron 
hydroxide were shipped to the Harrison Co. of Chica­
go, and a check for $103.03 was promptly returned in 
payment for the two metals. It was the first actual 
money ever received for a shipment form the Dream 
Mine. The check was dated sept. 7, 1937, the 43rd 
anniversary of the day when the first claims were 
staked out on this mountain. 

While the new process was being established, a wave 
of new hope and encouragement swept over the stock­
holders. A great mass meeting was called, which 
filled the Spanish Fork high school auditorium to 
overflowing. A three-car train out of Salt Lake 
City pulled up at the high school to unload ... 
passengers, while others came from far and near by 
automobile and on foot to hear the good news. 

Upon hearing the startling claims made by the 
inventor, and the 'high praise given him and his 
process by various ones of importance in the Kayle 
Mining Company, the stockholders then scraped the 
bottom of their depression-worn pockets to raise 
money •.. for a large-scale installation of this 
revolutionary process that would fit so nicely into 
their beautiful mill, a mill that so far had been 
nothing more than an idle monument to their faith. 
Here was the key that would unlock the values. 

A series of graduated crushers, a pulverizer, a 
line of wooden tanks with rubberized electric agita­
tors, a special rubberized rotary filter, precipita­
tion tanks, pumps, and other equipment went into the 
development of a large scale process. The stock­
holders' hopes soared. 

The inventor promised to remain and solve ... the 
many problems, and reap his reward in stock and from 
production returns; but the progress was slow, 
very, very slow, and the ore was of such poor quali­
ty that ... John Harper and his associates became 
disgruntled and decided to abandon this project and 
seek quicker results elsewhere ... 

All that remained in the mill now was the aban­
doned equipment and a few crocks of half processed 
are, mostly lime or calcium, and but little desire 
on the part of anyone to try to complete this proc­
ess until there was some worthwhile are to justify 
it ... II 
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While most utah mills were more thoroughly grounded in 

proven technology, a number of them (table 1) sat idle after 

construction for lack of ore. 

OVERVIEW 

Most Utah ores varied considerably in mineral content. The 

mineral content varied among the multiple mines that fed small 

mills and it even varied substantially within individual depos­

its. The metals sought by the recovery processes at major Utah 

plants ranged from minor (a few percent) to trace constituents 

(as in most gold ores) of mill feed. Thus the mill feed remains 

largely preserved, in comminuted form, in the tailings. 

While plant metallurgists know well what enters the tailings 

pond, natural processes rapidly modify the discharged material 

(e.g. James, 1990). Prediction of aqueous processes is becoming 

possible through simulation of geochemistry (e.g. Davis et. al., 

1989, 1990). Principles of sedimentation also apply. But trac­

ing tailings back to a given source, based on mineralogy and 

trace element content (e.g. Rose,1967) is not yet a proven 

technique. 

The development and installation of metallurgical processes 

in Utah progressed by evolution and revolution -- not always in a 

planned manner. Economics dictated changes in existing plants, 

rather than more costly rebuilding at other sites. Utah precious 
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metals production depended more on pyrometallurgy -- including 

both smelting and roasting -- than did adjacent Nevada. Fewer 

small mills were erected than in adjacent Colorado. 

Today, custom milling of metalliferous ores is not practiced 

at a significant scale in utah. In past decades, tens to hun­

dreds of mines of the 20 to 100 tons/day size yielded mill feed 

in the state. study of tailings from present-day operations is 

simpler: fewer, larger mines feed mills. But as the grade of 

available resources inevitably decreases, the tonnage milled will 

likely increase. The Kennecott complex below Bingham, exemplify­

ing this, has recently completed yet another significant tonnage 

throughput expansion. 

CONCLUSIONS 

Utah will continue as a major producer of metallic re­

sources. Its desert valleys, with relatively low potential for 

agriculture, recreation and real estate development, will likely 

serve as tailings repositories in the future. As in the case of 

the vitro Corp.'s uranium tailings that were moved from the Salt 

Lake Valley to Tooele County during the 1980s, the desert valleys 

may also become repositories for mineral waste initially deposit­

ed elsewhere •. 
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The study of the origins and mineralogical interactions of 

mill tailings, based on information already available from past 

operations, can aid in characterization of this environmentally 

and economically important material. A discussion by James, 

(1990) emphasizes this concept. As tonnage milled increases, 

the study of the interaction of tailings mineralogy and the local 

environment will become even more important. 

Base metals were percentage wise somewhat less important 

than in adjacent Arizona; gold was more important than in adja­

cent Idaho. But one district dominated Utah's production, and 

now more than previously continues to do so. The Bingham dis­

trict was closely associated with most of the important develop­

ments. It was also by far the largest industrial contributor of 

tax revenues. 
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Figure 1 Map showing location of 23 mill and tailings accUJllulation 
sites in Utah, discussed in the text. The dark (filled) circles 
include the largest present and former mills in the state, each 
believed to have produced more than 1 million tons of tailings 
from nonferrous metal ores. Less than one third of the sites of 
former Utah mills are shown. Smaller mill sites were selected 
only as examples. 

Ust of Mills and Millsites Shown 

1. Kennecott flotation mills near Magna 

2. United States mill 

3. International mills (site) 
and Carr Fork millsite 

4. Bauer (Combined Metals) mill site 

5. Mercur mill sites and mill 

6. Burgin mill 

7. Escalante mine and mill 

8. East Park City tailings sites 

9. Mayflower mine and mill site 

10. Bingham Canyon - site of various mills 
e.g. Winamuck and Utah Apex plants 
cited in Table 1. 

11. Ohio Copper mill sites at Lark 

12. Columbus Consolidated mill site, Alta 

Other sites shown in illustrations: 

Calera mill site West of 1 

West Dip mill site West of 5 

13. Cane Springs mill sites 
near Gold Hill 

14. Pacific mill site, American Fork Canyon 

15. Tintic Standard (Harold) mill site, east of Goshen 

16. Silver City (Tintic Milling Co) chloridization mill 
site 

17. Drum (Western States) heap leach site 

18. Rocky District mill sites, west of Milford 

19. Cactus (Newhouse or Southern Utah) mill site 

20. Silver Reef mill sites, west of Leeds 

21. Atlas Minerals mill near Moab 

22. Century - Susannah mill site 

23. Vipont mine and millsites 

NOTE: 
Lcx:aliolll an: approximate. No n:pracalalioll is 

made that Ibis list is completei)' .a:uralC. Data bcn:in should 

be UKd by rcadcl'l witll cautioD, aacllbouJd be checked beCon: 

n:production or publicalioa. 



















Table 1 

liining 
District 

Ifill Name 
or Names 

Uxatioo of 
Ifi.ll or Site 

San Franciso 110m Silver Qlast tClllll of Frisco 

cactus Qlast town of 
Newbouse NeWoose, V. side of 

Sooth utah ~ S.F. tbmtains 

Rocky Fssex CU, Vest of Iti.lfarcl 
Shield Devel. 
Co.. Prosper If. Co.? 

Beaver carbalate 

Iti.lford !filfarcl stamp !filford town 

lblferrous Metal lfills and Mill Sites of Utah Tabulated by County 

!tines Yrs. toos Yr. Plant Process TailinQs References and Notes 
Served built Itt[ Closed cti used at site? 

(max.) site? 

!kim Silver 1900s SO 19205 No 
et seq 

cactus 1900s 800 1900s No 

ac, BIaDa, 19405? 1974? Yes 
etc:. Also 
Hem Silver 

1900s? 1900s? No 

Old BickDry 1873 No 

Gravi ty Minor 
(etc) 

Gravity Yes 

Acid Leach Yes 
etc:. 

Jigs? 

Gravity/Amalq. ? 

~tler. B.S., Geology of San Francisco /its •• U S Geol. Sur_-ey Prof. 
paper SO 1907;photo in James. 1986; U.S. Bureau of Mines 1927. (refs 
to Pedt Kill. etcl U. S. Geo!. SUr:ey. Min. Res. of the U.S •• 1900s-
1920s Butler. Ibid; Salt Lake !finiD; Review, 1902-1905 (feature, Nav. 
'IS, 1905 p. 504). Also called utah I.easinq Co. in later days? 

(this groop retreated tailings, per Salt Lake Min.Rev •• Jul 15, 1916) 
First mill at lIOlth of copper guldl. lb.2. auc:h larger, 00 flats below, 
Wbelan, J., Geology of Rocky District. Utah Geol. & Min. SUr. Bull; 
ibelaD et. al •• 1973. GUidebooit to RocIty Dist., utah Geol. Assoc. 
also shoIIs photos of cactus rail.ls 

IlIntley, D.8., lOSS, Precioos metals in US •• 10th Census vol.13. 
13471-475 

Park Valley Century 
SUsanna 

Below mines in foothills Century ca. SO 1918? No Amalqamatioo Salt Lake Min. Rev., Sept. JO. 1902; Doell.inJ. utah Geo!. IIhno-SuA.1980 
U.S. Bu. !tines IC 6027 1927 of Raft River Kts. SIJsanDah 1899 Gravity Minor 

Below ViJlCllt mine. 
Sooth of Burley 
area, Idaho 

Imperial Branide Below old mine 
Mt. Ellen area of 
8emy Mtns. 

Imperial RiO) Vol vertoo Kt. Penoell. 
Straiqht Creek 

IRCN CCWlY 

Stateline Johnny At mine site 

Biq Foorteen Ditto 
Ophir Near mine site 

Gold Spt'WJs 
Jennie Ditto 

Escalante Fscalante Adjacent to mine 

Vipcnt 
etc:. 

SallIe 

Jdmny 

Bi.q 14 
cprir 

Jennie 

EscalaDte 

1915 225 1923? No 

1970s ? 1980s Yes 

Gravity 
notatioo? 

Cyanidation 
. /heap leach 

Doellinq, Ibid p. 152.; Butler and others, 1920; 
Ecx:o::mic Geology. 1920. Bu. Mines IC 6027 

1903 20 19205? ? Amalqamat- M:ID:r Salt Lake K:ininq Review, 1902-1917; U.S. Bu. :tines, 192'1 
ioo Hunt, C.B., U.S.Geo!. SUrvey Prof. Paper 228; Butler, 1920 p. 629 

!f:i.nor attempt to leach tai.linI;s beQun in 1980s. 
1922 No Amalqamatioo U.S. Bu. !tines 1927 

18909 SO? 

1912 ? 
1901 ISO 

1900s 

1981 6000 1988 

HaM~ted arrastra poIIel"ed by water wheel remained at site ca. 1959 
Appearance sugqested mill processed cnly minor toonaqe. 

nrins? Amalq.-Gravity Butler and others. 1920, p. 564 
M:ioor Perry, L.A., Stateline District, in Utah Geology (t!l'.Geol.Hin.Sur.) 

Ditto Butler, Ibid. Ifi.1llOOVed fraa Johnny mine in 1914. 
ruins Russell Lixiviatioo IIcxk in area also CXDiucted by Kinetic !ti.nerals, 19&4. 

Cyanidatioo I ccnsisting of test cyanide heap leachm1 of old taili.nqs. 

ruins Amalgamation 
Cyanidatioo 

Cyanidatioo Yes 

I 
I Butler, Ibid p. 565 

Perry, L.A., Gold SprmJs Dist •• in Utah Geology (Ut. Geo.& !ti.n.SV) 

Sarlin, T.T., 1982. Introductioo & qeology of Fscalante silver mine. 
RaDc:bers Exploratioo and IleveloplSlt Corp., presefltatioo/preprint, 
Northwest Ifininq Assoc.; Iklqan. K.D., Fitch, D.C., Scheffel, R.E., and 
Veldl. M.R •• 1982, Escalante mine nears first year of full operatioo: 
!tiniIlq ~. p. 1323-1328; Annl. Repts., Secla l'b;. Co. 

Tintic District 
MalmrJth Sooth of Diaumd, at ltmaJth 

Copperopolis? Spring (Roseville) 

8 IDes S. of MalmrJth; Vicinity 

1873 22.5 1874? lb 

1876 1882 

Antique No(?) Ilmtley, D.B •• 1885. Min:inq IMustries of utah: 10th Census. US, v.13 
R.ayIIald. R.W •• 1877 p.J95; lh;. and Min. Joor., v. 52, Q:t.3, 1891; 

27 stamps. amalq. stander, 1916. F\lInaces were used in or replaced earliest r:rills. 
1891 18909 15 stamps, lixi- Tower, G.ll. jr. and Smith G.O, Folio a~ U.S.G.S. 19th 

viatioo Annual Report, Part 3, 1899, shows sites of mills near Ma!rm>th. 
1893 ISO? 60 stamps, pan amal;caaticn. DevelopDelltof custaa smelters proved :ere efficient than 

Ifi.ller Custcm mill, near Diaumd. S. of Silver City 1873 1879? Stamps,roastinq, et raills fOr MaI!m:Ith and other Tintic axide-sulfide ores. 

Hcmansville custca mill 1872 25 1873 
lb Raymond, Ibid.; Later MaIIrI:lth IIIills were at Robinsa\, below Maum::lth 

V.C. Heikes in Butler et. al., 1920 p. 403-405. 
\IyaIIiDq M&If Co ibDimsville, NE of nn-eka (Utah Co.?) 1872 18871 stamps. pan amalq. dllori.dizinq roast usinq first Stetefeldt furnace in Utah 

- KDiqht - Christensen 
East of Silver City, or. tnrJ:n 1913 

Tintic ltil.l:iDq NE of Silver City 

lbrth Lily Same 
utah Mineral Coocentrating Co. 

nn-eka Hill Vest of illreIta 
Bullioo Beck West of illreIta 
Sioox or Farrell Rcbinsco 

Swansea. other 1915 
Knight cxmpany mines 
Tai1.ings 1987? 
VariaJs 1914 

18909 2SO 
1890s 200 
18905 60 

First successful mill en Tintic ores. lh;. and Min. Joor. v. 52, Oct 3 
l891. Later operated by Tintic Ifi.ninq & Kill.inJ Co. 

1915 Yes Christensen roast- ltetallurqical and Olea. ~ •• 1914. Plant Imned April 6, 1915. 
Lix:i viatioo 

19205? IIol.t-Dem and Christeosen roasting, lixiviatioo, similar to Standard Reductioo (utah Co.l 
Yes Described by Higgins (1916) and Heikes (Ibid, p. 406) 

Cyanide heap leb. Plant erected to retreat Iblt-Dem tailm;s, mainly for Au recovery. 
1916 Isbell CCIlCentratcrs Plant near Fllreb described by BeiJtes (Ibid). Site and process 

oot identified. E'1l.dently east of Dlreka, near Ori.ef Coos. mine? 
100 stamps. amalgamatioo. Cited by Heikes. ibid. 
Gravity? Also fraa Heikes, Ibid. See also map in Tower and Smith (Ibid). 
20 stamps Also Heikes. Ibid. 

(]lief Coos. E.biry illreIta 
Townsite 

alief Cooso!. 1924-5 250 1930s lb Gravity, notatioo 
volitizatioo Nieman and lliqtoo. A.I.M.E. Trans. 1925; U.S. SU. Mines Inf. eire. 6027 

1927. p. 3 
Trout Creek Oro del Rey W ot Callao Oro del Rey 1983? 

Below utah mine dl.Iaps utah.Galena 19205 ISO 

K»D: CCUIlY 
ncne identified 

1986? Yes? Cyanide Yes? 
heap Ieb. 

Built by E. Payne Id..bbe interests to serve nearby mine operatioo; prob. 
3000 to 4000 toos treated 

no gravity minor? U.S. Bu. ItiJles Inf.eire. 6027 



Mininq 
District 

Mill Name 
or Names 

U:x:atioo of 
Mill or Site 

!tines Yrs. toos Yr. Plant Process Tail:inqs References and !'btes 
Served built /~ Closed 00 used at site? 

Vestern States So. Little DruII Mts. Drun gold pit 1983? 

Amasay ?? 
Notch Peak 

Amasa Placer Amasay Valley, So. House Range 1950s? small 

PItm: C'ClNlY (Note: Sc:. mill/poiller plant fac:i.lities extended north into Sevier Co.) 

Wedge \lest - tN of Marysvale, \ledge 1930,? SIDal1 

~y Boy &: llebster same B. B. &: II. 1913 burned 
in Pine Canyat 1922 SO 

(Chio,Cent.) Daltal Buliioo ~ Daltal 

heap lch. yes 
cyanide 
gravity minor 

UnIcoown 

UnIcoown 
Gravity 

Mt. Baldy Deertrail Bullicn ~, II. of Mv Deertrail Early 1880s no Unknown 

James. 1987 

Minerals Yearbook 

Butler et. at .. 1920. paqe 556-557 
AccordiD) to I.C.5027. 1886 mill rebuilt 1922. 

Butler et. al. p. 556 

6 miles S\I of Marysvale 1917 SO Gravity + cyanide U.S.Bu. Mines I.C. 6027. 1927 

Gold lbmtain Sevier Coo. nr. Clear Creek Sevier Coosol 1902 1SO Cyanide 

Annie Laurie Below Annie Laurie Kine. South of Sevier 1900s Cyanide yes 
Rebuilt 1930s. 1'f80f 

U.S. B.H. IC 6027: operated oo1y 1 year after coostructioo 
Salt Lake Mining Review (1Jarren, 1972) 
Il:ri.d; 'Ellqeoe callaqhan. Ut. Geol. & Min. SUrvey 

1970s flotatioo Minor Operated cnly 00 a test basis 
SALT lAKE C'ClNlY 

Bingbaa Chio ~ 
(Vest Mtn.) 

Daltal &: Lark 

Lark, below Mascotte nmoel Chio 1907? 5000 19(J)s? yes Gravity yes 

1924 19(J)s? no In-situ leach 

1939 
Above Lark townsite? Daltal &: Lark 1870,? 

19405 flotatioo yes 
1896 burned gravity? 

utah 
Copper 1987 very large yes flotatioo 

Highland Boy Carr Fork? BU¢am Highland Boy ca 1910 SCXIl No Cyanide 

~t1er et al, 1920 p. 342; etc. Plant may oot have reached capacity; 
third sectioo ccmpleted May 1913, per Salt Lake Min. Rev. (numeroos 
1905-late 1920s;feature Mar 30.1909) Also Mines &: Methods,3/1910. 

no Ibid; I.C. 6027 u.s. Bu. Mines; W. B. Smith. Pers. Ccmwnic. 1965. 
Launders inside ~tte tunne1 precipitated copper 00 iral: failure 
reportedly o:curred due to iroo oxide sealing of leach co1U11l. 

Retreatment plant. gravity tails:F. !'!illiken &: P. Kittle.AIME Trans. 
Salt Lake Min. Review. Nov. 15, 1900. Probably small. 

Tail.ings by pipeline to Magna-Arthur area to north; 
Part of KeruleoJtt expansioo described in many trade joornals. 
SI.IIIInary in l'tininq En;rq.. Nov. 1988 p.1017-1020 includes history. 
Plant includes largest autogenous mills in ;,.odd, 9ktJi1 crushers. 
Butler et al, 1920. p. 342; Rickard. 1919; Bailey, 1988 

Utah Apex Adj. Parvenue Adit, Carr Flt. Apex 1910 350 1924 no gravity Tails pent in lower Bingham Creek? Mill rebuilt 1924 as flotatioo mill 

SlDelter 

(U.S. Bu. Mines, 1927). ~to in James, 1978. 

Midvale, U. S. llest Midvale, S.L. Valley ~ 1906 500 1972 yes flotatioo yes Larqe custcm IlIilI used mainly by owner. U.S. SlDeltinq. Refininq and 
gravity Mining Co •• 00 Bingham PlrZn ores. IlacJo:owski (1964). James (1990) and 
electrostatic sep. A.James, 1973. SIlIIIIiIri.ze.See refs. Also called Sharal Steel mill site. 

llinamuck 
~ Mine 

New Enqland 

Revere 

Starless 

Portal of mine adi t 
Lower Bingham 

Ditto. Markham Gulch Red Vinq 

• 3 mi fran Bingham <:anya'! P.O. 
New E)Jqland 
Revere 

1900s small 
small 

1900s small? 

1925 Small? 

Upper Binghall Canya'! Utah Copper, etc. small 
Site excavated by crwer pit 

Site excavated by crwer pit Starless 1908? small 

No gravity 

gravity 

granty 

No gravity no 

No .. (~) 
Utah I.easinq Co. Upper Bingham (?) Te1eqraph 1910 50 no 

Stamp mills Unlaxlwn - ("several were ruilt"-Butler et al, p.341) no Ainalqamatien 

Arthur 

Calera 

North of BiJx;jham ~ Sarneys. Melco 1989 -
E. froot of <:quirrh Rqe 

Yes Heap leach Yes 

IS Mi N of B~, at utah Copper 1905 Very Larqe yes 
Magna. adj. Great Salt Lalce 

Same, to west 1906 same 199O? yes 
Salle 

lIest of Garfield SlDelter Blackbird. 19505? 19605 yes 
alalq D&RG'tI Railroad SalJIm Idaho 

Gravity yes 
later Flotatioo 

same yes 

leac:hIDj, yes? 

Described by 1'agqart. 1956 prjntinq. p.2-189-19O, and USBM IC 6492. 

Small plant. sOOwn in photograph in James (1990) 
Probably near ~ :tine statioo, l~ Bingham Canya'!. 

s. L. Min, Re':i.ew. ·;~ious issues. ?rcbably short-lived. treated Pb are 

U.S.Bu :-!ines Inf. C:.!"-:. 602i p.5. "2 Harz ]~gs. electnc ~r" 
General area Wried l:eneath Kennecott dumps. 
Salt Lake I"".ininq Renew. brief mentlOOS. 

Remains preserved at Kennecott pit overlook? Noted as histone site 
where D. Jacklinq tested Utah porphyry ores. See Parsons 1933.!lickard 
1919. A small plant. idle when Jacklinq leased it. 

. Utilized equl.lJ!alt designed by ~er. Col. E.A. liall. Mines and 
I1etlxxls 1910 describes locatioo. 

Butler et al (ibid) state that in 1915 era several small mills snll 
operated in the Singham district. 

Gold leach servi.nq M open pit mines in Barneys Canyoo area of 3inQham 
dUtrict. built by 8P-Kennecott. operated by Kennecott. ~enti7.ed in 

trade joornals. 

'ileU d.escri.bed in Pa.rsoos 1933. 1956. and many trade joomals. 
Also Bu.Mines Inf.Circ.6027. Utah's JX:lSt successful and loo;-li7oo mill 
Also TaQ9art. (1956 prjntinq) p.2-42-43 
Imlt for Bostal Coos. CO. wOO held half of Utah Copper are body . 
Gtadually ax:dified a!Xi upJI"aded, processed K.ennerott are. 
Descr. Salt Lalce Min. Rev. Dec. 30. 1906. Nov.15.1908 
Small. sanewhat experimental plant b.rilt to treat Co-Cu ores, 
probably used en scme other ores fran other mines. 

Big Wasatch utah Gold City, Little i(i.l.low area 1916 SO 1917 00 Cyanidatio? llescribed in Jcmes: 1m; Utah Geol &: Min. Sur. Bull 114,1979 . 
Sbort lived, processed few toos. Cottano:d 

Alta Tunnel" Transportatioo Co. Silver Fork 1920s 50 19305 00 Gravity ~; described in James. 1979 and 1981. 



MiniIx1 
District 

I.ittle 

Mill Name 
or Names 

Location of 
Mill or Site 

~ Yrs. tons Yr. Plant Process Tailings 
Served !:AUlt lay Closed ell used at site? 

References IDd lbtes 

Cottcmood CoII.IDbus Lower Alta Col\Jllbus 1905 150 1912 no Gl"avity yes? Noted in U.S.G.S. Prof. Papers 111 aOO. 201. small qravity plants 
downstream retreated sane tails. Site near Gold Miners Dtr. l..o:ige. 

Cootinental- Tanners nat Michigan- 1904 
Alta Mill -utah Group 

Jao:lbs Soowbird Area CUstal Mill 19209 

Dml, etc. 19209 ? 

100 1907? no Gl"avity 

19205 no Flotatioo ? 

no Gravity 

Short-lived plant. experimental. Run by \later 
power. Brief descriptions in Salt Lake iAining Rev., USGS PP201 

small plant :nenticned in Salt Lake Min.Rev •• Jacobs ~ Co. 
brilt plant. Short lived. alna;t no record of activity or prcducticn. 

Small. speculative plant. operated little. Other small gravity 
jig plants run by leasers in EmDa mine area, 1930s etc 

SAN JUAN CCXJNlY 

Lis.bal Big Indian Sandstone copper mine area 
aigIndian 

1916 300? Roast-Acid 
Leach 

Various later plants also. Described~. Mines (Ibid) as steam powered 
probably experimental plant. other processes tried later. Refs given by 
G.N. Breit etal, Ecx:Il. Geology V. 85 1990. pS91 (qeology, :::res only) 

Valley 

Micro Copper Nearby 

LaSal Mtns • ? 
(Miners I Basin?) 

Micro Cu 1970s ? 1970s ? Acid Leach? 

Dream. etc. 1913? Small No Gravity/Am 

Various ventures, includinq Cleveland-Cliffs Corp .• tried to apply 
new technology to sandstone-hosted CU. Refs. in trade ]oornals. 

Butler et al, 1920 p. 619; U.S. Geo!. SUrv. Min. Res. of 
U.S., 1922, p. ill note small. unsuccessful plant existed. 

SEVIIR (See Piute) 

(See Also Wasatch Coonty) r«Jte review of history of process evo!' fran amalqamatien to tlotatioo. 
at various plants, in Butler et al, 1920, p.287-289. partly based en 
earlier descripticns by J.M.Soutwell. U.S.G.S. Prof.paper n. ,uso 
Min. Res. U.S. 

Silver King Iioodside Gl.. $V of t Silo King 
Coaliticn 

Head of ~e Canyoo. ditto 

1900s 500 1950s yes Gl"avity. yes Evolution. and a ::ri.ll fire. led to state-of-art coocrete flotatioo 
plant. described by M. Dailey. U.S.Bu.ltilles. 'I'ails piped to 'lalley. 
Large snort-lived plant. oo.e of several in canycn. Refer :0 Daly Judge 

Dalyllest 

Park Utah 
(Judge) 

Crescent/CC 
Ccmstock 

Judge Elec­
trolytic 

Andx:Ir. etc? 
Ditto Dalyllest 

Judqe/Park-
napire Canyoo. Pk. City ~tah 

1900s 500? No 

400 
1901 150? 1940s?tb 

et. seq 

Thaynes C3nyal, Ii. of to Crescent 1880s small tb 
Ccmstoc:lt Iti.ne, same are Ccmstoclt, California yes 

Deer Valley? 1920s? 19205 tb 

Flotaticn 
Gravity 

Flotaticn Yes 
(etc.) 

gravity et? 
Ditto 

Leach ?n, ? 
electrowin 

J. M. Bootwell, USGS Professional Paper. 'I'ailinqs retreated by jigs. 
History very similar to alxlVe. Mine are treated 1970s at Cntario mill 
Described U.S.Bu.~ IC 6027. Burned (?) alooq with traiIIWay, 19505 

Tails piped to Silver Creek valley NE of Park City. 

Evoluticn described by Butler et al, aDd Ie 6027, cited above. 
May be same plant as Keystooe. see I'I:illeral.Soc. Utah ?ark City 0011 
~l. in 19505 for pOOtoqraph and brief a:mnentary. 

Experimental plant; foomatioos appeared identifiable 19605. 
Described in Salt Lake Mininq Review as Judr;e Electrolytic Smelter. 

ltxJre Silver Creek, NE of Pk.City 1903 150? 19205 tb Gl"avity, Yes Partially used to retreat tails of other rrills for ?n. Ih.scussed 
not •• Etc. by Butler et al, 1920. p291. and G.A. Stott. B.S. thesis. Univ. Utah. 

1916. Identical copy of oo.e unit, Silver Kin; Mill per Butler, Ibid. Kearns Keith Walker & llebster Gulch, SE Pk.City? ? 150? 

Ontario Cntario ~, So. of ?ark City 1900s 19205 Gravity et 
19605 1000 1980s tb Flotatien yes 

Evol.of leach. roast. qravity plants descr. by Butler et al; ibid James 
1990; see refs. 19605 Anaa:nda plant operated intermittently. 

Marsac ~th of Ontario Canyoo 1880s var. 19205 No Gravity, roast. ldl. See refs. cited ah:lve; Various processes tried en ':a.riQl.lS ores 

napi.re Gulch 1889 100? No Gravity 

Mines Oper­
atm; Co. 

Cntmo canyoo Tails? 1909? ? 

Camp noyd Barrick Mercur Mercur canycn :ninesite fermer Coo. 18905 
Golden Gate Mercur. etc. 

Geyser :1arien North side :'lerClll' Canyon r;.Marion 19005 
1930s 

\lest Dip ~1Ii ~reme. :-!erClll' :nininq area. \lest 19005 

r«J Bol t-Dern ? 

Yes CIP Cyanide 
formerly 
roast-cn 

1930s No Cyanide 

Dip 1937 xOO 19405 No Cyanide 
SUnshine South end of Mercur area Bostcn SUnshine 1910 

Butler et al, 1920 provides sane detail 

Roast~oride leac.'l. descrilled in article by T.Holt; see ~.efs. 

YeS First mills !:AU1t ·.Jere chloridization. in 1880s (refs in-;illuly. 1932. 
Spurr, 1895. u.s. ':;eol. Survey Prof. Paper 173 and Annl.~?t. 16 ;:t.2) 
failed. Cyanidatien -.r,!S success by 1900s on large scale - see James. 19 
1990. See also Utah County. In 1930s Snyder interests bl4:': new ;nill to 
treat ores and tuls. Getty Mining built pres€l'lt ;nill, ::005. ?ressure 

oxidatien plant started 1988 (Mininq t))qineerinq Feb. 19'?J p. 169). 
1930s mill koown as Franklin Lease. See Ref. cited abovE:. 

First plant built l.ms. closed soon. In 1930s. :leW mil.: 
'\'.0.-5? built by Requa and :-Ssociates; cf photos in James. 1987. ;:.~ 

Descr. in Salt Lake :tin.RiO·l. Jan. 30. 1902 p. ~l; ;un.15. :910. ~tc. 

Sacramento Southwest of Con. liercur Sacramento 19005 1914? No roast/cyaru.de No? Described in Salt Lake tUn.Rev. August 15, 1913 p12 ~t 5~ 

overland Same, over laM area 19005 1900s? No Cyanide 

Pine Canyoo Carr Fork IlE of Tcxlele Smelter site carr 1970s 9500 1980s No Flotatioo 
(see below' Fork 

? See above reference. S;r.all. unsuccessful aperar:.·,n 

Yes New mill erected ";;y Anaconda Co. to serve new underqrOtI!''c ::tine. 
stoping' ill Binqham district. Described in trade jcurnais. 
Dismantled aM ilXj;ed as a unit after a few years operatloo. 
Tail:inqs and site reclaimed. 1980s. 



l'I.ininq 
District 

Mill Name 
or Names 

Locatioo of 
Mill or Site 

Mines 
Served 

Yrs. tons Yr. Plant Process 
OOilt /dy Closed C(\ used 

Taili.nqs 
at slta? 

References .md I«:lees 

Internatiooal IS&R SE of smelter site, ENE of Tooele 1921 1000 19405 No notation Yes 
Townsite 

Rush Valley Bauer (QIR) S. of Bauer townsite, nr. Stocktoo 1903 1000 1954 ~ Gravit,r 
notation Yes Bar, So' IOOSt em of Tooele Valley 

!ktlerine, Calumet 
Also custc:m mill 

Ophir Ophi.r Hill Ophir Canjul, lIO.lth of ~ ca. 1900 19305 No Gravity 
Hill IIIine lower adit Ophir Hill etc. 200 
!iJved aM reWilt 1930s nr. lIO.lth of Dry 

retreated tailings 19405 275 flotatioo 

LicIl Hill, south of Ophir Zelia 1871 1880s 

Varioos small Sooth of ~ Chloride Point 1870s 1870s 

roast, amalqamate 
20 stamps 
Arrastres, 

am in Ophi.r (East I Canyoo etc. etc. 
St. John Beap St • ..kiln statioo area belOif Ophir 1984 1987 Yes 

Amalqamatioo etc 
Cyanide~es 

£.each 

Imperial Death Canjul, ca. 45 Mi. N. of Delta 
in Simpscn lbmtains. Imperial Lead 1924 40 19205 No ¢avity 

Cliftoo Cane Sprin;s Vest of Gold Hill tcwsite,S. of Ve!ldover 200 
Woodman l89Qs Yes Gravity Yes 

Amalgamatioo 

Delle Lakeside 
li:narch 

!JI'AH o:umY 
American Fork 

Fissures-x 

Pacific 

Belorphan 

Utah Valley (oren) Area 

Near old Pb Mine 192051 

BelOIt adit, 00 J)ltch­
;nan nat 

J)ltchman 1917 50? 1918 No 

Portal, lower Mit Blue Rock or Pacific150? 1930s~ 

Lower lXlrtaL Yankee mine' 
Mary El1.en Gulch 

Yankee 1920s 50? 1920s No 

Gravity 

Grav., Yes 
notation 
Gravity 

Utah Consolidated, No.of Geneva Steel ~rks 1978 150? 1984? notatioo,etc. 
United minerals Int'l Sooth Hecla 

Northeast of Payscn 
Relief or Dream' Mj. lowest adit Relief 1930s ? Yes See Text 

East Tintic 
Burqin 

Harold 

Slue Ledqe (Park City) 
Mayflower 

Glenallen 

WASHllmCN 

Harrisb.Irq Christy 
StOrllalt 
Others 
lIestern Gold 
&Urani\Jll 
canpany 

-; 

Bull Valley HamOOrg 

Termeco 

At Burgin No.2 Shaft . . Buzvin 
Silver Pass Creek, II. of Goshen 

lbmtainside E. of Goshen Tintic 
Standard 

19651 800? Yes 

1920 200 19205 Ruins 

notatioo 

Chlorid 
'-ization 

Yes 

No 

Gcdiva. IJncle 
Knightsville Area, E. of Ellr. sam 1905 

Dietz and keedy 
pat'd dry process 

Upper reaches of 
Manni.nq Canyoo, SE of 
Mero.Ir (see Tooele Co.) 

Ccn. Mercur 1900s 
ani taiJ.i.ms 19305 

19305 No Cyanidatioo 
Roastim Yes? 

BelCM portal of New Park New Park 1962 400 1972 No Flotatioo Yes 
mine adit, E. Flank, Wasatch ~ 
at lIO.lth of Big J)ltch 
Pete EIol.low 
Gleoo::e Canyoo, East side of Glencoe 1924 100 1930s? 00 Gravity 
wasatch Range, Star of Utah adit? 

BelCM aM north of mines Six mills 1880s 1ooo? ' 18905 No Pan Yes 
of Silver Reef area served mines Amalqamatioo 

Between mines am Silver Silver Reef 1950s 2oo·~ 1950s? Yes notatioo Yes 
Reef Townsite 

nat SE of r.ew townsite Clristy ani 1980s 
other tailings 

Goldstrike District Hamburg 1900s small 

198?? 

Cyanide Yes 
heap leach 

I«:l Amalgamation 

Yes Heap leach en 

Tutsaqubet St. Ceorqe Below Apex !tine 19705 
-1980s 

Leach, etc. 
1'tinirq Co. 

Two mills, one for oxide. Ph/one for sulfides, were Ulterdepenient. 
Both were custan plants servinq Anaccoia subsidiary's smelter. 
!t:Kenna (l923}am U.S.B.M.I.C. 6027 descrl.be. Dismantled 1976: roc­
lamatioo of tailims area carried out. Singham was major ore soorce. 

Gravity coocentrator erected by Bullioo Coalitioo Mines Co. was re­
Wilt 1924 by Caubined Metals Reductioo Co. Treated custc:m ores fran 
Nevada etc.Expanded and IOCdified; see Gilluly, U.S.G.S. ibid; James 
1990 • Dismantled 1976. 
See U.s. Bu. Mines. ~ed ani reOO:ilt 19305 nr. :nlth of DIy Canycn 
to north. See Tagqart, (1956 printmq) p.2-194-195. 

Used a furnace, etc. /obved to Butte. /i::ntana later, by walker Bros. 
at Salt Lake. Oeser. by D.S.Huntley, 10th Census US , V. D,p. 477, 1885 
Various small water powered mills, scma wtth smelters. See Huntley,Ibid 

Ore was dUlllpS hauled fran other districts. Process was small scale. 
Gee am Bensen (1987) note cot'JX)rate ownership. 

~ plant operated for short time, 1924-25. Described in U.S.S.M. 
Int. eirc. 6027 p. 10. 

First erected for precious metals, usinq 5 Crawford grind:in; mills. 
~ied 1950s for tungsten. Pieces reooved to Victoria Nv. 1985-86. 
SaDe data in U.S. Ceo!. Survey Prof. Paper by T.B.Nolan 

SIDall ~tal plant may have been OOilt. 

Erected by Fissures Exploration Co.; llXM!d 1 year later to Pacific 
Mine farther up canycn. Noted in U.S.Gool. SUrvey Prof. Paper 2Ol. 
See above; descr. briefly in Salt Lake Min. Rev. Minor retreatment of 
old tails by Jigs, floration, sneltinq? 

See above, also U.S.Bu. I'ines. Plant destroyed by soowslide? 

Built to serve South Hecla mine, .uta, am as custc:m mill. 
Apparently treated little are. 

As described in text, process and ;;rill feed were developed partly bas­
ed 00 religious beliefs. 'The substantial OOildings are impressi'le. 

Built by Kermecott Copper Corp. to treat partly oxidized Aq-Pb-Zn 
ores discovered 1950s-1960s. Operated regularly 1970s, intermittently 
1980s. Designed to float cerussite. 

tIsed. !bit Dern process, described by .ulen (see refs; also I.C. 6027) . 
Coloro.1l calcrete canks described as architectural heritage by Utah 
Architect (ref. in Ja::~, 1984). Tailings later shlpped to snelter . 

Heikes, Ibid; see also under Juab County. fhnansville. 
liater piped 2 miles fran Hanansville. 

~ site 'oIlIS 00 Salt Lake & Mercur Railroad. 
Briefly described in J. Gilluly, 1932, u.s. Ceo!. SUr. Prof. Paper 173 
Salt Lake Min Rev. Ap. 15 1906 descr. Holderman mill. 
Last mill OOilt by Snyder interests in 1930s to treat tails. 

Built by Hecla Minioq Co. , am treated ca. 1 :nillioo tens Au-Pb-Cu--Zn­
All ore fran structures belOl( MayflC'l""'.I tunnel le'/e!. See J. ~an 
ani J. sUns, in Enckscn et al, FAs.,Guidebook - Park City Distnct; 
Utah Ceo!. Soc. 1%8, p. 40-57. 
Desaibed in U.S.a.M. Inf. Cir 6027. Previous experimental 
plant described by U.S. Gee!. survey. Apparently operated briefly. 

Larqe silver operatioo, described by James and Newman 1984; P.D.Proctor 
Utah Goo!. & Min. Sur. Bull; see refs. Later retreacment. shijllalt 

of SOlIe tailings. History of this old, isolated camp is limited. 
Built to accanpany deep e.xploration -It northeast em of district. 

See refs. Richard V. Weiman, pers. catmun., 1984. 

Initial test heap behind liells fargo bank OOildinq; proiuctioo 
CCIIIDeOCed 1980s usim conventional heap technology at new site. 

t\le-$tamp mill. described in trade journals. 

CUrrently extractim gold fran ore discovered in 1970s-1980s. 
Descri.bed in trade joornals, Utah :fuunq Associatioo notes. 

Built to extract Ga and Ge fran oxidized copper-zinc ore by !1usto Expl . 
Co. clcsed, 1'386, t.'1en purchased am closed by Hecla Mininq Co. 
Described in trade journals. Closed for ncc:iificatioo, 1990. 



Table 2 Milling Processes Historically Used In Utah (Sources of Tailings) 

Recovery 
Process 

8asic Technology Used In Utah 

I. PhYsical Separation of netallic Product 

Gravity 

Alalgalation 

Coarse grinding: seoaration in water 
based on difference in sDecific oravity 

Coarse grinding; agitated/contact with 
letallic lercury. Steal and inorganic 
chelicals sOletiles added in silver lills 

Electrostatic Behaviour near electric charge 
Separation distinguishes sphalerite frol oangue 

najor EauiDlent Used in Utah Plants 

Jig; Concentrating table IUilfley) 
etc. belt vanner IPre-19201 
sluice bOI or riffle IAu only) 

ElalDles in Utah 

Arthur. nagna ore-
1920s. Cactus. Beaver 
County 

Pan or barrel alalgalator (grinding Fark Valley district 
devicel -19005: Silver Reef. 

Huff precipitator 

Washinoton countv.ISSOs 

United States lill. 
"idval!. 19205 

Character of Tailings 

Relatively coarse sand 
oredolinates 

Relativelv coarse sand 
is tyoical 

Byoroduct of gravitv or 
flotation concentration 

Flotation Fine grinding Ball li11 and flotation cells Magna (kennecott) After Relatively fine. ITyp. 
1922 Ontario lill IPark greater Dercentage of Addition of linor chelicals to lodify oH Filters 

and surface properties. "etallic parti- City Venturesl 19705: -400 lesh slilesl 
cles cling to organic froth and rise to Burgin lill. Tintic 
surface of agitated water district 

Variations: Seoarate letallic sulfides based on 
Selective 
Flotation 

prooerties "ultiDle banks of cells Kennecott: "0 recovery 
United States lill. 
1960s. Bauer lill 

iI. HYdrOletallurgical Separation of Metallic Product 

Cvanide (or Grind: adjust pH. dissolve letals in 
other organic) sodiul or potassiul cYanide. separate 
Leach solution frol pulp; Frecioitate native 

letal. Recycle leach solution 

Variation Leach on oad. coarse crushing onlv 

Variatio~ 

Inorganic 
Leach 

Variation 

DestroY sulfides by roasting lor today. 
by Dressure 8utoclavingl 

Adjust oH. dissolve letallic linerals. 
Natural b~cteria lay aid sOle processes. 
Precioitate by reaction with ferrous or 
base let!l 3Cr!D or in electrolytic cell 

Destroy s~lfide5 by roasting with 
oowdered coal. salt 

Leaching svstel/tanks and .aterial Barrick "ercur (Getty 
handling systel. filters. carbon or Minerals I lill. Tooele 
zinc precipitation sYstel Co. 

~oasting plant 

leaching systel' 
Tanks. Drecipitation 

Roasting Dlant. leaching vats or 
tanks 

Orul line. Detroit 
district-ftillard Co. 
1980s 

Cons ftercur lill 
1900 - 1912 

Clifts Cooper Ilisbon 
Vall~yt: Rocky Range 
COPDer ~est of ftilford 
19705 

Holt-Oern Drocess. e.g. 
at Standard and ,iiver 
Citv. Tintic district 
19205 

Coarse to very fine-las 
reauired for eltractionl 

Heap leach Drocess tails 
typically coarse. incl­
ude lesser Dercentage of 
sliles frol grinding 

Contain cinders. 
Fe oIides 

Iron olide DreciDitate~ 
frol leach solution 

Fe-Olide bearing cinders 




