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Preface 

This brief Historic American Engineering Record project report is the 
culmination of a summers work at Kennecott, Alaska, a National Historic 
Landmark located within Wrangell-St. Elias National Park and Preserve. 
Much of this historic mining camp remains, but because of the limited 
duration of the project, the team focussed on the recording of the 
significant mill at Kennicott. It is the best extant example of an early 
twentieth century copper concentrator. Since the significance of the mill 
is the information it displays of the mineral benefaction process, the 
record depicts this process rather than the structural components of the 
mill. Original design drawings of the mill are at the University of 
Alaska-Fairbanks. 

Seasonal historical architects Dave and Nan Anderson prepared the record 
drawings, while Historic American Engineering Record photographer Jet Lowe 
prepared the record photographs. Seasonal historical architect Ken Martin 
finished the drawings and completed site plans. The project was directed 
by regional historian Robert Spude with the assistance of Dave Snow, 
regional historical architect, Richard Anderson, HAER architect from the 
Washington Office, and Robert Vogel of the Smithsonian Institution. The 
staff of Wrangell-St. Elias National Park and Preserve provided work space 
and field assistance. 

R. L. S. o . 

S. M. F. 
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Copper Experts at future site of Kennecott, 1902. 
Courtesy National Arch Ives. 



Kennecott: Historical Overview 

During the two decades preceding and those 
following World War I, when the United States 
produced more than half the world's copper, the 
mines at Kennecott, Alaska were among the nation's 
largest, and contained the last of the great high 
grade copper ore deposits discovered in the 
American West. Just as mining technology was 
gearing up to exploit the low-grade ores that 
remained in the West, the Kennecott mines exposed 
an ore deposit of a quality unequaled anywhere in 
the twentieth century. Mining journals and mining 
engineers used superlatives to describe the rich 
deposit found at the Kennecott mine. Competition 
for the ownership and the development of the mine 
affected territorial and national politics and led 
to the Ballinger-Pinchot affair. 

On July 4, 1900, Clarence Warner and "Tarantula 
Jack" Smith staked the Bonanza mine outcrop. By 
mid-August they and nine of their partners had 
staked much of the ground which would become known 
as the Kennecott mines. A young mining engineer, 
Stephen Birch, was in the area and acquired options 
on the claims. Backed by Henry 0. Havemeyer, a New 
York investor, Birch formed the Alaska Copper and 
Coal Company which was promptly sued by others 
claiming ownership of the rich deposit. From 1901 
to 1904 the Chitina Exploration Company, which 
claimed to have grubstaked the prospectors, and the 
Copper River Mining Company, which claimed legal 
title, dragged the suit through territorial and 
federal court and were denied judgement in their 
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Work train on Copper River & Northwestern Railway, 1910. 
Courtesy Anchorage Historical and Fine Arts Museum. 
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favor. The Supreme Court of the United States 
refused to hear the case. 

In 1905 the Alaska Copper and Coal Company was 
reorganized as the Kennecott Mines Company. The 
Guggenheim family, controllers of the American 
Smelting and Refining Company (ASARCO) smelter 
monopoly, and J.P. Morgan, another wealthy 
industrial investor, entered the enterprise and 
organized the "Alaska Syndicate" to fund the mine's 
development. Between 1905 and 1911 the syndicate 
spent $25 million to build mine and mill works, a 
196-mile railroad, and organize a steamship line 
connecting the copper port of Cordova with ASARCO's 
Tacoma smelter. All this occurred prior to the 
first shipment of copper. 

On April 8, 1911, the first trainload of copper, 
worth $250,000, was shipped from Kennecott in 32 
railroad cars. By 1916 production had reached 
108,372,783 pounds of copper worth $28,042,396. 
Kennecott was classed among the nation's largest 
mines, with those at Butte, Montana, Bisbee, 
Arizona, and Bingham Canyon, Utah. During 1915-
1922 it ranked 3rd to 7th in production. With the 
building and operation of the mines and their 
supply line - the Copper River and Northwestern 
Railway - this was the largest, most costly, and 
complex mining enterprise in Alaska. But 
Kennecott's significance lies more in the quality 
of it's ore. Despite the general assumption that 
Alaska's gold was preeminent, no single Alaskan 
placer gold district or gold lode entity was as 
productive of mineral wealth as the Kennecott. 
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Kennecott mill, 1912. 
Courtesy Museum of History and Industry, Seattle. 
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At the same time, the Guggenheim's acquisition of 
fraudulent coal claims in the nearby Bering Rive 
coal fields caused a feud between Secretary of 
Interior Richard Ballinger and the head of the 
Forest Service, Gifford Pinchot. President William 
H. Taft inflamed the feud by firing Pinchot, but 
declared the coal claims invalid over Ballinger's 
protests. Taft's action effected the upcoming 
presidential election. The Alaska Syndicate failed 
to acquire the coal needed to fuel their railroad 
and mill and became, to many people, a monstrous 
grabber of Alaska's resources. 

To meet the changing political and mining world, on 
April 12, 1915, the Guggenheim and Morgan interests 
formed the Kennecott Copper Corporation. Stephen 
Birch became the first president and saw to the 
transfer of the Alaska Syndicate holdings—the 
Kennecott Mines Company, the Copper River and 
Northwestern Railway, the Alaska Steamship Company, 
and the Beatson Copper Company, all in Alaska—into 
the new corporation. The phenomenal profits from 
the Alaska mine provided the capital to fund 
Kennecott*s purchase of the Bingham Canyon mine in 
Utah and other low-grade mines in Nevada, Arizona, 
and New Mexico. By the 1930s, while the deposit in 
Alaska was nearing exhaustion, the corporation had 
expanded to become the nation's largest copper 
company and an international force in the metals 
market. The Kennecott business organization had 
met the shifting realities of the mining world. 

The structures at Kennecott, cumulatively, are a 
true vestige of an early twentieth century copper 
mining camp. The mill represents mining technology 
of the era. The copper industry was transformed 
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Bonanza Mine, ca. 1920. 
Courtesy Cordova Historical Society. 
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during the first quarter of the twentieth-century 
by the ability to work large deposits of low grade 
ore by concentrating 2% or lower grade ore up to 
50% to 80% copper concentrate, which then went to 
the smelter. Among other innovations were 
"leaching," where chemicals acted to dissolve out 
the mineral, then precipitate it into a 
concentrate, and "flotation," where oil or grease 
was used to separate, through a bubbling action, 
the mineral from its host rock. All these 
processes are represented at Kennecott; the ammonia 
leaching process was first successfully used on a 
commercial scale at Kennecott. E. Tappan Stannard 
perfected the process in 1915 and enabled the 
company to work its "low grade" (8%) ores. A 
flotation plant, planned earlier but delayed 
because of litigation between the patent holder and 
a number of western mining companies, was built in 
1922-1923 (the year of an out of court settlement). 
Thus by 1924 the milling plant equalled, if not in 
size at least in function, all western copper 
mills. That year was the last year of major mining 
discoveries at Kennecott. 

The Kennecott deposit, though rich, proved limited 
in extent. The operation closed in 19 38 (producing 
an estimated $200 to 300 million worth of copper in 
28 years); the company vacated the camp and donated 
its railroad to the territory. 

Unlike most Western mining companies capable of 
working with only geographically isolated, high 
grade ore deposits, the Kennecott Copper 
Corporation (backed by the Guggenheims) was able to 
reorient into an international conglomerate owning 
long-term, low grade ore mines. By designing the 
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Kennecott at Its zenith, ca. 1925. 
Courtesy Alaska HIstorIcaI Library. 
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world's first ammonia-leaching plant at the 
Kennecott site, the corporation was able to extract 
higher mineral values from the low-grade ores which 
were once discarded, ensuring further profits. 
Increased profits allowed investment and expansion 
elsewhere. 

The camp of Kennecott is little changed since the 
1938 closing and today provides a window into the 
technology and work environment of the early 
twentieth century. Technological artifacts remain 
in situ due to the site's remoteness. The mining 
camp, with its striking red buildings with white 
trim, dominated by the woodframe fourteen-story 
concentrator, is overwhelmed by the Kennecott 
Glacier and the Wrangell Mountains, which stand 
14,000 feet above the camp. The camp is within the 
Wrangell-St. Elias National Park and 
Preserve/Kluane National Park (Canada) area, a 
World Heritage Site noted for its geology. 
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Kennecott mill. 1985. 
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KENNECOTT COPPER CORPORATION 
KENNICOTT. ALASKA 

Documentation of Kennecott was undertaken 

by the Historic American Engineering Record (HAER), 

a Division of the Notional Park Service, in coop

eration with the Great Kenmcott Glacier Land Com

pany. The project was executed under the general 

direction of Robert J. Kapsch, Chief of HABS/HAER, 

and Boyd Evison, Alaska Regional Director, Nation

al Park Service. Recording was carried out dur

ing the summers of 1985 and 1986 by Robert L. 

Spude, Project Director, David Anderson, Nan An

derson, and Ken Martin, Architectural Technicians, 

John Lowe III, Photographer, with the assistance of 

Richard Anderson and David Snow, Historical Ar

chitects, and the Wrangell St. Ellas National 

Park and Preserve staff. 

In 1900, prospectors discovered the copper outcrops 

located atop Bonanza Ridge in the Wrangell Mountains, 

Alaska. The high-grade surface ore, assaying up to 70% 

copper, astounded the mining world, but years of litigation 

over ownership and the distance from cheap transportation 

delayed development of the mines. In November, 1906, 

the House of JP Morgan and Company and the Guggenheims 

united to consolidate ownership of the richest claims, fund 

mme work, build a milling plant, and complete the Copper 

River and Northwestern Railway from the coast to the Ken-

necott mines. The railroad reached Kenmcott on March 29, 

19/1, and full scale production began 

The high grade ore was shipped directly to the Guggen

heims' Tocomo smelter, while low grade ore was first pro

cessed in the concentration mill below the mines The mil 

town and mines were equipped with advanced machinery 

and the latest technolical innovations in mineral benefaction 

The first successful application of the ammonia leaching 

process occurred here in 1915. 

In 19/6, the most productive year, the copper produced 

amounted to 55,085 8 tons, making the Kennecott mines 

the third-largest producer in the United States. That year, 

the newly formed Kennecott Copper Corporation began 

ocquiring other properties which would eventually include 

mines throughout the world. 

The Kenmcott deposit, though a unique, high grade de

posit, proved to be of limited extent. Altogether, $300 

million worth of copper and silver were produced by 

the time Kennecott closed the mines in 1938. Standing 

above the mill town, the mill and its machinery remain 

today, a classic example of early twentieth century 

mining technology, while the Kennecott Copper Cor

poration continues as on international mining conglom

erate. 

Net* Partial rocons true/ion Crowing of Konnacott ccncsnfrotion 
mill onC loochlng plont, co 1938, testa on flale notos, historic 
phofogropht, onC original drawings. 

ffota Tht town and gloelor ara nomad for Alaska asalorar Robert 
Kmnnteott Tba company noma is a mtifpamng of the graoar noma 



ion Dollar Bridge. Former Copper River and Northwestern 
Railway bridge across the Copper River. Miles glacier In the 
d I stance. 1985. 



COPPER ORE TRANSPORTATION 
1911=1938 

ThrM modtt of transportation corriad Konrwcoft ors from mans to -manor : 
I Aarlol Tromwoya (monufocturad by tha Tranton Iron Company) 

2 Railroad (tha Cop-par Rtvor & Ncrthwsstsrn Roaway, a 196 mila ana from Cordova to 
Ktfwiicott, comptttad in 1911 ot a coat of $ 2 3 , 0 0 0 , 0 0 0 ) 

3. Staomship (oparotad from Cordova to Tocomo by tha Alaska Saaomahip Co an; any) 
All thrao ly t tamt wars controllad by tha Alaska Synoscots, on oroonirolion cofMoaoottng 
tha backing of H O Hovamayar, tha Houaa of Morgon. tha Cuuyaaliaaaa ond fha K«r» Loab 
Company. In 1915 tha tyndicata incorponstad as tha Kannacoft Coppar Corporation 

Tram* and tha railway both csasad oparotiona in 1936 whan Kannacoft cJoaod rta awnaa 
Only tha Alaska Staomship Company continuad sar«ang Alaska's coast until svpsrcaoad by 
air transport in 19711 
MOTE Though tho tomn memo it mpeihtd toemjcott, the cemmmmf emmm m mmemmel Ifmmgrefl. 
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Bonanza Ridge. 1985. 
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Bonanza ridge and Kennicott from KennIcott Glacier moraine. 1985. 





Tramway termlnus, rear of mill. 





Buchanan Jaw Crusher. 





Plat-0 SI Ime Tables. 





Janney Flotation Cells. 





Leach Ing Tank. Evaporators at rear. 



AMMONIA LEACHING FLOW DIAGRAM 
SOLUTION SECTION 
{Showing i set of Evaporators, designated AM& *B*) 

C, 2/ tons of rich solution to A a B. 
Cg Steam into A - vapors from A into 6 to condensers. 

Ammonia concentrates to storage ton* {assay (7%NH3). 
C, After boiled out, solution assays .03% NH3 in A. 

Steam off A turned directly into B. 
C$ Solution from A dumped into fitter. Filtrate pumped to 

settling box Precipitates in filter assay 75% Cu (with 
28%Hf0l 

Cg, A recharged - same as C . 
Ce Some as C (reversed). 
Cf Fitter steamed after receiving 3 dumps of 15 lb far 4 to 

5 hours Condensate to settling box 
Cg Precipitates (assay 75% Cu with IB%1*,0} sacked and 

sent up to storage room for shipment to smetter. 
Cg Precipitates from settling box pumped into filter at 

end of each month 

LEACHING SECTION 
(Showing 4 of 7 solution storage forms and 3 of 8 leaching 
tanks - Leaching ton* No. / ' A " 

Leaching tan* No 2 'B'J 

A, End of 32 hr circulating leach and start of pumping 
direct to L 7No 2 *54 tons sokifion (assay 45% Cu, 
80% NHj) 

A2 24 tons ofwash solution pumpedon top of charge offer 
start of A, solution (assay Q4%Cu, 1% NH5 ) 

Aj 35 tons of steam at IfO lbs pressure 
A 4 After charge in LT No 2 is covered completely, 45 tons of 

solution (assay 2 45%Cu, 4 28%NH3)is pumped off 
via pit condensers to make - up ton* 

A5 i€ tons of wash solution (assay 04% Cu, I0%NH3) 
A6 Tattings to waste 

8/ 8 tons of diluted solution syphoned to wash ton* by gravity 
(assay 04% Cu, iO% NH3) if syphoned to waste, which 
is not always practicol owing to voryng amounts of H20 
in tails, assay not lo exceed O f% NH3. 

82 At end of 12 hour slill leach, 84 tons of rich solution is 
pumped to storage tank for distillation (assay 6 % Cu, 
8 % NH3 ) At some time 40 tons of ammonia concentrate s 
pumped on fop of charge (assay 17% NHj) 

B3 After concentrate is purnped on, 45 tons of make-up soF 
ufion is added to recover charge as before B2 (assay 
245% Cu, 4 28%NH3) 

64 32 circulating leach (assay at start 181% Cu, 80% NH3 ) 
85 Same as A, (Leaching ton* No I) 
Bs 24 ions of wash soiitrin pumped on top of charge after 

start of 8, to teaching tan* No 3 
Br 35 tons of steam at IIC lbs pressure, some as A3 (L T. 

No I) 
B8 Same as A4 (Leaching fan* No I) via pit condenser No 2 
Bg Some as Ay (Leeching ton* No I) via pit condenser No 2 
Bff Some as A6 (Leaching tan* No I) 
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Tailings below Leaching Plant and Mill. 





General Manager's Office below Mill. 







National Creek Bunkhouse (left), Company 
Store, and West Bunkhouse from Mill. 1982. 





West Bunkhouse and Refrigeration Plant. 
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Powerhouse. 1985. 




