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I. INTRODUCTION 

Location: 
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UTM: 

Construction Date: 

Present Owner: 

Present Use: 

Significance: 

Historian: 
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MORONY HYDROELECTRIC FACILITY 

HAER No. MT-135 

The Morony Hydroelectric Facility is on the Missouri River approximately 20 
road-miles northeast of the City of Great Falls in Cascade County, Montana. 
It is one of five hydroelectric generating plants situated within a 15-mile long 
stretch of the river known as the Great Falls. Four of those plants, including 
Morony, contribute to the Great Falls Hydroelectric Historic District. 

Morony Dam, Mont. 

Zone 12: Easting 
495216 
495498 
495653 
495406 
495156 

1928-1930 

Northing 
5269882 
5269627 
5269502 
5269596 
5269664 

Pennsylvania Power and Light-Montana (PPL-Montana) 

Hydroelectric Generating Plant. 

The Great Falls Hydroelectric Historic District is significant for its 
association with the industrial development of Montana and the consolidation 
of most of the state's electric industry into The Montana Power Company. 
The district also derives significance for its association with John D. Ryan, 
Montana Power's first president and the primary force behind the 
hydroelectric development of the Great Falls of the Missouri during the early 
the twentieth century. Hydroelectric power generated at the Great Falls 
helped fueled the growth of Montana's leading economic force of the era, the 
copper and zinc mining and refining industries. The district additionally 
contains buildings, structures and equipment representative of hydroelectric 
designs and technologies of the early twentieth century. The Morony 
Hydroelectric Facility contributes to the district's significant historical, 
architectural and engineering values. 

Mary McCormick 
Renewable Technologies, Inc. 
Butte, Montana 59701 
November 2007 
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The Morony Hydroelectric Facility is on the Missouri River about 20 road-miles northeast of 
the City of Great Falls in west-central Montana (Figure 1 ). It is one of five hydroelectric 
developments along the Missouri River's Great Falls region, a series five falls and intervening rapids 
which, in their natural state dropped the river 500 feet in 15 miles. The Black Eagle Hydroelectric 
Facility is next to the city at the first of the Great Falls, Black Eagle Falls. The Rainbow 
Hydroelectric Facility is about 3 miles downstream of Black Eagle and the Ryan Hydroelectric 
Facility lies 41/2 miles downstream of Rainbow. The dam at Ryan stands on the largest of the falls, 
the "Big Falls" or "Great Falls." The Morony Hydroelectric Facility is 2Yz miles downstream of 
Ryan, and the most recent hydroelectric facility at Great Falls, the Cochrane Development, lies 
between Rainbow and Ryan. 

The Morony Hydroelectric Facility is a discontinuous component of the Great Falls 
Hydroelectric Facility Historic District, along with the Black Eagle, Rainbow and Ryan 
Developments. Resources at Morony that contribute to the district include the dam and its integral 
powerhouse; the sole remaining buildings at the facility's former Operators' Camp, a clubhouse and 
a garage; Morony-to-Rainbow 100 kV Transmission Line; and the archaeological remains of a 
temporary camp occupied during the plant's construction (Figure 2). The transmission line carries 
the high-voltage electric generated at Morony to a 100 kV switchyard at the Rainbow Hydroelectric 
Facility, and beyond. 

B. Background to Hydroelectric Development at Great Falls and Formation of 
The Montana Power Company 

The hydroelectric development of the Great Falls primarily came in response to the ever
increasing need for power by Montana's mining industry, in particular its copper concern. 
Discoveries of massive copper deposits at Butte in the southwestern reaches of the state in the early 
1880s coincided with an unprecedented demand for copper caused by the spread of electrical 
technology in the United States and Europe. The construction of a large new state-of-the-art copper 
smelter at the nearby town of Anaconda helped foster the boom and, by the late 1880s almost half of 
the nation's copper came from Butte. While many other mining companies also prospered, the 
Anaconda Company dominated the industry, controlling many of the copper mines at Butte and the 
smelter at Anaconda. 1 

In the early 1890s, one of the Anaconda Company's major revivals, the Boston and Montana 
Consolidated Copper and Silver Mining Company (Boston and Montana), contributed to the 
development of the first hydropower facility at Great Falls. As part of a bold attempt to secure a 

1 For a detailed history and analysis of the copper industry at Butte-Anaconda in the late nineteenth and 
early twentieth centuries see, Michael P. Malone, The Battle for Butte: Mining and Politics on the Northern 
Frontier, 18 64-1906 (Seattle: University of Washington Press, 197 6). 
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Figure 1. Locational map, Morony Hydroelectric Facility. 
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Figure 2. Site map, Morony HydroelectricFacility. 
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more competitive edge in the state's copper industry, Boston and Montana officials decided to 
relocate its major refining operations from Butte 150 miles to Great Falls. A critical water shortage 
and acute pollution prohibited new development in Butte, but with its vast hydropower potential and 
pristine environment, Great Falls offered a viable alternative. The Great Falls Water and Townsite 
Company, which then controlled all of the Great Falls' potential hydropower sites, helped to entice 
Boston and Montana to Great Falls by agreeing to furnish the company free hydropower for five 
years.2 

In 1890-91, the Power and Townsite Company erected a timber crib dam at the Great Fall's 
Black Eagle Falls while the Boston and Montana completed construction of its new reduction works. 
Among the mining company's facilities was a small power plant located on the river bank just below 
the dam's north abutment. Most of the hydropower generated at the Boston and Montana power 
plant was transmitted to the company's concentrator and smelter in mechanical form. In addition to 
mechanical equipment, the Boston and Montana power plant housed a dynamo that generated a 
comparatively small amount of low voltage DC current. Boston and Montana primarily utilized that 
current to operate an electrolytic refinery. Although extremely limited, these early production and 
use of hydroelectricity at Black Eagle demonstrated its enormous potential as an industrial power 
source.3 

At the time of the first hydro power developments at Black Eagle, transmission technologies 
had restricted the use of electrical power to areas were the consumers or market lay within no more 
than about one mile from the power-generating facility. This situation changed dramatically after the 
mid-1890s when hydroelectric power developers at Niagara Falls confirmed that high-voltage AC 
current could be successfully transmitted over long distances on an economical basis. Industrial 
concerns and municipalities soon began planning and constructing large-scale hydroelectric stations 
on many of the nation's major river and streams.4 

By 1908, three major new hydroelectric generating plants were in operation on the Missouri 
River system in Montana. Two of these facilities, the Canyon Ferry and Hauser Developments lay in 
the vicinity of Helena about 75 miles above Great Falls, while the third, the Madison Development 
was even farther upstream on one the Missouri's major tributaries, the Madison River. The owner
operator of the two Helena plants, Samuel T. Hauser and his Missouri River Electric Power 
Company, dominated the state's electric industry at the time, holding power contracts with most of 
the major mining companies at Butte. Top among these was the Amalgamated Copper Company 
(Amalgamated), a giant holding company that had been formed by Standard Oil Company interests 

2 Fredric L. Quivik, "The Great Falls Smelter: Some Reflections on Its Significance," paper presented at 
the Montana State History Conference, Great Falls, Montana, October 1982, 1-3; "Great Falls Water Power and 
Townsite Company," n.d., 4-6, typed manuscript on file in the Montana Power Company Predecessor Records 
Collection, Montana State Historical Society Library and Archives, Helena. 

3 Great Falls Water Power and Townsite Company," 4-6; W.T. Burns, "Refining Anaconda Copper at 
Raritan and Great Falls," Engineering and Mining Journal 128 (24 August 1929): 309. 

4 Duncan Hay, Hydroelectric Development in the United States, 1880-1940, vol. I (Washington, DC: 
Edison Electric Institute, 1991). 
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in 1899 to control the assets of the Anaconda Company's successor, the Anaconda Copper Mining 
Company (AMC). In addition to its Butte mines and the Anaconda Smelter, by then ACM also 
owned the Boston and Montana's former Great Fall smelter. 5 

Electric power provided by the Canyon Ferry, Hauser and Madison Developments enabled 
numerous changes in the copper industry. By 1908, most major mining companies in Butte had 
converted from conventional steam power to electricity to drive air compressors for rock drills, 
lighting, and signal systems. A few operations installed underground electric motors to drive water 
pumps, large ventilation fans, and trolley locomotives for haulage. However, conversion costs, 
coupled with reservations about reliability and availability of service, restrained more expedient and 
widespread acceptance of electricity for one the mining industry's most costly and power-intensive 
mining operations, the hoisting of ore from underground up to the surface. 6 

The focus of hydroelectric development in Montana shifted from Helena back to the Great 
Falls after 1908, triggered in large part by the failure of Hauser Dam during unusually severe spring 
flood conditions that year. In response to the failure which drastically cut Amalgamated's electrical 
supply, the ACM's president at the time, John D. Ryan, and some of his associates formed the Great 
Falls Power Company and purchased the Great Falls power sites, both developed (Black Eagle) and 
undeveloped. Ryan and Amalgamated soon formalized a contract for power in which the Great Falls 
Power agreed to begin supplying ACM electricity at rates substantially lower than those charged by 
Hauser by 1910. To meet this obligation, Great Falls Power constructed a large, 25,000-kilowatt 
hydroelectric facility at Great Falls' Rainbow Falls and a 100 kV transmission line from the facility 
to Butte and Anaconda.7 

Ryan's involvement growth and development in Montana's electric industry intensified 
further after he became Amalgamated's new president in 1909. Although Amalgamated controlled 
most of Montana's copper industry by this time, the mines operated independently and often 
inefficiently. Ryan firmly believed that consolidation, standardization, and modernization of the 
industry necessary in order to lower costs and provided it a more competitive edge with new copper 
mines opening in Utah and Arizona. He therefore instigated a program to organize the company's 
operations "upon an industrial basis." The "technological key" to Ryan's transformation of the 
copper industry was abundant electricity at a low cost. This need, in part, stimulated a series of 
events that resulted in the merger of the Missouri River Electric and Power Company and other 
electric utilities on December 12, 1912, to form The Montana Power Company (Montana Power). 

5 Alan S. Newell, "Victim of Monopoly: Samuel T. Hauser and Hydroelectric Development on the 
Missouri River, 1898-1912" (M.A. thesis, University of Montana, 1979)" 37-60; Cecil Kirk, "History of Montana 
Power," ca. 1969, volume 1: chapter 2: pp. 50-51, 58, typed manuscript on file at the Montana State Historical 
Society Library and Archives, Helena:. Because this three-volume history, divided into 14 chapters, has inconsistent 
pagination, citations will refer to volume: chapter: and page(s). 

6 Edwin Higgins, "Methods of Mining and Handling Ore in Butte," Engineering and Mining Journal 85 
(11 January 1908): 99-100; W.A. Scott, "Montana Power Company's System," Electrical Review 71 (14 July 1917): 
50. 

7 Great Falls Tribune, 24 August 1908, 1; "Great Falls Water Power and Townsite Company," 7-8. 
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Control of the company lay with Ryan, its firs president and majority stockholder. By mid-February 
1913, the Great Falls Power Company and its hydro facilities and been added to Montana Power's 
asset portfolio.8 

With his power base secured, Ryan rapidly moved to improve the efficiency of the Missouri 
River hydroelectric facilities. Between 1913 and 1918, Montana Power upgraded facilities at Black 
Eagle to 3000 kilowatts and at Rainbow Falls to 35,000 kilowatts; constructed the 60,000-kilowatt 
Ryan Development at Great Falls; and upgraded the capacity of the Hauser Development to 18,000 
kilowatts. It also built the 50,000-kilowatt Holter facility 25 miles downstream of Hauser, as well as 
erected Hebgen Dam at the headwaters of the Madison River, creating a storage reservoir that 
increased minimum average water flow to the hydroelectric facilities downstream.9 

Power from the Missouri-Madison hydroelectric system in tum fueled the modernization of 
the copper industry. Between 1910 and 1916, ACM installed an electric-powered central hoisting 
system and universally equipped its mines with electric locomotives, water pumps and ventilation 
fans. It also electrified the Butte, Anaconda and Pacific Railroad, its ore haulage line between Butte 
and Anaconda. Ample, low-cost electricity also stimulated development of new flotation and 
sulfuric acid leaching processes and other improvements that permitted reduction of complex ores 
previously considered of minimal value. These improvements enabled deeper operations, increased 
recoveries, and substantially lowered costs of operations, factors that all helped ACM and Butte to 
maintain dominance of the world's copper market through World War 1. 10 

Power from the Missouri-Madison hydroelectric system also fueled the rise of the zinc 
industry in Montana. As World War I inflated the price of zinc, ACM's metallurgists perfected 
electrolytic refining that permitted profitable reduction of Butte's complex zinc ores. Although ACM 
erected its first zinc refinery at Anaconda in 1916, it soon moved its center of operation to Great Falls 
to take advantage of the hydroelectric power there. By 1920, the Great Falls electrolytic zinc plant 
was the world's largest, producing over half of the world's electrolytic zinc. Within the next several 
years, ACM more than doubled the capacity of plant and was producing greater than half of the 
world's supply of zinc. Montana Power redeveloped the Black Eagle facilities to an 18,000-kilowatt 
plant in 1926, specifically provided additional power to the zinc plant. 11 

8 Carrie Johnson, "Electrical Power, Copper, and John D. Ryan," Montana: The Magazine of Western 
History 38 (Autumn 1988): 28-33. 

9 For a description of the hydroelectric facilities and integrated distribution system development 
established by Montana Power Company at this time, see Max Heb gen, "The System of the Montana Power 
Company,' Electric World 65 (12 June 1915): 1535-44 and Scott, "Montana Power Company's System," 49-54. 

1° C.D. Woodward, "How Anaconda Applies Electricity in Mining and Metallurgy," Engineering and 
Mining Journal 128 (24 August 1929): 336-39; Johnson, "Electrical Power, Copper, and John D. Ryan," 33. 

11 Frederick Laist, "Modem Metallurgical Miracles," Engineering and Mining Journal 128 (24 August 
1929): 289; Kirk, "History of Montana Power,"2: 9: 36-37; Quivik, "The Great Falls Smelter," 4. 
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By 1927, Montana Power had begun serious consideration of constructing another 
hydroelectric facility at Great Falls. While the company had just redeveloped and significantly 
increased the generating capacity at Black Eagle, ACM was in need of even more power for its local 
operations. Montana Power investigated the feasibility of hydroelectric development at an 
alternative location near Polson in western Montana but only briefly. It selected the Morony site at 
the Great Falls' instead, in part due its proximity to it Great Falls refinery and zinc plant. 
Additionally, construction equipment used during Black Eagle's redevelopment could easily be 
moved to Morony, only about 10 miles downstream. 12 

For the design of the Morony Development, Montana Power retained the services of the 
engineering firm of Charles T. Main. Headquartered in Boston, but with offices throughout the 
United States, Charles T. Main ranked as one of the nation's leading designers and builders of 
hydroelectric plants, including in Montana. The Rainbow plant was the first of the Great Falls' 
hydro projects completed by the company, followed by the Ryan plant. Montana Power continued to 
rely on Charles T. Main engineers for other projects including the completion of the Holter plant and 
the design and construction of the Black Eagle redevelopment. 13 

Charles T. Main started work on the Morony Development by preparing preliminary plans 
for a residential camp complex to house Montana Power personnel which would operate the plant 
upon its completion. 14 Operators' camps were standard facilities at most hydroelectric developments 
of the era, necessitated largely by the fact that hydro sites typically were in isolated locations at 
distances to far from towns or cities to allow for employee commutes on a daily basis. Additionally, 
hydroelectric technologies of time required that a plant be staffed around-the-clock to ensure safe and 
uninterrupted operations. Montana Power maintained operators' camps at all of its hydroelectric 
plants except for Black Eagle which was adjacent to the community of Black Eagle and just across 
the river from the city of Great Falls. 15 

Before much additional work on the Morony Development was accomplished 
responsibilities, Montana Power sold a majority of its common stock to American Light and Power 
Company, a conglomerate of several major utility companies located around the United States. 

12 Kirk, "A History ofMontana Power," 1: 2: 34-37; 3: 12: 39-40; Fredric Quivik, "Smelters: Anaconda 
and Great Falls," The Speculator l, no. 2 (1984): 43. 

13 Kirk, "A History of Montana Power," 3: 12: 39-40; Renewable Technologies, Inc., "Hydroelectric 
Generating Facilities on the Missouri and Madison Rivers in Montana," National Park Service Multiple Properties 
Nomination Form, Section E, pp. 5-6, 12, in Missouri-Madison Hydroelectric Project, FERC Project No. 2188, 
Cultural Resource Management: Plant Operating Facilities and a Private Recreation Camp, Evaluations of 
Eligibility for Listing in the National Register of Historic Places (Butte: Montana Power Company, 1991 ). 

14 Montana Power Company, "Morony Development Insurance Map," 12 March 1931, revised 27 April 
1940, revised 5 November 1951. The original (1931) title block notes that the map was "Traced From Chas. T. 
Main Print." 

15 "Hydroelectric Facilities on the Missouri and Madison River in Western Montana," Section E, 15-18. 
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American Light and Power, in turn, was controlled by the Electric Bond and Share Company, a 
holding company for securities acquired by the General Electric Company. 16 

Electric Bond and Share assumed responsibilities for finalizing the design of the Morony 
plant. Its engineers relied on a relatively new development in hydroelectric plant design for the 
powerhouse, the semi-outdoor facility. In such plants, the size of the powerhouse was minimized by 
the location of the transformers and gantry crane outside of the building. 17 Otherwise, the layout of 
the Morony plant reportedly was "the conventional one of a concrete gravity dam, power house and 
spillway arranged in a straight line across the river."18 Hydroelectric equipment to be installed in the 
powerhouse included just two generating units. Each unit consisted of a vertical Francis-type turbine 
rated at 31,000 horsepower and a vertical 25,000 kilowatt generator manufactured by the 
Westinghouse Electric Company. 19 

An Electric Bond and Share subsidiary, the Phoenix Utility Company, New York, received 
the construction contract for Morony. It started work in the fall of 1928 with its first project on hand 
being the construction of a railroad spur from the Great Northern Railway Company's mainline 
station at Goodale to the Morony site. A 6,600-volt distribution line was also brought in from the 
Ryan Plant to provide electric power to work stations at Morony as well as camp facilities.20 

Concrete work on the dam started early the following spring. Over the next ten months, Phoenix 
rushed construction "being that the power is much in demand." During September 1929, workers 
laid an average of 1,000 cubic yards of concrete a day and on one day, crews "handled 14,000 cubic 
yards of concrete, a record for dams of this type."21 By late November, the structure neared 
completion and before the end of the year, the sluice gates were lowered into position and the 
reservoir began to fill. In January 1930, both generators were activated; testing of equipment 
continued throughout the year. Finally, on January 1, 1931, the plant came permanently on-line. A 
new 1 OOk V transmission line carried its hydroelectric production between 7 and 71/z miles to a new 
100 kV switchyard at the Rainbow Hydroelectric Facility. There the line the interconnected with 
Montana Power's power grid. 22 

16 Montana Power Company, "History Book No. 1; Notes on Morony Construction," n.d., 1, on file at the 
Rainbow Hydroelectric Facility, Great Falls; Kirk, "A History of Montana Power," 3: 12: 38-41. 

17 Kirk, "A History of Montana Power," 3:12 40; Hay, Hydroelectric Development in the United States, 
vol. 1, 92-93. 

18 "History Book No. 1, Notes on Morony Construction," 1. 

19 Montana Power Company, "Appraisal of Property as of July 1, 1941 on Basis of Reproduction Cost 
New," unpublished report on file in the Montana Power Company Predecessor Records Collection, Montana 
Historical Society Library and Archives, Helena. 

20 Kirk, "A History of Montana Power," 3: 12: 41. 

21 Unidentified newspaper clipping, "Morony Dam Will be Manufacturing 70,000 Horsepower," on file at 
the Rainbow Hydroelectric Facility, Great Falls. 

22 "History Book No. 1: Notes on Morony Construction," 6-7. 
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Besides increasing Montana Power's total generating capacity to 294,300 kilowatts, Morony 
served as the regulating plant for the company's entire hydroelectric system. Montana Power's 
system was subject to "violent" load fluctuations because of large fluctuations in demand 
experienced by the electric locomotives of the Milwaukee Road, and the metallurgical plants and the 
electric hoists of the ACM. The Morony plant was specially designed with automatic controls to 
respond to these changes in load. Both of Morony' s generators shared the changing load, increasing 
or decreasing output together in response to fluctuation. If the load dropped below the point where 
one unit could more efficiently carry the load, then the controls shifted the entire load to one unit and 
switched the other unit to function as a condenser. In this latter mode, called "motoring the 
generator," current was fed into the generator causing it and the turbine to spin in the absence of the 
driving force of water, thus maintaining the quality of the current fed into the system.23 
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