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Preface 

In 1977 the Historic American Engineering 
Record (HAER) of the National Park Service 
completed an inventory of industrial and 
engineering sites in Michigan's Upper 
Peninsula. Included in the inventory was this 
turn-of-the-century powerhouse and canal at 
Sault Ste. Marie. 

Charles K. Hyde, the inventory director, 
was impressed by the historic significance and 
excellent condition of both the power canal 
and the hydroelectric plant. Following his rec­
ommendation, HAER fielded a summer proj­
ect at Sault Ste. Marie in 1978. The purpose of 
the project was two-fold: to thoroughly docu­
ment the powerhouse's history and to provide 
a plan for making greater use of the structure, 
large parts of which had been empty since 
1963. HAER did not conduct the project alone. 
Cosponsors, who provided funding and/or 
valuable support services, included the Michi­
gan History Division, Michigan Department of 
State; the Institute of Electrical and Electronics 
Engineers; the Chippewa County Historical 

Society; the Edison Sault Electric Company; 
Lake Superior State College; and the City of 
Sault Ste. Marie. 

T. Allan Comp and Larry Lankton of HAER 
organized and supervised the summer project. 
Terry S. Reynolds, Associate Professor at the 
University of Wisconsin-Madison, served as 
Supervisory Historian on the resident team; 
Ronald Wilson assisted as historian; and 
Charles Poor and Kenneth Savoie were the ar­
chitectural technicians. John Reinhardt and 
David Fantaci began the planning study, 
which was completed in HAER's Washington 
office by James Vaseff and Charles Leach. 
HAER photographer Jet Lowe completed 
photographic documentation on the existing 
structure and also worked from glass plate 
negatives to produce superb historic views. A 
selection of these present and historic 
photographs are used in this volume, 
designed by Isabel Hill with the assistance of 
Jean Yearby. 
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Foreword 

History often repeats itself, according to popu­
lar belief, and one aspect of history increas­
ingly proves that saying—the use and eco­
nomic viability of historic buildings. More and 
more historically significant but underused or 
unused buildings are being adapted for uses 
unrelated to design and thus begin another 
cycle of being fully used and economically via­
ble. Called adaptive use, it is one of the pri­
mary goals and achievements of historic pres­
ervation. 

The history of the Michigan Lake Superior 
Power Plant presents a scheme for combining 
a mammoth electric power plant with an in­
dustrial process, to make calcium carbide, 
within a single building. 

When the power plant was built, it was 
hoped to be the salvation of Sault Ste. Marie, 
but it was never as successful as hoped. The 
plant did house for years the carbide manufac­
turing operation, together with the large 
power generating capability. Today, however, 
most of the building sits vacant, although the 
powerhouse continues to produce enormous 
amounts of electricity for the Upper Penin­
sula. 

The historical significance of the power 
plant is firmly established by this comprehen­
sive historical report; however, the Historic 
American Engineering Record wishes to go 
beyond its normal documentation efforts, (of 
preparing historical reports, measured draw­
ings, and large format photographs) and to set 
the stage for another era of the building's full 
use. Because of the building's magnitude, its 
reuse could substantially revitalize Sault Ste. 
Marie's economy, which has been hard hit in 
recent years with the departure of several 
large employers. 

Thus, this volume includes not only the his­
tory of the Michigan Lake Superior Power 
Plant, but also a pre-feasibility study for reha­

bilitating and reusing the power plant. Al­
though the historical documentation of the 
structure is quite comprehensive, no attempt 
has been made to present a comprehensive 
analysis of alternatives for reuse. Rather, it is 
our hope that the study will serve as a catalyst 
to convince Sault Ste. Marie and other com­
munities of the validity of including historic 
preservation goals in community planning and 
revitalization, and to present possibilities to 
the building owners, or possible developers, 
that might ultimately lead to its full use. 

Douglas L. Griffin 
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Documentation 

Introduction 

Somewhat less than a mile below the Soo 
Locks in Sault Ste. Marie, Michigan, stands 
the powerhouse of one of the world's pioneer 
large-scale hydroelectric plants. Although 
erected between 1898 and 1902, it still is the 
longest horizontal-shaft hydroelectric power­
house in the world. Once it held even more 
distinctions. On completion it was the world's 
largest hydroelectric installation in terms of 
the volume of water it was designed to utilize 
(30,000 cubic feet per second, or "second 
feet").1 Its intended output (40,000 hp) would 
have made it the world's most powerful low-
head hydroelectric facility2 and placed it sec­
ond only to Niagara Falls #1 among all hy­
droelectric plants.3 Moreover, the powerhouse 
at the Sault (or Soo) was intended to house an 
unprecedented number of turbine units (80) 
and to use an equally unprecedented number 
of turbine runners (320).4 

There were other things about the Sault hy­
dro that made it an impressive engineering 
work. The "mill pond" or reservoir of the 
powerhouse was Lake Superior. To control 
and regulate its levels the power company 
was compelled to install works that could, al­
most literally, control the flow of water from 
Lake Superior like a faucet.3 The powerhouse 
itself combined the functions of dam, power­
house, and factory in an unusual design. 
Above the combination penstock-generator 
floor, which also contained the "dam" (a se­
ries of steel-plate bulkheads), was a second 
floor, intended to house power customers. 
This factory floor was over a quarter of a mile 
long, and above it was a supplementary third 
floor an eighth of a mile long. 

If the unusual size of the Sault Ste. Marie 
plant and its unusual design features were in­
sufficient to bring the installation national at­

tention, the caliber of the consulting engineers 
engaged by the power company for the proj­
ect should have. As Table I indicates, some of 
the most prominent names in American civil 
engineering at the turn of the century, includ­
ing two presidents, five vice presidents, and 
two secretaries of the American Society of 
Civil Engineers, were involved in the facility's 
design, construction, and repair. 

Why, then, has the hydroelectric plant at 
Sault Ste. Marie been almost forgotten? The 
primary reason seems to be that the Soo 
plant, despite its magnitude and the unique 
design problems it involved, was both an en­
gineering and a financial failure for the first 10 
years of its existence. Financially, the plant 
failed to produce sufficient revenue to cover 
the interest on the bonds used to finance its 
construction and quickly went into receiver­
ship. Technically, there were serious defects 
in the foundations of the powerhouse, which 
prevented the plant from operating at design 
capacity for more than a decade. The desire of 
engineers to avoid association with a technical 
failure and the desire of the owners and 
investors to avoid bad publicity seem to have 
combined to relegate the Sault Ste. Marie hy­
droelectric plant to obscurity. 

In addition, the hydroelectric plant did not 
have the economic benefits expected by its ad­
vocates. "Soo" area businessmen had believed 
for years that if the water power of the region 
were developed, cheap power would attract a 
diversified industrial base and transform Sault 
Ste. Marie into a metropolis rivaling Minneap­
olis, Detroit, or Chicago. Instead, the hydroe­
lectric plant attracted only a single industry 
whose effects on the Soo were not all benefi­
cial. Far from rivaling Minneapolis, Chicago, 
or Detroit, Sault Ste. Marie remained (and re­
mains) a small city with a very limited eco­
nomic base. 

Yet, despite its early problems and the lim­
ited benefits it brought, the Sault hydroelectric 
plant was an engineering achievement of con­
siderable magnitude. Many of the hydroelec­
tric plants constructed in the last decade of 
the 19th century and the first two decades of 
the 20th have long since become hopelessly 
obsolete and have been demolished. The Soo 
hydro, with its very impressive array of tur­
bines and generators, continues to produce 
electric power. Today it still supplies around 
60% of the electric needs of the eastern third 
of Michigan's Upper Peninsula. 

False Starts: Water Power at the Soo 
Until 1894 

The sole outlet for Lake Superior, the largest 
and most northern of the Great Lakes, is the 
St. Marys River. This wide, 60-mile-long 
stream links Superior to Lake Huron and sep­
arates the Upper Peninsula of Michigan from 
the province of Ontario. In its course from Su­
perior to Huron the St. Marys descends 
around 23 feet. Almost 20 feet of this fall is 
concentrated at a single point—the Rapids of 
St. Marys at Sault Ste. Marie. 

Recognizing the strategic importance of the 
St. Marys River and its rapids as a means of 
controling traffic to and from the Lake Supe­
rior basin, the French early established an out­
post in the area. In 1668 Father Marquette 
founded a small Catholic mission on the site 
of Sault Ste. Marie, Michigan, and the French 
later erected a fort. But beyond giving the site 
a name (Sault Ste. Marie, which means Falls 
of St. Mary), the French occupation (and the 
British occupation that followed) left little of a 
permanent nature. When the American gov­
ernment, after some decades of neglect, first 
established its presence in the region in 1822, 
the village of Sault Ste. Marie consisted of 15 
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to 20 buildings occupied by the descendants 
of the original French settlers, all of whom 
drew their living from the fur trade. 

The village grew very slowly until the dis­
covery of iron ore and copper in the central 
and western portions of the Upper Peninsula 
of Michigan around 1830. This increased ship­
ping on the St. Marys and slowly the town's 
major source of income shifted from fur trad­
ing to the movement and accommodation of 
the people and goods forced to portage 
around the unnavigable waters of the rapids.1 

By 1837 lake traffic was sufficiently heavy 
for the state of Michigan to contemplate the 
construction of a ship canal and lock at the 
Sault. The projected route of the canal, how­
ever, crossed a small millrace, which served a 
sawmill at Fort Brady, the local army post, 
and the Acting Quartermaster General or­
dered the fort's commander to prevent de­
struction of the race. This incident not only 
prevented the state from beginning work on a 
canal but foreshadowed later conflicts be­
tween navigation and power interests at the 
rapids. 

In 1840 Michigan attempted to secure 
Congressional authorization for the construc­
tion of a ship canal and sought a grant of 
100,000 acres of public land to finance it. But 
Kentucky's senator, Henry Clay, asserting that 
the proposal was "in reality a work beyond 
the remotest settlement in the United States, if 
not the moon," persuaded the Senate to reject 
the bill. For more than a decade vessels con­
tinued to be portaged around the rapids, 
though the process was accelerated with the 
construction of a horse-drawn railway. Only 
in 1852 did Congress authorize construction of 
a ship canal and approve a means (750,000 
acres of public land for funding the work. By 
1855 the state of Michigan had completed and 
placed in operation a lock and canai at the 

Table I. 
Prominent A.S.C.E. Members Involved in the Design, Construction, or Repair of the 
Michigan Lake Superior Power Company Hydroelectric Plant at Sault Ste. Marie, Michigan, 
1895-1905 

Presidents 
Alfred Noble (held office 1903): Consultant on the compensating works and headgates; 

general consultant during much of the construction phase of the project, as well as on 
powerhouse design; consultant on powerhouse repairs (1897-1905) 

Clemens Herschel (1916): Consultant on powerhouse repairs (1904) 

Vice Presidents 
Alfred Boiler (1911-1912): General consultant during the planning phases of the project and 

the early construction stage; also consultant on repairs (1895-1905) 
Samuel Whinery (1892-1893): Consultant on powerhouse repairs (1903-1905) 
Gardner Williams (1914-1915): Consultant on turbines (1900) 
Alfred Noble (1900-1901): noted above 
Clemens Herschel (1915-1916): noted above 

Secretaries 
John Bogart (1877-1891): General consultant (with Boiler) during the early planning phase of 

the project (1895-1898) 
Alfred Boiler (1870-1871): noted above 

Treasurers 
John Bogart (1876-1877, 1891-1894): noted above 

Directors 
John Kennedy (1898-1900): Consultant on Noble's plans for the compensating works (1900) 
George Y. Wisner (1893-1900): Consultant with Kennedy on Noble's plans for the 

compensating works (1900) 
John Bogart (1873-1875): noted above 
Alfred Boiler (1872): noted above 
Alfred Noble (1895): noted above 
Samuel Whinery (1891, 1899-1901): noted above 
Gardner Williams (1908-1910): noted above 
Clemens Herschel (1891): noted above 
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rapids, and the portaging of vessels was no 
longer necessary.2 

Sault Ste. Marie at first profited little from 
these actions. The income that had been gar­
nered from portaging ships, cargoes, and pas­
sengers vanished. The traffic passing through 
the locks and up or down the St. Marys in­
creased, but since it was no longer compelled 
to stop for any appreciable period at the Sault, 
the city had to eke out its livelihood as best it 
could on what river trade it could attract. 

Early Power Plans 
While a hindrance to navigation, the rapids at 
Sault Ste. Marie were a potential boon to in­
dustry as a source of power. Since navigation 
and river commerce had failed to bring much 
prosperity to Sault Ste. Marie, some of the 
city's businessmen began to look to industrial 
development, based on water power, as the 
key to the city's future. As early as the 1840s 
some local entrepreneurs had begun to argue 
that while the "Soo" was not particularly rich 
in minerals, its rapids, if harnessed, could be 
used to process the raw materials of the min­
ing districts to the west. 

In 1844 two different groups attempted to 
implement plans for tapping the water power 
of the St. Marys. Several local businessmen 
purchased islands in the rapids with the in­
tention of erecting water-powered stamp mills 
and furnaces.3 At almost the same time an­
other local merchant, Samuel Whitney, pur­
chased properties for a power canal, which 
would conduct water 3 miles around the rap­
ids.4 But capital to back these ventures was 
apparently lacking, and both quickly died. A 
village on the fringes of civilization, far from 
markets, and with a total population of 
around 500 was unlikely to attract investment 
capital, especially since, in 1844, the ship 
canal had not yet been built, nor the St. 

Marys deepened to allow free passage of large 
vessels. 

Plans for developing water power at the 
Sault did not re-emerge for more than three 
decades. During this period, and especially 
after the opening of the ship canal and lock in 
1855, Sault Ste. Marie grew slowly. By the 
1870s vessels passing through the Soo were 
carrying not only the iron and copper of the 
Upper Peninsula and Minnesota, but lumber, 
pulp logs, and grain. Sault Ste. Marie, how­
ever, remained a city largely dependent on 
river traffic for income—a city without a per­
manent, diversified, industrial base. This situ­
ation was regarded with increasing dismay by 
local merchants and entrepreneurs, who con­
tinued to believe that the variety of raw mate­
rials passing by on the St. Marys could be 
processed just as easily at the Sault as further 
to the east or south. 

The St. Marys Falls Water Power Company 
H. W. Seymour, a Soo businessman active in 
Upper Peninsula lumbering operations, was 
chiefly responsible for reviving, around 1880, 
plans for developing the Sault's water power. 
Recognizing that sufficient capital could not be 
raised locally, Seymour interested a group of 
Detroit investors, and together they purchased 
the old Whitney properties. They then hired a 
Detroit engineer, Colonel Duffield, to make 
surveys, plans, and estimates for a 3 mile long 
water power canal.5 The group also secured 
authorization for the project from the Michi­
gan legislature in 1883. Act 39 of that year au­
thorized diversion of water from the St. Marys 
subject to the consent of the Chippewa 
County Board of Supervisors.6 Due to insuffi­
cient capital, however, Seymour's project also 
died. 

In 1885 a group of local citizens, including 
Seymour and entrepreneur William Chandler, 

tried again. They organized the St. Marys 
Falls Water Power Company in hopes of at­
tracting an industrial base for the Sault by tap­
ping the power of the falls. The authorized 
capital stock of the new company was $1 mil­
lion, but they began operations with only 
$10,000 subscribed. These funds and $50,000 
more were quickly exhausted as the company 
began to purchase land for a 50-foot-wide 
canal along the route contemplated by Whit­
ney in 1844 and by Seymour and his associ­
ates a few years earlier.7 

When local funds were exhausted the com­
pany asked William Chandler to find outside 
investors. He interested a group of LaCrosse, 
Wisconsin, businessmen (primarily grain deal­
ers and processors).8 This group, called the 
LaCrosse syndicate in Sault Ste. Marie, 
reached an agreement with local interests and 
assumed control in May 1887. They purchased 
all properties and rights from the original 
owners at cost and agreed to spend $50,000 
within 12 months and $100,000 within 18 
months on canal construction or forfeit the 
majority of the company's stock to the former 
owners. The LaCrosse group then hired Ed­
ward Ruger of Iowa to begin engineering 
studies and commenced the purchase of prop­
erty sufficient for a 100-foot-wide canal. They 
also began buying real estate all over the city 
and in suburban areas on the presumption 
that its value would increase when the canal 
was completed.9 

Land speculation was further encouraged by 
other developments. In 1887 three railroads 
were approaching Sault Ste. Marie and the In­
ternational Railroad Bridge linking the town 
with the Canadian Pacific Railroad across the 
river was completed. Rising land prices and 
the preliminary work being carried out by 
Ruger and his staff created a mood of opti­
mism. Residents grew confident that the com-
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bination of the city's location on Great Lakes' 
transportation routes, the new railroads, and 
the development of economical water power 
would, in the near future, create a city compa­
rable to Minneapolis or Chicago."' The power 
company's 1888 prospectus did little to dis­
courage this optimism. It announced plans to 
begin sale of power in late 1888 or early 1889 
and added that a significant portion of the de­
velopment's planned output had already been 
applied for by a number of industrial con­
cerns." 
The LaCrosse syndicate planned to construct a 
canal following approximately the old Whit­
ney route. That is, the intake could be located 
just upstream from the ship canal, and the 
canal's terminus would be at the Little Rapids, 
about 2 miles below the main rapids. The 
canal was to be 100 feet wide by 15 feet deep, 
carrying sufficient water to develop 18,000 
horsepower (hp). At the terminus of the canal 
would be a maze of head and tailraces. Adja­
cent to these would be 200 mill sites, each to 
be served by rail and leased with the power as 
a single unit.12 The arrangement of the mill 
sites on lateral canals was necessary since it 
was anticipated that all power would be de­
veloped and transmitted by traditional direct 
mechanical means. The whole development 
was similar in concept to the great Eastern 
water power centers at Lowell and Lawrence, 
Massachusetts. 

The ambitious project quickly encountered 
snags. Ruger, after preliminary surveys along 
the power canal route, found that construction 
costs would exceed the original $500,000 esti­
mate. Moreover, even though the LaCrosse 
syndicate had invested almost half a million 
dollars in the project, they had spent most of 
the money purchasing real estate for specula­
tive purposes. Construction had not begun 
but capital was already running low. 

Fearing loss of the franchise for lack of con­
struction progress, yet unwilling to put more 
of their money into the project without some 
guaranties of success, the LaCrosse group 
sought modifications in the terms of their 
original agreement. After long negotiations 
with the city they agreed to raise an additional 
$100,000 to be deposited locally, provided the 
city of Sault Ste. Marie would arrange for the 
sale of stock to raise a matching amount. Lo­
cal merchants, seeing the power canal as their 
one good hope for economic growth, sub­
scribed the city's share of stock by August 
1888.13 Construction began on a full scale that 
fall, after the city had granted the company a 
new franchise, which required completion by 
May of 1890. 

By December of 1888, when construction 
ceased for the winter, work had been initiated 
along the entire length of the projected 
canal.1'1 Other matters also looked bright. Sev­
eral industries showed an interest in leasing 

power. Thus the syndicate in the winter of 
1888-1889 decided to widen the canal to 300 
feet.15 

This was an unfortunate decision, for tech­
nical problems alone had already escalated 
construction costs for the smaller canal be­
yond the means of the company. Ruger had 
hoped to construct the canal banks with a 1-
in-2 slope, assuming that this slope would 
have been enough natural resistance to slind-
ing and collapse to eliminate the need for spe­
cific retaining structures. The hope had 
proven false. Muck formations and loose soil 
along much of the projected canal route com­
pelled Ruger to use retaining cribs, timber 
piles, and, in some places, a timber plank lin­
ing to prevent bank collapse and bank and 
bottom erosion."1 The increased costs of canal 
construction occasioned by this problem, cou­
pled with the decision to enlarge the canal, 
led first to a request (granted by the city) for 
an extension of the May 1890 time limit set for 
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