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Full Text

NIAGARA'S POWER: PAST, PRESENT, PROSPECTIVE.
Address by Mr. Frederic Nicholls, Vice-President and General Manager, Electrical Development Company of
Ontario, Limited, on January 19th, 1905.

Gentlemen of the Empire Club,-

When, at the invitation of your President, Colonel Mason, | consented to prepare a short paper, dealing with the
development of electrical power at Niagara Falls, | had little idea of the difficulty of the task. With so much material at
hand, I knew | could easily fill in the allotted time of thirty minutes, but my troubles arose from the wealth of material
with which | was confronted. When | commenced to jot down the various matters about which | thought my audience
would like to hear, | found that instead of one-half hour, it would take very much longer to even touch upon the various
matters of interest connected with the title of the paper. Condensation is much more difficult than elaboration, and | have
necessarily to omit much, but trust that what | have chosen to place before you may awaken sufficient interest to induce
you all to again visit Niagara Falls, and witness the stupendous engineering problems that have been already overcome,
and those which are in process of being solved.

Many writers and poets have enriched our literature with romantic tales and thrilling narratives of the Niagara region, but
time forbids me to dwell upon these, and, besides, | have undertaken to deal only with more prosaic matters. Should you
desire to refresh your memories regarding the occupation of this historic district by the North American Indian, its
discovery by Jesuit Fathers, its alternate conquest by France and England, each in turn aided and beset by various Indian
tribes, such authors as Parkman, Fenimore Cooper, and others will treat you to fact or fancy to suit your inclinations.

Much, however, has been written by scientists in reference to the early geographical history of Niagara Falls. Mr. J. W.
Spencer, F.G.S., in a paper read before a meeting of the American Association for the Advanceemnt of Science, in 1894,
refers to many historical facts. Although the computed age of the Niagara River is 32,000 years, it was not until about
8,000 years ago that the waters of the Huron Basin were discharged by way of Niagara; their course having previously
been along the Ottawa Valley, but owing to many geological upheavals and deformations, the water-shed of the Great
Lakes has changed from time to time. Mr. Spencer, who has made a life-long study of this subject, concludes that at the
present rate of terrestrial uplift of the rocky floor of the Niagara at the outlet of Lake Erie, the drainage of the Great Lakes
will be diverted into the Mississippi, by way of Chicago, within the next five or six thousand years. An elevation of 60
feet at the outlet of Lake Erie, would bring the rocky floor of the channel as high as the bed of the river at the Chicago
divide, and an elevation of 70 feet would divert the drainage, and history would repeat itself by again diverting the
overflow of the Great Lakes into a new channel, with this difference, that, while the Ottawa Valley outlet of ancient times
was entirely within what is now Canadian territory, and the present outlet is in international territory, with about 8o per
cent. of the available water flowing over the Canadian Falls, the Mississippi outlet will be entirely within the boundaries
of the present United States, but, as we are promised not less than 5,000 years within which to take advantage of
conditions as we now find them, we can safely leave posterity to take care of this phase of the question.

A more imminent danger, perhaps, than the terrestrial uplift is the rate of recession of the Canadian Falls. Before the
survey of 1842, the only data for estimating the rate of recession at the Niagara Gorge were observations of the people of
the neighbourhood, and it has been variously estimated to have been from one foot to three feet per year. Modern
investigators, basing their calculations on the, surveys of 1842, 1875 and 1883, estimate the recession of the Canadian
Fall at from three to five feet per year. The principal cause of this recession is from the fact that the cliff between the
upper and lower rivers is not composed of solid rock, but is divided into five strata, which dip towards the south at the
rate of about 25 feet to the mile. The upper stratum consists of compact Niagara limestone, about 8o feet in thickness.
Underneath is comparatively soft Niagara shale, of about the same thickness. Numbers 3 and 5 are also strata of hard rock
with a softer rock intervening, so that the matter of recession is very easily understood. The softer rocks more rapidly
wear away, thus undermining the harder rocks above, leaving them to project over and finally to break off in huge
fragments. The continuity of the under-lying soft strata insures the continuance of a projecting stratum at the top and a
perpendicular plunge of the water when passing over it.

If we compute the possible recession at the maximum estimated rate of five feet per vear, it will take several hundred
years before the various power developments can be injuriously affected, and several thousand years before the outlet
from Lake Erie will be reached. In 1896, my good friend, Mr. .Thomas Commerford Martin, editor of The Electrical
World and Engineer, read a paper before the Royal Institution of Great Britain, entitled " Utilization of Niagara "; and |
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