A Large Structures and Infrastructures for Environmentally Constrained and Urbanised Areas 1

Maximizing Water s of the Niagara River for Power Generation:

Challenges Constructing the Niagara Tunnel Intake Approach

Edward Li

Director, Project Manager
Morrison Hershfield Limited
Toronto, ON, Canada

eli@morrisonhershfield.com

Edward Li is agraduate of the University
of Hong Kong and has in-depth
experiences in management, design and
construction of major transportation and
civil engineering projects. Edward is
currently a consultant engineer in Toronto,
Canada, specializing in bridge and
structural engineering works.

Rick Everddl

Project Director, Niagara Tunnel
Ontario Power Generation Inc.
Toronto, ON, Canada

rick.everdell @opg.com

Rick Everdell graduated from the
University of Waterloo (Ontario, Canada)
in 1976 with a Bachelor of Applied
Science degree in Civil Engineering. In his
35-year career with OPG and its
predecessor Ontario Hydro, he has held
various engineering and project
management positions and was appointed
to his current position in 2005.

Summary

The NiagaraRiver, formlng part of the boundary between Canada and the United States, carries
water averaging 6,000 m* per second and drops about 100 m along its route from Lake Erleto Lake
Ontario. Over half of the drop occurs at the world famous Niagara Falls. Since the late 19" century,
power plants have been developed on both sides of the river to tap into this valuable natural
resource. Due to progressive retirement of the century old inefficient hydro stations adjacent to the
Falls, and Ontario Government initiatives to close remaining coal-fired generating stations, Ontario
Power Generation Inc. decided in 2004 to proceed with the construction of the CAD$1.6 hillion
Niagara Tunnel Project to boost average annual generation at the existing Sir Adam Beck
hydroelectric stations by 1.6 billion kilowatt-hours. One magjor challenge is the design and
construction of the intake approach located in the 2 km wide upper Niagara River to direct water
into the 12.7 m diameter tunnel, as outlined in this paper.
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1. I ntroduction

Ontario Power Generation (OPG), the largest electricity generator in the Province of Ontario,
Canada, operates nuclear, fossil and hydroelectric facilities to supply approximately 70 percent of
Ontario’s 150 terawatt-hour annual demand.

OPG shares the significant hydroel ectric resource available on the Niagara River with the New York
Power Authority (NY PA) under the terms of the 1950 Treaty between Canada and the United States.
The Niagara River is 56 km in length and flows from Lake Erie to Lake Ontario with atotal drop of
approximately 100 m. About 55 percent of the drop occurs at the Horseshoe Falls with another

40 percent of the drop occurring through rapids upstream and downstream over adistance of about
8 km. Lake Erie outflow varies from about 4,000 m*/s to about 10 000 m%s, averagl ng about

6,000 m*/s. The 1950 Treaty sti pulates that no less than 2,832 m 3s (100,000 ft*/s) of water must
flow over the falls during the dayti me inthe annual tourist season, from April 1 to October 31. At
all other times, no less than 1,416m/s (50,000 ft%/s) must flow over the falls. The remaining flow is
split between Canada and the United States for hydroelectric power generation. Canada’s share for
power generation varies from about 1,000 m%/s to about 3,000 m%/s, exceeding OPG'’s current
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