























Laws of the Rivers: The Legal Regimes of Major Interstate River Systems of the United States

18.0 THE GREAT LAKES AND ST. LAWRENCE RIVER

18.1 INTRODUCTION

The Great Lakes — Superior, Michigan, Huron, Erie and Ontario — stretch 750 miles from
Minnesota to New York. The Great Lakes are the largest body of freshwater lakes in the world
and contain 18% of the earth’s supply of surface fresh water.

For purposes of this report, the Great Lakes and the St. Lawrence River, the outlet for the lakes,
are analyzed together, as an interstate and international system.

The Great Lakes drain parts of eight states -- Illinois, Indiana, Michigan, Minnesota, New York,
Ohio, Pennsylvania, and Wisconsin — and two Canadian provinces, Ontario and Quebec.
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FIGURE 30. Map of the Great Lakes - St. Lawrence River System.
[Source: Great Lakes Information Network, found at: http://www.great-lakes.net/gis/maps/]

"Four of the five lakes straddle the United States-Canada border. Lake Michigan is the only Great Lake entirely
within the United States.
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Tables 24 through 28 provide additional physical facts about the Great Lakes.

TABLE 24. Basic data on the Great Lakes. [Source: U.S. Environmental Protection Agency,

“Great Lakes Atlas.”]

Superior Michigan Huron Erie Ontario
Elevation:
(feet) 600 577 577 569 243
Length:
(miles) 350 307 206 241 193
Depth:
(feet) 483 279 195 62 283
Maximum
Depth: 1,332 925 750 210 802
(feet)
Volume:
(cubic miles) 2,900 1,180 850 116 393
Retention Time:
(years) 191 99 22 3 6

St. Mary’s Straits of St. Clair ~ Niagara River & Saint
Outlet River Mackinac River Well and Canal La}gie;ce

TABLE 25. Percent of land area in the Great Lakes Basin by state and province.

State Percent (%)
Michigan 100
New York 32
Wisconsin 32
Ohio 29
Ontario* 21
Minnesota 7
Indiana 3
Pennsylvania 1
Illinois <1

* The Canadian province of Quebec borders on the St. Lawrence
River but not the Great Lakes. New York borders on both the
Great Lakes and the St. Lawrence River. The percent above for
New York represents the Great Lakes portion only.
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TABLE 26. Land uses in the Great Lakes Basin, United States and Canada. (Percent by usage.)
[Source: U.S. Environmental Protection Agency, “Great Lakes Atlas.”]

Superior Michigan Huron Erie Ontario
Agricultural 3 44 27 67 39
Residential 1 9 2 10 7
Forest 91 41 68 21 49
Other 5 6 3 2 5
TOTAL (100%0) 100 100 100 100 100

TABLE 27. Great Lakes average annual water withdrawals, United States and Canada. (Cubic
feet per second.) [Source: U.S. Environmental Protection Agency, “Great Lakes Atlas.”]

Superior Michigan Huron Erie Ontario  Total

Municipal 110 2,940 430 3,010 1,040  7.530
(domestic)
Manufact. 1,270 9,650 2,420 11,010 3290 27,640
Power 830 13,600 5440 14,340 14,890 49,100
Production
TOTAL (cfs) 2.210 26,190 8290 28360 19,220 84,270

TABLE 28. Major Great Lakes out-of-basin diversions. (Cubic feet per second.)
[Source: International Joint Commission, “Protection of the Waters of the Great Lakes, Three-
Year Review” (2002).]

Name Date Began In/Out? Lake Annual Flows

(cfs)
Ogoki, Ontario 1943 In Superior 3,990
Chicago 1848 Out Michigan 3,200
Long Lac, Ontario 1939 In Superior 1,490
Forestport, NY 1825 Out Ontario 50
Portage Canal, WI 1860 In Michigan 40
Erie Canal, NY 1847 In Erie 12
Pleasant Prairie, WI 1990 Out Michigan 5

The Saint Lawrence River begins on the eastern shores of Lake Ontario and forms the boundary
line between New York and Quebec, Canada. The river then continues its journey entirely in
Canada and empties into the Gulf of St. Lawrence, the largest estuary in the world.

The French explorer Jacques Cartier was the first European to navigate the river. In 1534, he
claimed the St. Lawrence and the land it drained for France. Samuel de Champlain and his party
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were probably the first Europeans to see the Great Lakes. By 1688, the area, known as New
France, was mapped. British traders soon penetrated the Great Lakes — St. Lawrence Basin, too.
The British capture of Quebec in 1759 led to their control of the Great Lakes area.

By the mid-1800s, logging, fishing, agriculture and commercial development was underway,
precipitated in large part by the construction of canals and waterways linking the Great Lakes
with each other and with other rivers.

The first of these structures was the Erie Canal, which opened in 1825. It linked the southern end
of Lake Erie at Buffalo, New York, with the Hudson River, 360 miles to the south. The same
year, the British government opened Lachine Canal in Montreal, bypassing Lachine Rapids. The
canal became obsolete in 1959 when the St. Lawrence Seaway was finished.

In 1829, the British government completed the Welland Canal linking Lake Erie and Lake
Ontario.

In 1848, work on the Illinois and Michigan Ship Canal in Chicago was finished, allowing boats
to sail between Lake Michigan and the Illinois River, which empties into the Mississippi River.

Then, in 1914, the Corps of Engineers completed work on a lock and canal linking Lake Superior
with Lake Huron across St. Mary’s River. The infrastructure, now with additional locks and
improvements, is called “Soo
Locks.”

The most recent and ambitious
infrastructure project was the
189-mile St. Lawrence Seaway

Project, which allowed modern ¢ M. Anticosti

~-001 Island i
ocean-going vessels to travel _ : rAIes e
between Montreal and Lake

Erie. Prince Edward
Island -

/
St. Pierre

The distance between the _ and

. . Miguelon
western tip of Lake Superior to e

the Gulf of St. Lawrence
(Atlantic Ocean) is 2,340
miles. Included in the 398,000
square-mile basin are 37 FIGURE 31. Map of the Gulf of St. Lawrence. [Source:

tributaries.'® The average Wikipedia,http://en.wikipedia.org/wiki/Gulf of St._ Lawrence ]

va.Scotia

16OMajor tributaries of the St. Lawrence River include: the Champlain River in Vermont; and the Ottawa, Richelieu,
and Saguenay Rivers in Canada. The following major rivers empty into the Great Lakes from the United States: the
St. Louis and Menominee Rivers in Minnesota; the Escanaba, Grand, St. Joseph, Muskegon, Manistee, Au Sable,
Saginaw, and Detroit Rivers in Michigan; the St. Mary’s River, which connects Lake Superior and Lake Huron
(Michigan/Ontario border); the Chicago River in Illinois; the Grand Calumet River in Indiana; the Cuyahoga and
Sandusky Rivers in Ohio; and the Niagara, Genessee, Oswego and Black Rivers in New York. The following major
rivers empty into the Great Lakes from Canada: the Dog, Npignon, Pic, White, Magpie, Montreal, Mississagi,
Spanish, Wanapiei, French, Muskoka, and Trent Rivers, all in Ontario.
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annual flow of the St. Lawrence River into the Gulf of St. Lawrence is 260 MAF per year. A
total of 37 million people live in the basin, including 27 million in the U.S., and 10 million in
Canada.

Major U.S. cities adjacent to the Great Lakes and St. Lawrence River include: Duluth (MN),
Green Bay (WI), Milwaukee (WI), Chicago (IL), Gary (IN), Detroit (MI), Toledo (OH),
Cleveland (OH), Erie (PA), Buffalo (NY), and Rochester (NY).'"! In Canada, major cities
adjacent to the Great Lakes and St. Lawrence River include: Thunder Bay, Sault Ste. Marie,
Windsor, Hamilton, and Toronto in Ontario; and Montreal and Quebec City in Quebec.

In some areas, the drainage area of the Great Lakes Basin is little more than a thin band several
miles wide. Parts of Chicago, for example, are in the basin while suburbs to the west and south
are in the Mississippi River Basin.

18.2 USES OF THE GREAT LAKES AND SAINT LAWRENCE RIVER

The Great Lakes and St. Lawrence River are the hub of an interconnected transportation system
linking points as far west as Minnesota with the Atlantic Ocean and consisting of 15 major ports.
In effect, the St. Lawrence-Great Lakes System represents a “fourth seacoast” for both the
United States and Canada.

The Great Lakes region accounts for about 29% of the total U.S. gross domestic product and
60% of all U.S. manufacturing output. The GDP of the region is the third largest in the world,
exceeded only by the entire U.S. itself and Japan.

Eleven nuclear power plants in the United States and three in Canada depend on the Great Lakes
for their water supply. Several dozen coal and gas-fired plants also rely on Great Lakes water.

Modern-day proposals to divert or export water from the Great Lakes have produced a
significant amount of controversy and are now made more difficult in the United States by
federal statute, which requires the governors of all eight states to approve before such an action
can occur.

18.2.1 Hydropower

The U.S. Army Corps of Engineers (“Corps of Engineers”) owns one dam (part of Soo Locks)
located on the St. Mary’s River between Lake Superior and Lake Huron. The generating
capacity of this structure is 18 MW. The power is used to operate the locks, with the surplus
going to a private corporation. The Corps of Engineers does not own any transmission
infrastructure in the area.

11Other large U.S. cities are located in the Great Lakes Basin but are not adjacent to the lakes themselves. E.g.
Syracuse, NY, and cities on the Michigan lower peninsula, such as Ann Arbor. In total, there are 25 cities with a
population of 100,000 or more within 100 miles of the Great Lakes.
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The New York Power Authority, a state agency, owns dams at Niagara Falls and on the St.
Lawrence River. The dams have a total generating capacity of 3,200 MW.'®* See Appendix B
for details.

The Ludington Pumped Storage facility, jointly owned by Consumers Energy and Detroit Edison
Company, is located on the shores of Lake Michigan and has a generating capacity of 1,872
MW. Water from Lake Michigan is pumped during off-peak hours 363 feet uphill to a reservoir
from which water then flows by gravity through the turbine generators during peak times.

There are hundreds of smaller dams on tributary rivers in the Great Lakes Basin. A survey of
those structures was beyond the scope of this report.

Outside of the U.S. there are two Canadian dams on the international border of Lake Superior
and Lake Huron: Edison Sault has the capacity to generate 30 MW; and Francis Clergue had the
capacity to generate 48 MW. The Ontario Power Generation (“OPG”), a publicly-owned
corporation supervised by the Province of Ontario, also owns DeCew Fall Hydro (165 MW), Sir
Adam Beck Dam (1,780 MW) and Robert H. Saunders Dam (950) MW.

18.2.2 Navigation

The Great Lakes - St. Lawrence River Waterway allows commercial ships and barges to travel
2,340 miles (3,700 km) between Duluth, Minnesota, and the Atlantic Ocean. In 2003, about 43
million tons of cargo were shipped on the St. Lawrence Seaway. There are 15 major ports along
the lakes in both the United States and Canada. There are six major canals, as shown in Table
29.

TABLE 29. Major canals in the Great Lakes-St. Lawrence River Basin.

Canal Name of Locks Location
South Shore St. Lambert and Cote Ste. Catherine Canada
Beauharnois Lower and Upper Beauharnois Canada
Wiley-Dondero Snell and Eisenhower U.S.
Iroquois Iroquois U.S.
Welland Locks 1-8 (no name) Canada
St. Mary’s Soo Lock U.S.

18.2.3 Water Supply

The Great Lakes are a source of drinking water for approximately 8.2 million people. The Great
Lakes Basin, including tributary rivers, is a source of drinking water for 33 million people. There
is no federal water supply infrastructure. There is approximately 3 MAF of storage at the New
York Power Authority dams on the St. Lawrence River and at Niagara Falls.

'The St. Lawrence-FDR Project (U.S.) has a generating capacity of 800 MW. The Niagara Project (U.S.) has a
generating capacity of 2,400 MW, and consists of the Robert Moses Niagara plant (1,950 MW) and the Lewiston
Pump-Generating plant (450 MW).
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The largest single municipal user is Chicago. The State of Illinois and the Corps of Engineers
may divert up to 3,200 cfs of water (approximately 2.32 MAF per year) from Lake Michigan for
use by Chicago and its suburbs, as well as for the Chicago Sanitary and Ship Canal.

In addition, the Great Lakes and St. Lawrence River supply water to coal and nuclear power
plants located in both the United States and Canada. Ontario Power Generation owns three
nuclear power plants in the Toronto area with a capacity of 7,400 MW, and 8,400 MW of coal
plants elsewhere that rely on Great Lakes water.

18.2.4 Flood Control

The Corps of Engineers’ investments for flood control are relatively small in the Great Lakes
Basin, with the exception of some infrastructure on rivers, such as the Grand Calumet River in
Indiana) that empty into the lakes. There is no significant federal flood control infrastructure on
the St. Lawrence River.

18.2.5 Other Uses

The Great Lakes are home to a 4.2 million recreational (pleasure) boats in the United States, one-
third of all the registered vessels in the country. In addition, there are 1.2 million recreational
boats in Ontario.

18.3 THE LEGAL REGIME
In chronological order, the major “laws of the Great Lakes and St. Lawrence River Basin” are:

1. In 1817, the United States and Great Britain signed the Rush-Bagot Treaty that
demilitarized the Great Lakes and Lake Champlain in Vermont in the aftermath of
the War of 1812. The Treaty laid the groundwork for the Treaty of Washington,
signed 54 years later.

2. In 1871, the United States and Great Britain signed the Treaty of Washington,
which established the boundary lines between the two countries and created rules
of navigation for the Great Lakes. 1 Treaties, Conventions, International Acts,
1776-1909, 700 (Malloy)(1910). In the treaty, Canada granted free navigation on
the St. Lawrence River to the United States. The treaty also addressed grievances
stemming from the Civil War, and marked the independence of the newly-formed
Dominion of Canada.

3. In 1892, Congress passed a resolution introduced by a Minnesota Congressman
calling for a joint United States — Canada investigation into building a deep-water
route linking Lake Superior with the Atlantic Ocean. The resolution passed and
led to the creation of a Deep Waterway Commission, which concluded that a
commercial waterway was feasible. No further action was taken. It was not until
1954 that Congress finally passed the St. Lawrence Seaway Development
Corporation.
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4.

In 1905, the United States and Canada agreed to form an International Waterways
Commission to regulate the levels of the Great Lakes. The Commission expired in
1913, though some work continued for another six years. The Commission
recommended a stronger institution to deal with cross-border issues. As a result,
the U.S. and Canada negotiated for what became the Boundary Waters Treaty, 33
Stat. 2448.

In 1909, the United States and Great Britain (on behalf of the Dominion of
Canada) signed the Boundary Waters Treaty that established the International
Joint Commission with authority to prevent and resolve disputes between the two
countries over rivers and lakes that cross the international boundary line. The
Treaty mandated that navigation on all boundary waters “shall forever continue
free and open for the purposes of commerce.” Article I.

The Treaty also addressed diversions and water quality. “It is further agreed that
the waters herein defined as boundary waters and waters flowing across the
boundary shall not be polluted on either side to the injury of health or property on
the other.” Article I'V.

Under the Boundary Waters Treaty, the IJC was given three specific
responsibilities:

e To approve obstructions and diversions on boundary waters that affected
the natural level or flow on either side of the international border;'®

e To conduct studies of specific problems at the request of the U.S. and/or
Canadian governments; and

e To arbitrate specific disputes over boundary waters. This procedure
requires the approval of both the U.S. and the Canadian government and
has never been invoked.

The Treaty also restricted diversions at Niagara Falls — a provision that was
ultimately amended in 1950 by the Niagara Diversion Treaty allowing for dam
construction in New York and Ontario.

In 1912, the 1JC completed its first cross-boundary pollution study and
recommended that water quality problems required a new treaty between the
United States and Canada to control pollution.

In 1925, the U.S. Supreme Court limited Illinois’ water diversions from Lake
Michigan. Sanitary District of Chicago v. United States, 266 U.S. 405 (1925). The
Corps of Engineers had issued a permit for 250,000 cubic feet per minute (“cfm”)
in diversions from the lake. The sanitary district sought to increase that amount to
between 400,000 and 600,000 cfm. The federal government said Chicago’s
increased demands would impermissibly lower Lake Michigan and create an

'The prohibition did not apply to Lake Michigan, the only Great Lake entirely in the United States.
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10.

11.

12.

13.

14.
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obstruction to navigable waters. The Supreme Court enjoined the district from
increasing its diversions. “This is not a controversy between equals. The United
States is asserting its sovereign power to regulate commerce and control
navigable waters within its jurisdiction.” Id. at 425.

In 1931, Governor Franklin Roosevelt of New York signed the Power Authority
Act to create a state agency to tap the power potential of the St. Lawrence River
in upstate New York. The Authority had limited funding, however, and major
projects were not built until the 1950s. The Act is codified in amended form at
NY. Pub. Auth. 1000-17.

In 1932, the United States and Canada signed the Great Lakes — St. Lawrence
Deep Waterway Treaty (also called the Hoover-Bennett Treaty) calling for both
countries to build the St. Lawrence Seaway to allow commercial ships to travel
upstream between the Great Lakes and Lake Ontario. Congress, under pressure
from railroad interests and others, refused to ratify the agreement.

In 1950, the United States and Canada signed the Niagara River Water Diversion
Treaty, 1 U.S.T. 695. The Niagara treaty amended the Boundary Waters Treaty of
1909 to allow for diversions for hydropower projects. The Treaty called for the
U.S. and Canada to cooperate in building dams and other infrastructure at or near
Niagara Falls, New York. At the same time, the Treaty preserved the aesthetics of
Niagara Falls by requiring releases of water at certain times of the day and year
(the tourist season). All water, not reserved for scenic purposes, could be diverted
for power generation. Article V. The power would be divided equally between the
United States and Canada. Article VI.

In 1952, the International Joint Commission granted permits to the New York
Power Authority and Ontario Hydro to build dams spanning the St. Lawrence
River between Massena, New York, and Cornwall, Ontario.

In 1954, Congress enacted legislation creating the Saint Lawrence Seaway
Development Corporation to build, operate and maintain locks, dams and related
facilities between Montreal, Canada, and Lake Erie. Pub. L. No. 83-358, 68 Stat.
92 (also referred to as the Wiley-Dondero Act). The Canadian Parliament enacted
a similar law to create a companion Canadian corporation (“Le Reseau Grands
Lacs Voie Maritime du St. Laurent”).

In 1955, the United States and Canada signed a convention on Great Lakes
Fisheries. 6 U.S.T. 2836. The agreement created the Great Lakes Fishery
Commission to coordinate cross-border fisheries research, control invasive sea
lamprey and facilitate cooperation between state, provincial, tribal and federal
management agencies.

In 1957, Congress enacted the Niagara Redevelopment Act, which directed the
Federal Power Commission (now the Federal Energy Regulatory Commission) to
issue a construction license to the New York Power Authority (“NYPA”) to build
dams near Niagara Falls. 16 U.S.C. § 836.
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The Act required that at least 50% of the power be allocated to “domestic and
rural consumers” of preference customers (i.e., public agencies and cooperatives)
at the lowest rates “reasonably possible,” with no more than 20% of that
allocation going to neighboring states. 16 U.S.C.§ 836(b)(2). In addition, the Act
specifically set aside 445 MW of power for industries or their successors as
replacement power previously obtained from the Schoellkopf plant, owned by
Niagara Mohawk Company, which had washed away in a rockslide in 1956. 16
U.S.C. § 836(b)(3).

15. In 1967, the U.S. Supreme Court approved a Consent Decree limiting diversions
by Illinois and others from Lake Michigan. Wisconsin v. Illinois, 388 U.S. 426
(1967). The issue was precipitated by Chicago’s construction in the 19th century
of a canal which, beginning in 1900, had reversed the flow of the Chicago River.
In its natural state, the river emptied into Lake Michigan. The canal allowed
Ilinois to redirect the Chicago River to flow into a ship canal that eventually
flowed into the Illinois River and the Mississippi River. The 1967 Consent Decree
limited Illinois’ diversions to 3,200 cfs.

16. In 1968, Congress consented to the Great Lakes Basin Compact, which remains to
this day the only interstate compact affecting all eight basin states (Illinois,
Indiana, Michigan, Minnesota, Ohio, Pennsylvania, New York and Wisconsin).
Pub. L. No. 90-419, 82 Stat. 414.

The Compact created a Great Lakes Basin Commission, where each of the basin
states has three votes.'® The primary purpose of the Compact was to provide for
collection of data and to recommend laws and agreements furthering interstate
cooperation. The Commission has an advocacy role but no regulatory authority.
The Compact expressly forbid the Commission from taking an action that has the
force of law or would bind a state. Article VI (14).

17.  In 1972, the United States and Canada signed the first Great Lakes Water Quality
Agreement, 23 U.S.T. 301. The 1972 Agreement sought to reduce the level of
phosphorous, particularly in Lake Erie. The Agreement also called for joint
research on cross-border environmental problems, and established a system of
surveillance to identify problems and measure progress.

18.  In 1978, the United States and Canada signed the second Great Lakes Water
Quality Agreement, 30 U.S.T. 1383, which called for restoring and maintaining
the chemical, physical and biological integrity of the Great Lakes Basin. The 1978
Agreement proposed the virtual elimination of the discharge of toxic chemicals.

19. In 1980, the U.S. Supreme Court modified the 1967 Decree regarding diversions
by the City of Chicago from Lake Michigan. Wisconsin v. Illinois, 449 U.S. 48

'The Commission was established in 1955. Illinois, Indiana, Michigan, Minnesota and Wisconsin ratified a
compact agreement that year. Pennsylvania became a commission member in 1956, New York in 1960, and Ohio in
1963.
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(1980). The supplemental decree allowed Illinois to extend domestic use of water
for additional cities and towns, and modified the methodology for calculating
Mlinois’ diversions.'®

20.  In 1985, the governors of the eight states and the premiers of the two Canadian
provinces (Ontario and Quebec) that border on the lakes signed the Great Lakes
Charter to coordinate management issues, such as large water diversions and in-
basin uses, and to address cross-border environmental problems.

The Great Lakes Charter was a voluntary, non-binding international accord. The
Charter called for the creation of a uniform database on Great Lakes water
withdrawals, diversions and consumptive uses. The signatories agreed they would
not approve new or increased diversions or consumptive uses of Great Lakes
water in excess of five million gallons per day without notifying, consulting and
seeking the consent of other states and provinces.

21. In 1986, Congress amended the Water Resources Development Act of 1974 to
prohibit new diversions from the Great Lakes without unanimous approval of all
eight governors of Great Lakes states.

The Water Resources Development Act said:

No water shall be diverted from any portion of the Great Lakes within the
United States, from any tributary within the United States of any of the
Great Lakes, for the use outside of the Great Lakes basin unless such
diversion is approved by the Governor of each of the Great Lakes States.
42 U.S.C. § 1962d-20(d).

22.  In 1987, the United States and Canada signed the third Great Lakes Water Quality
Agreement. The 1987 Agreement called for the development of ecosystem
indicators to measure nonpoint sources of pollution. The Agreement also required
states to prepare remedial action plans and establish benchmarks for contaminated
sediments and airborne toxic substances.

23.  In 1990, Congress enacted the Great Lakes Critical Programs Act, 33 U.S.C. §
1268, which requires EPA to enforce the Great Lakes Water Quality Agreement
of 1978 and the Water Quality Agreement of 1987. The Act, among other things,
establishes a Great Lakes system-wide surveillance network to monitor the quality
in the lakes.

24. In 1992, the United States and Canada signed an Air Quality Agreement, which,
among other things, called for the exchange of technical information and set
specific goals for certain air pollutants.

'The Corps of Engineers subsequently estimated that more water was being withdrawn (3,439 cfs). The parties
signed a Memorandum of Understanding in 1996 in which Illinois agreed to restore the “water deficit” by 2019.
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25.

26.

27.

28.

29.
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In 1997, the United States and Canada signed another environmental agreement,
this one to establish a Binational Toxics Strategy. The Strategy, drafted in
response to a report from the International Joint Commission, called for both
countries to increase their data collection, identify cost-effective solutions and
take steps toward the goal of eliminating toxic discharges into the Great Lakes.

In 2000, Congress amended the Water Resources Development Act of 1986 to
prohibit diversions and exports of Great Lakes water by a federal, state or private
entity for use outside the Great Lakes Basin, unless the governor of each of the
Great Lakes states approved. The amendment prohibited a federal agency from
studying diversions or exports. 42 U.S.C. § 1962d-20. The amendment also
encouraged the states in the Great Lakes Basin, in consultation with Ontario and
Quebec, to develop and implement a common conservation standard “embodying
the principles of water conservation and resource improvement for making
decisions concerning the withdrawal and use of water from the Great Lakes
Basin.”

In 2001, the U.S. governors and Canadian premiers signed a Supplementary
Agreement to the Great Lakes Charter that reaffirmed the collective commitment
of the governors and premiers in the Great Lakes Basin to broad principles of
environmental protection and restoration, and agreed to develop a new set of
binding agreements, such as an interstate compact. The primary issues:
diversions; withdrawals; and increased consumptive use of water in the Great
Lakes Basin. The Supplementary Agreement called for the governors and
premiers to adopt a common “decision-making standard” for both states and
provinces to review water withdrawal proposals.

In 2002, the Canadian Parliament amended the Boundary Waters Treaty Act of
1909 by prohibiting most diversions and the bulk removal of boundary waters
without obtaining a license from the Ministry of Foreign Affairs. Bill C-6, 2002
session.

In December 2005, after years of negotiation, the Great Lakes governors and
premiers of Ontario and Quebec signed the “Great Lakes — St. Lawrence River
Basin Sustainable Water Resources Agreement,” which included a ban on new or
increased water diversions, with limited exceptions for cities or counties that
straddle the basin or for intra-basin transfers (i.c., diversions from two watersheds
within the Great Lakes Basin).

At the same time, the Great Lakes governors proposed a new interstate compact,
the “Great Lakes - St. Lawrence River Basin Water Resources Compact,” to
implement the agreement. The proposed Compact must be approved by the
legislatures of all eight states and consented to by Congress.

The agreements implement the 2001 Supplementary Annex to the Great Lakes
Charter.
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18.4 MANAGEMENT AND OPERATIONAL STRATEGIES

The Corps of Engineers has a key role in the management of the Soo Locks linking Lake
Superior and Lake Huron. Because water quality problems in the Great Lakes — St. Lawrence
River are such a significant concern, the U.S. Environmental Protection Agency (“EPA”) is also
a key agency. The EPA is the lead agency under the 1972, 1978 and 1987 Water Quality
Agreements. In 2004, the Bush Administration signed an executive order creating a Great Lakes
inter-agency federal task force under EPA’s direction. Exec. Order No. 13340, 69 Fed. Reg.
29043 (May 20, 2004).

18.4.1 Long-term Operational Strategy

There is no comprehensive, long-term operational strategy for either the Great Lakes or the Saint
Lawrence River. There are, however, numerous commissions, advisory groups and other entities
(some with just U.S. membership, others with Canadian participation) that address
environmental protection and restoration issues. In 2005, the Great Lakes Regional
Collaboration, responding to the Bush Administration’s executive order, released a strategy for
restoring and protecting the Great Lakes. www.glrc.us

18.4.2 Short-term Operational Strategy

The International Joint Commission (“IJC”) retains the ultimate authority for determining the
level of flows between the Great Lakes and the St. Lawrence River. The 1JC has delegated much
of this authority to several “Boards of Control” — appointed by the Commission, each with
members from the United States and Canada. The Boards, in turn, have developed criteria for
operating the locks and other infrastructure. See discussion below on “institutions created by
international treaties.”

18.4.3 River Accounting Mechanisms

The Great Lakes Commission, created by the 1968 interstate compact, publishes annual reports
on regional water use. The latest document, released in 2005, contains data on withdrawals in
2002. www.glc.org. The Michigan Department of Environmental Quality (“DEQ”) also
publishes information on water diversions in the Great Lakes Basin. www.michigan.gov/deq

18.4.4 The Role of Interstate Compacts

There is only one operating interstate compact for the Great Lakes Basin, the Great Lakes Basin
Compact, consented to by Congress in 1968. Pub. L. No. 90-419, 82 Stat. 414. The agreement
is a voluntary, non-regulatory compact.

The Compact created the Great Lakes Commission, but its decisions do not have the force of
law. Article VI (14). The Compact, however, has an advocacy role and has recommended
additional laws and agreements that further interstate cooperation. The Commission has created
the Great Lakes Information Network (“GLIN”). www.great-lakes.net
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In 1999, the Commission granted associate member status to the Canadian provinces of Ontario
and Quebec. See the “1999 Declaration of Partnership.” The Commission is located in Ann
Arbor, Michigan. www.glc.org

In December 2005, eight U.S. governors and two Canadian premiers proposed two companion
agreements: 1) the good faith state and provincial Great Lakes - St. Lawrence River Basin
Sustainable Water Resources Agreement; and 2) an interstate compact, the Great Lakes - St.
Lawrence River Basin Water Resources Compact, to implement the state-provincial agreement.
All eight states in the basin and Congress must approve the Compact before it takes effect.

If approved, the Compact would:
e Create an eight-member “Great Lakes - St. Lawrence River Basin Water Resources
Council” composed of the governors or their representatives;

e Ban new water diversions from the Great Lakes Basin, with limited exceptions;

e Establish a common decision-making standard for certain proposed new or increased
withdrawals of Great Lakes water;

e Address the status of “straddling communities” that lie partially in the Great Lakes
Basin and partially in another river basin;

e Require the collection of technical data, including water withdrawals by state;
e Create a water efficiency and conservation program in each state;

e Allow the Council and/or the states to compel compliance by seeking an action in
court; and

e Create a private cause of action in very limited circumstances to enforce the compact.
Although Congress had enacted restrictions on diversions, there were concerns among some of
the states that the provision was so vague it was vulnerable to legal challenge. The proposed
Compact language is designed to overcome those deficiencies.

18.4.5 International Treaties and Agreements

The International Joint Commission

The International Joint Commission (“IJC”) was established by the Boundary Waters
Treaty of 1909. The IJC consists of a six-member commission (three from the U.S. and
three from Canada) to prevent and resolve water disputes between the two countries. The
IJC has offices in Washington, D.C., and in Ottawa and Windsor, Ontario. www.ijc.org

Because the Treaty addressed both diversions and water quality, the potential scope of the
1JC’s authority is broad.'®® As a practical matter, however, the IJC’s authority has been

1% Article IV of the Treaty stated: “It is further agreed that the waters herein defined as boundary waters and waters
flowing across the boundary shall not be polluted on either side to the injury of health or property on the other.”
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exercised when the governments of the United States and Canada both direct the 1JC to
address an issue.

The 1JC has appointed several “Boards of Control” to implement the treaty and other
agreements concerning the Great Lakes and St. Lawrence River:

The International Lake Superior Board of Control

The Board was established by the 1JC in 1914 to monitor and implement an [JC order
granting permission for increased hydropower development of the St. Mary’s River
linking Lake Superior and Lake Huron.

The International St. Lawrence River Board of Control

The Board was established by the IJC in 1952 to monitor outflows from Lake Ontario
into the St. Lawrence River. www.islrbc.org

The International Niagara Board of Control

The Board was established by the IJC in 1953 to provide advice on matters relating to
the flows in the Niagara River and to monitor the operations of dams at Niagara Falls.

The Great Lakes Water Quality Board

The Board enforces the U.S. - Canada Water Quality Agreements signed initially in
1972.

In addition, the IJC has established a number of advisory and research boards, including
the Great Lakes Science Advisory Board, the International Air Quality Advisory Board
and the Council of Great Lakes Research Managers. Unlike the Boards of Control, which
have specific regulatory authority, the advisory and research boards only provide
assistance and offer recommendations.

The International Lake Ontario - St. Lawrence River Study

The five-year study, scheduled for completion in 2006, will examine the impacts of
changing water levels on shoreline communities, domestic and industrial users,
commercial navigation, hydropower production, the environment, recreation and tourism.

www.losl.org

The Great Lakes Fishery Commission

The 1955 Great Lakes Fisheries Convention between the United States and Canada
created the Great Lakes Fishery Commission to coordinate fisheries research, control the
invasive sea lamprey, and facilitate cooperative fishery management among state,
provincial, tribal and federal management agencies. Each country appoints four
commissioners. The commission is located in Ann Arbor, Michigan. www.glfc.org
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The Commission used chemical lampricides to kill fish larvae and installed barriers to
prevent sea lamprey from spawning. The lamprey, indigenous to the Atlantic Ocean,
entered the Great Lakes in the 1900s after the construction of the Welland and other
canals flooded the rapids between lakes that had served as a natural barrier. Sea lampreys
caused great damage to lake trout in the Great Lakes. Control efforts have succeeded in
reducing their populations.

The Great Lakes Charter

The Great Lakes Charter, signed in 1985, is not an international treaty nor is it a binding
agreement, but it called for the eight governors in the United States and the two Canadian
premiers to work together on agreements to reduce or limit water diversions, control
invasive species, etc. See, “The Great Lakes Charter: Principles for the Management of
Great Lakes Water Resources” (“La Charte des Grands Lacs: Principes de gestion des
ressources en eau des Grands Lacs™). www.cglg.org

The 2001 Annex called for stronger agreements, which in turn led to the proposed 2005
state-provincial water resources agreement and interstate compact.

18.4.6 The Role of Native American Tribes

There are 35 federally-recognized Native American Tribes in the United States whose
reservations are located within the Great Lakes Basin and/or who retain treaty-guaranteed rights
to hunt or fish in the basin. Membership in these tribes numbers approximately 175,000.

Some tribal nations have formed inter-tribal agencies to protect and implement their rights. See,
for example, the Chippewa Ottawa Resource Authority (“CORA”) in Michigan, and the Great
Lakes Indian Fish and Wildlife Commission (“GLIFWC”), which assists 11 tribes in Michigan,
Minnesota and Wisconsin. www.1836cora.org and www.glifwc.org

In Canada, the “First Nations” have their own organizations and interests. See, for instance, the
Chiefs of Ontario organization, a coordinating body for 134 First Nation communities.
www.chiefs-of-ontario.org

18.4.7 The Role of Federal Courts

Federal courts have not assumed a role in the day-to-day management of the Great Lakes — St.
Lawrence River Basin.

18,5 CURRENT ISSUES AND CONFLICTS ON THE GREAT LAKES AND SAINT
LAWRENCE RIVER

Water quality is the most pressing issue facing the Great Lakes. A number of cooperative
agreements seek to address environmental problems ranging from the accumulation of toxic
materials in sediments and the damage caused by invasive species. Water diversions outside of
the basin are also an issue. A proposed interstate water resources compact and companion
agreement with the provinces of Ontario and Quebec, unveiled in December 2005, are designed
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in part to rectify the fragmented approach to regional problems. Congress and the states must
approve the compact before it goes into effect.

18.5.1 Water Supply and Allocation

Water supply issues are not significant except for out-of-basin diversions, which are the subject
of a proposed interstate compact. '’

18.5.2 Power Supply and Allocation

Power supply issues are not significant in most of the Great Lakes Basin, but they do arise at
Niagara Falls under competing interpretations of the Niagara Redevelopment Act of 1957, 16
U.S.C. § 836. The New York Power Authority’s dams (Robert Moses and Lewiston) have the
capacity to produce 2,400 MW.

At present, power from the Niagara dams owned by the NYPA is allocated four different ways,
according to federal statute, state statute and a 1988 settlement agreement: 1) preference power;
2) replacement power; 3) expansion power; and 4) contract sales to three upstate investor-owned
utilities in upstate New York.

State statutes in New York create additional classes of customers who are eligible to buy power
from the New York Power Authority. There has been extensive litigation over the terms of the
federal and state power supply allocation formulas. Table 30 below shows the amount of the
current allocations, reflecting both federal and state statutes.

TABLE 30. Current firm power allocations, Niagara Power Plant.

Customer Allocated Power % of Total
(MW of capacity)

Investor-owned Ultilities 245 13.0
In-State (NY) Preference 752 40.0
Out-of-State Preference 188 10.0
Replacement (Industrial) Power 445 23.7
Expansion (Industrial) Power 250 13.3
TOTAL 1,880 MW 100.0%

18.5.3 Environmental Issues

The most serious conflicts in the St. Lawrence-Great Lakes Basin are over water quality. The
problems, as described by the U.S. EPA, are summarized below:

'"Occasional proposals to divert water from the basin have generated public controversy. In the late 1990s, for
instance, the Nova Group initially obtained a permit from the provincial government in Ontario to withdraw 159
million gallons per year and ship it by tanker to Asia. Ontario subsequently cancelled the permit after public
opposition.
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18.6

Industrial pollution and toxic contaminants

This problem, first noticed in the 1940s is still an area of concern. Mercury, poly-
chlorinated biphenyls (PCBs) and dioxins are among the identified pollutants. Migration
of these substances through groundwater into the Great Lakes is a related problem.

In addition, the U.S. EPA has identified “non-point sources” (i.e., from pesticides in
agricultural runoff) as a continuing cause of degradation in Great Lakes water quality.

Eutrophication (oxygen depletion)

Runoff from urban and agricultural activities along the Great Lakes shore and tributaries
has contributed to reduced oxygen concentrations in the lakes and produced a significant
rise in algae, which, in turn, is harmful to certain native plants and adversely affects the
food chain of fish. This process, first noticed on Lake Erie, the shallowest of the Great
Lakes, is now a problem in other Great Lakes.

Habitat loss (native species)

Nearly all of the native forests that once lined most of the Great Lakes have been cut at
least once. The U.S. EPA estimates that between 70-80% of the original wetlands along
the southern shore of Ontario (Canada) have been lost, and the figure is as high as 92%
on the northern shore of Ohio (Lake Erie). The loss of genetic diversity is accompanied
by an influx of species that are non-native.

Invasive (non-native) species

The increase of non-native species (sometimes called “exotic” species) is another
problem. Sea lamprey, now controlled to a large extent, were one of the first invasive
species to cause serious harm. Their populations had exploded by the 1940s, causing
millions of dollars in damage in indigenous Great Lakes fisheries. Zebra mussels, a
problem on the Mississippi River, are now a problem in the Great Lakes. In total, about
160 invasive species have been introduced — mostly by ship traffic into the Great Lakes
since the 1800s.

CONFLICT RESOLUTION

18.6.1 Congressional Allocation of Water or Power

Congress has not allocated water from the Great Lakes or the St. Lawrence River. However,
Congress will be asked to consent to the proposed 2005 interstate compact that would limit and
restrict diversions. See “Laws of the River” chronology.

Congress allocated power from Niagara Falls in 1957, with the passage of the Niagara
Redevelopment Act, 16 U.S.C. § 836, but has not done so since that time. There are no other
federal statutes that allocate power from the Great Lakes - St. Lawrence River Basin. Congress,
however, has provided the governors of states in the Great Lakes Basin with authority to approve
or disapprove of diversions under the Water Resources Development Act.
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18.6.2 Administrative Allocation of Water or Power

There is no administrative mechanism to allocate water or power in the Great Lakes Basin. The
Corps of Engineers owns a small dam on the St. Mary’s River connecting Lake Michigan with
Lake Huron (“U.S. Government Plant”). Power is sold to a private company. The federal
government does not own any dams on the St. Lawrence River.

18.6.3 Judicial Allocation of Water or Power
Courts have not allocated water or power on the St. Lawrence River or on the Great Lakes.
18.6.4 Arbitration or Mediation

Arbitration and mediation are not regularly used to resolve conflicts. The Boundary Waters
Treaty of 1909, however, gave the International Joint Commission (“IJC”) the responsibility of
arbitrating a dispute if both countries asked it to do so. 36 Stat. 2448 at Article X. To date, this
procedure has not been invoked.

A professional mediator was retained by the parties to develop the 1996 Memorandum of
Understanding (“MOU”) between the states and the federal government regarding Chicago’s
diversions from Lake Michigan. The MOU helped resolve long-standing issues that had been
before the U.S. Supreme Court on two occasions. Wisconsin v. Illinois, 388 U.S. 426 (1967), and
449 U.S. 48 (1980)(Modified Decree). The MOU, among other things, called for Illinois to
restore to Lake Michigan the excess waters it has withdrawn.

18.6.5 Litigation

There is no major litigation now pending which addresses water or power allocation issues in the
Great Lakes River Basin.

18.6.6 Infrastructure Improvements and Environmental Restoration

Seven of the eight basin states have established and funded the Great Lakes Protection Fund, a
non-profit corporation created in 1989 as a permanent environmental endowment with $80
million in public funds. One member from each of the seven participating states sits on the Board
of Directors. The Fund gives grants to other non-profit entities for restoration projects. As of
2006, the fund had spent $46 million in regional projects. www.glpf.org

In addition, the eight basin states have undertaken environmental cleanup work under the review
of the U.S. EPA, which has identified “areas of concern.” See, for instance, a description of the
“Cuyahoga River Area of Concern,” which is the subject of a “Remedial Action Plan”
« 168

(“RAP).

"% The Cuyahoga River runs through Cleveland and empties into Lake Erie. Oil and debris on the Cuyahoga caught
fire in 1969, an event that helped spur water pollution control initiatives, including enactment of the Federal Water
Pollution Control Act (“Clean Water Act”), the Great Lakes Water Quality Agreement and the creation of the
USEPA itself.
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18.6.7 Interagency and Multi-Party Agreements

The Council of Great Lakes Governors

The Council of Great Lakes Governors, established in the early 1980s, is one of
the most influential entities in the basin. It is a nonprofit corporation, created by
the eight basin states. Duties include implementing the non-binding Great Lakes
Charter of 1985, signed by the governors and the two Canadian premiers. The
Council facilitated the negotiation of the 2005 state-provincial water resources
agreement and the proposed interstate compact. www.cglg.org

The Great Lakes Regional Collaboration

This effort, coordinated by the U.S. Environmental Protection Agency, seeks to
bring together federal and state agencies, local governments, Tribes and others to
address environmental and restoration efforts. In 2005, the group released a
strategy and action plan. www.glrc.us

The Great Lakes and St. Lawrence Cities Initiative

This effort involves the mayors and local officials in the United States and
Canada to advocate for policies and programs that would protect the economy and
environment.

Great Ships Initiative

The Northeast - Midwest Institute in Washington, D.C., is coordinating a Great
Ships Initiative to combat the intrusion of invasive species in the Great Lakes and
St. Lawrence River Basin. The initiative, proposed by the American Great Lakes
Ports Association, would help monitor ports for new invasive species intrusions,
and develop a set of treatment tools to stop the spread of unwanted species. The
initiative will function as a partnership between industry, state and federal
officials.
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APPENDIX A: ANNUAL WATER USAGE IN THE
UNITED STATES

The U.S. Geological Survey (“USGS”) estimates that the nation withdraws about 408 billion
gallons of water per day (bgd) for a variety of domestic, agriculture, power plant and other
uses.'® That amount of water is equivalent to 456 million acre feet (“MAF”) per year, roughly

the same amount as the annual flows of the Mississippi River into the Gulf of Mexico.

Of the 408 bgd, about 64% comes from fresh surface water (i.e., rivers and lakes); 21% from
ground water aquifers; and 15% from saline surface water supplies.

Table A-1 shows the total water uses (all sources) in the United States, based on USGS data in
2000, the latest year available. “Thermal power plants” refers to nuclear, gas and oil-fired plants
that use water for cooling. The majority of this water will be returned to the river or lake from
where it was withdrawn.

TABLE A-1. Annual uses of water from all sources, United States (2000). (Billions of gallons
per day.)

Use Bgd % of Total
Thermal Power Plants 195 48
Irrigation 137 34
Public Supply 43 11
Industrial* 20 5
Domestic Wells 3 <1
Livestock 2 <1
Aquaculture 4 <1
Mining 4 <1
TOTAL 408 100%

*Industrial “self-supply”” —withdrawals apart from public (municipal) supply.

The picture changes if one examines only fresh surface water, a distinction that is important for
this report, which does not analyze ground water or saline supplies.

Table A-2 on the next page shows total fresh surface water withdrawals by use in 2000,
measured in billions of gallons a day (bgd).

The use of river water for thermal power plant operations is concentrated in the Midwest and
parts of the South, as Table A-3 shows. The table lists the top ten states that withdraw surface
water for thermal power plant operations, measured in millions of gallons per day (MGD).

10.S. Geological Survey, “Estimated Use of Water in the United States in 2000,” USGS Survey Circular 1268
(2004).
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TABLE A-2. Annual surface water withdrawals — fresh water only, United States (2000).
(Billions of gallons per day.)

Use BGD % of Total
Thermal Power Plants 135 52
Irrigation 80 31
Public Supply 27 10
Industrial* 15 6
Domestic Wells <1 <1
Livestock <1 <1
Aquaculture 3 <1
Mining 1 <1
TOTAL 262** 100%

*Industrial “self-supply”—withdrawals apart from public (municipal) supply.
**Numbers may not add because of rounding.

TABLE A-3. Surface water withdrawals for thermal power plant operations,
top ten states. (Million gallons per day.)

State MGD
Illinois 11,300
Texas 9,760
Tennessee 9,040
Ohio 8,510
Alabama 8,190
North Carolina 7,850
Michigan 7,710
Pennsylvania 6,970
Indiana 6,700
Wisconsin 6,090
TOTAL 82,120
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A different picture emerges on agricultural withdrawals. Table A-4 shows the 10 states that
withdraw the most surface water for agriculture, measured in millions of gallons per day. As
expected, states in the arid West dominate this chart.

TABLE A-4. Surface water withdrawals for irrigation, top ten states.
(Million gallons per day).

State MGD
California 18,900
Idaho 13,300
Colorado 9,260
Montana 7,870
Oregon 5,290
Wyoming 4,090
Utah 3,390
Arizona 2,660
Washington 2,290
Texas 2,130
TOTAL 69,180

The two tables set the stage for a discussion of the issues and conflicts on interstate rivers across
the nation. In the West, water is used primarily for irrigation. In the Midwest and East, water is
used primarily for thermal power plant cooling. These two dominant uses consume 83% of all
surface water withdrawals.
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APPENDIX B: MAJOR INFRASTRUCTURE ON
INTERSTATE RIVERS

The following fact sheets include information on each of the fourteen interstate river systems
examined in this report. The fact sheets include major dams and storage reservoirs built by the
federal government, other (i.e., state or local) government agencies or private parties.

For each dam, the following information is provided:

Name of dam

Year built

State in which it is located

River

Owner

Generation (measured in megawatts, MW, of capacity)
Name of reservoir

Volume of storage (in acre-feet)

Storage — the amount of water held in a reservoir behind a dam — can be measured in different
ways. The National Inventory of Dams, compiled by the U.S. Army Corps of Engineers (“Corps
of Engineers or “USACE”), includes data on the maximum storage (the physical capacity of the
reservoir) and normal storage (the average amount of water behind the dam excluding flood
control).

For purposes of this report, normal storage numbers have been used because they serve as the
best proxy for typical conditions at multi-purpose dams. There are, however, three exceptions:
on the Delaware, Susquehanna and Delaware Rivers, the Corps of Engineers built dams
primarily for flood control. Use of normal storage numbers would not reflect the size of the
reservoir and the importance of the dams in protecting downstream cities and industry. On those
rivers, maximum storage numbers are used. The text notes this distinction. On all other rivers,
normal storage is used.

B.1 Federal Government Dams

There are three federal “dam-building” agencies: 1) the Corps of Engineers; 2) the
Bureau of Reclamation; and 3) the Tennessee Valley Authority (“TVA”). See discussion
in Chapter 4 in the main text of this report for details.

B.2 Other Government Dams

Most state and local agencies do not build or own dams, and this section is often blank.
But there are exceptions. Three public utility districts in Washington own large dams on
the Columbia River, for example, and the New Mexico Interstate Stream Commission
owns a dam on the Canadian River in that state. Other examples are noted on the fact
sheets.

B-1
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B.3 Private Dams

Private power utilities own numerous dams on interstate rivers. The major dams are
listed on the fact sheets.

B.4  Dams Outside of the United States

This section identifies the dams that straddle the international border (i.e., on the Rio
Grande and St. Lawrence River) or that are located upstream in Canada and have a major
downstream impact in the United States.

Each fact sheet also contains summary information on how much money has been spent on
federal infrastructure in each river basin. This data reflects cumulative expenditures, measured
in real dollars and not adjusted for inflation or the time value of money. The costs figures do
not indicate what the asset (i.e., the federal dam) would likely fetch on the market if the federal
government decided to sell it.

Data for the Corps of Engineers’ infrastructure was taken from its 2004 Annual Report for Civil
Works Activities and reflects totals spent up to September 30, 2004. Data for the Bureau of

Reclamation’s infrastructure was obtained from the Denver headquarters by email.

In a few instances, meaningful numbers were not available. In those instances, the fact sheets
notes that the data is “not available.”

B-2



Federal Government Dams

Name of Dam Year Built  State River Owner Generation Reservoir Storage
Capacity (MW)* (MAF)
Bonneville 1938 WA-OR  Columbia USACE 1,093 Bonneville 0.277
Grand Coulee 1941 WA  Columbia USBR 6,779 Fra”k"”lzkzoose"e“ 5.185
Hungry Horse 1952 MT Flathead USBR 428 Hungry Horse 3.000
McNary 1953 WA-OR  Columbia USACE 980 Lake Wallula 1.350
Chief Joseph 1955 WA Columbia USACE 2,458 Rufus Woods Lake 0.516
The Dalles 1957 WA-OR  Columbia USACE 1,808 Lake Celilo 0.277
Ice Harbor 1961 WA Snake USACE 603 Lake Sacajawea 0.406
John Day 1968 WA-OR  Columbia USACE 2,160 Lake Umatilla 0.530
Lower Monumental 1969 WA Snake USACE 810 Lake Herbert G. West ~ 0.377
Little Goose 1970 WA Snake USACE 810 Lake Bryan 0.565
Dworshak 1974 1D Clearwater USACE 400 Dworshak 3.468
Lower Granite 1975 WA Snake USACE 810 Lower Granite 0.485
Libby 1975 MT Kootenai USACE 525 Lake Koocanusa 5.809

*Nameplate rating. Source: BPA 2004 Pacific Northwest Loads and Resources Study (“the White Book™). The generating capacity of the|
federal dams in the Columbia River Basin is 20,445 MW, including 18 small federal dams not listed above. Federal reservoir storage is 22.2
MAF.

Other Government Dams in excess of 100 MW capacity

Name of Dam Year Built State River Owner Generation Storage
Capacity (MW) (MAF)
Skagit** 1929 WA Skagit Seattle City Light 653 1.493
Rock Island 1933 WA Columbia  Chelan County PUD 620 0.13
Priest Rapids 1959 WA Columbia Grant County PUD 788 0.191
Rocky Reach 1961 WA Columbia  Chelan County PUD 1,212 0.382
Wanapum 1963 WA Columbia Grant County PUD 831 0.59
Mayfield 1963 WA Cowlitz Tacoma Power 162 0.134
Wells 1967 WA Columbia Douglas County 774 0.331
Boundary 1967 WA  Pend Oreille  Seattle City Light 1,033 0.095
Mossyrock 1968 WA Cowlitz Tacoma Power 300 1.685
Henry M. Jackson 1983 WA Sultan Snohomish PUD 110 0.153

**The Skagit project includes Diablo, Ross, and Gorge Dams built between 1929 and 1961. Irrigation districts also own and operate small
dams and facilities on tributaries in eastern Washington. The generating capacity of the non-federal dams with a capacity in excess of|
100 MW is 6,883 MW. Non-federal reservoir storage is approximately 4.5 MAF.

Private Dams in excess of 100 MW capacity

Name of Dam Year Built State River Owner Generation Storage
Capacity (MW) (MAF)
Merwin 1933 WA Lewis PacifiCorp 136 0.422
Kerr 1939 MT Flathead Montana Power Co. 168 1.22
Cabinet Gorge 1952 1D Clark Fork Avista 200 0.105
Yale 1953 WA Lewis PacifiCorp 108 0.402
Pelton 1957 OR Deschutes  Portland General Elec. 110 0.032
Swift No. 1 1958 WA Lewis PacifiCorp 204 0.755
Brownlee 1958 1D Snake Idaho Power Co. 585 1.42
Noxon Rapids 1959 MT Clark Fork Avista 467 0.4
Oxbow 1961 1D Snake ldaho Power Co. 190 None
Round Butte 1964 OR Deschutes  Portland General Elec. 247 0.535
Hells Canyon 1967 1D Snake Idaho Power Co. 392 0.183

The generating capacity of the private dams in excess of 100 MW is 2807 MW. Private dam reservoir storage is 5.5 MAF

Dams Outside of the United States

Name of Dam Year Built Generation Reservoir Storage
Capacity (MW) (MAF)
Duncan 1967 None Duncan 1.400
Keenleyside 1968 185 Arrow 7.100
Mica 1973 1,736 Kinbasket 20.000

The generating capacity of dams in Canada is 1,921 MW. Reservoir storage in Canada is 28.5 MAF.




Federal Government Dams

Name of Dam Year Built  State River Owner Generation Reservoir Storage
Capacity (MW) (MAF)
Laguna 1908 AZ-CA  Colorado USBR None N/A None
Hoover* 1935 AZ-NV  Colorado USBR 2,100 Lake Mead 28.255
Taylor Park 1937 CO Taylor USBR None Taylor Park 0.106
Imperial 1937 AZ-CA  Colorado USBR None None None?
Parker** 1938 AZ-CA  Colorado USBR 108 Lake Havasu 0.646
Headgate Rock 1942 AZ-CA  Colorado BIA None Moovalya Lake None
Davis 1954 AZ-CA  Colorado USBR 240 Lake Mojave 1.800
Palo Verde*** 1957 AZ-CA  Colorado USBR None None None
Painted Rock 1960 AZ Gila USACE None Painted Rock None®
Navajo 1962 NM San Juan USBR None Lake Navajo 1.700
Flaming Gorge 1963 uT Green USBR 153 Flaming Gorge 3.800
Glen Canyon 1964 AZ Colorado USBR 1,288 Lake Powell 24.300
Fontenelle 1964 Wy Green USBR 10 Fontenelle 0.345
Alamo 1968 AZ Bill Williams USACE None Alamo None”
Wayne N. Aspinal**** 1976 CO Gunnison USBR 287 Blue Mesa, Morrow Point 0.965
& Crystal

Only two dams—Alamo and Painted Rock, both on tributaries—are owned by the Army Corps of Engineers. The Army Corps dams are not regarded as parf]
of the Colorado River system. The Bureau of Indian Affairs (BIA) owns a small dam on the lower river. The rest of the structures, including Hoover and Glen|
Canyon dams, were built by the Bureau of Reclamation. The Bureau of Reclamation also built dams-not listed above-on various tributaries.

The total generating capacity of all federal dams on the Colorado River is 4,200 MW. Normal reservoir storage in the
dams is 60 MAF, of which about half is available in the Upper and Lower Basins.

*Originally named Boulder Dam.
**Parker Dam was built partly with funds advanced by the Metropolitan Water District of Southern California. MWD delivers water from Lake Havasu and
transports it in the Colorado River Aqueduct to the greater Los Angeles area. MWD receives half of the generating capacity and energy from the dam.

***|n 1957, the Bureau of Reclamation turned over the operation of Palo Verde Diversion Dam to the Palo Verde Irrigation District.
****Qriginally named Curecanti Storage Unit. It consists of three units.

! Laguna Dam had an original generation capacity of 1.6 MW. The dam has not been used as a diversion dam since 1948.

2 Imperial Dam initially had 85,000 af of storage available, but this is no longer available due to sediment accrual.

® "None" refers to normal storage (i.e. without flood control). Painted Rock Dam was built primarily for flood control and has a
maximum storage capacity of 4,831,500 af.

* "None" refers to normal storage (i.e. without flood control). Alamo Dam was built primarily for flood control and has a maximum
storage capacity of 1,409,000 af.

Other Government Dams
None on the main stem, though the Palo Verde Irrigation District now maintains Palo Verde Diversion Dam, originally built by theBureau of Reclamation.

The Salt River Project manages 8 dams on the Salt and VVerde Rivers. www.srpnet.com. The dams are not regarded as part of the Colorado River system.

Private Dams
None on the main stem.

Dams Outside of the United States

Name of Dam Year Built Generation Owner
Capacity (MW)
Morelos Diversion Dam 1950 None International Boundary

and Water Commission
Morelos Dam is near the intersecting boundaries of Arizona, California, and Baja California, and was built after the U.S.-Mexican Water Treaty of 1944,
which guaranteed Mexico 1.5 MAF per year from the Colorado River. The dam diverts water for agricultural use in the Mexicali and San Luis valleys of]
Mexico.




Federal Government Dams

Name of Dam Year Built State River Owner Generation Reservoir Storage
Capacity (MW) (MAF)
Avalon 1906 NM Pecos USBR None Lake Avalon 0.004
Elephant Butte 1916 NM Rio Grande USBR 28 Elephant Butte 2.065
Mesilla Diversion* 1916 NM Rio Grande USBR None None None
Leasburg Diversion* 1919 NM Rio Grande USBR None None None
Angostura Diversion** 1934 NM Rio Grande USBR None None None
Isleta Diversion** 1934 NM Rio Grande USBR None None None
San Acacia Diversion** 1934 NM Rio Grande USBR None None None
El Vado** 1934 NM Rio Chama USBR 8 (1998) El Vado 0.220
Caballo 1937 NM Rio Grande USBR None Caballo 0.232
Sumner 1938 NM Pecos USBR None Lake Sumner 0.061
Percha Diversion* 1938 NM Rio Grande USBR None None None
American Diversion*** 1947 TX Rio Grande USBR None None None
Platoro Dam**** 1950 CcO Conejos USBR None Platoro 0.054
Jemez Canyon 1953 NM Jemez USACE None Jemez Canyon 0.320
Abiquiu***** 1963 NM Rio Chama USACE 13 (1990) Abiquiu 1.200
Two River Dam 1963 NM Rio Hondo USACE None Two River None
Galisteo 1970 NM  Galisteo Creek USACE None Galisteo 0.090
Heron 1970 NM  Willow Creek USBR None Heron 0.400
Cochiti 1975 NM Rio Grande USACE None Cochiti Lake 0.722
Santa Rosa Dam 1979 NM Pecos USACE None Santa Rosa Lake  0.200
Brantley 1989 NM Pecos USBR None Brantley Lake 0.349

The generating capacity at federal dams on the Rio Grande is 49 MW. Federal reservoir storage is 6 MAF.

*Owned by the Bureau of Reclamation but operated and maintained by the Elephant Butte Irrigation District.

**These structures were built by the Middle Rio Grande Conservancy District and transferred to the Bureau of Reclamation in 1951. The
District now operates the structures as the Bureau's agent. Legal title is in dispute. The Middle Rio Grande Conservancy District claims|
ownership. The county of Los Alamos owns the generators at El Vado Dam.

***Built and owned by the Bureau of Reclamation but operated in cooperation with the International Boundary and Water Commission,
which diverts water from the dam for Mexico.

****Now operated by the Conejos Water Conservancy District in Colorado.

*****The county of Los Alamos owns the generators at Abiquiu Dam.

Other Government Dams

Name of Dam Year Built State River Owner Generation Reservoir Storage
Capacity (MW) (MAF)

Red Bluff 1936 NM Pecos Red BIuff Irrig. Dist. None 0.308

Private Dams

None

International Dams Providing Power and Reservoir Storage to the U.S. and Mexico

Name of Dam Year Built River Owner Generation Reservoir Storage
Capacity (MW) (MAF)

Falcon Diversion 1953 Rio Grande IBWC 64 Falcon 2.653

Amistad Diversion 1969 Rio Grande IBWC 132 Amistad 3.151

The two dams listed above straddle the Rio Grande between the United States and Mexico and are owned by the International Boundary and
WaterCommission ("IBWC"). The power generated is split between the two countries; the amounts above represent the total capacity. (Note!
The U.S. government owns 56% of the storage capacity at Amistad; the Mexican government owns the remaining 44%).

The IBWC also owns International Dam, which diverts Mexico's annual 60,000 AF allocation under a 1906 treaty with the United States. In|
addition to the dams listed above, the government of Mexico owns 14 dams on tributaries of the Rio Grande: La Boquilla (1914); Venustianza
Carranza (1930); Laguna de Salinillas (1931); Centario and San Miguel (1934); Marte R. Gomez (1943); Francisco Madero (1948);
Chihuahua (1961); Rodrigo Gomez (1963); Luis Leon (1968); San Gabriel (1990); La Fragua (1991); Pico Del Aguila (1993); El Cuchillg
(1994); Las Blancas (2001). Four of the dams (La Boquilla, Venustiano Carranza, El Cuchillo, and Gomez) account for 84% of the storage
capacity. Total reservoir storage in Mexico is 6.14 MAF.

Total reservoir storage in both countries is 18.25 MAF.




Federal Government Dams
The Army Corps of Engineers owns 29 locks and dams on the main stem of the Mississippi River: the Upper Mississippi River
Navigation System. The locks and dams allow for barge and tow traffic to move up the river. Only a few dams produce power - and they
generate only very small amounts.

Other Government Dams
Three small structures at locks on the main stem of the Mississippi River produce a total of 20 MW. Power goes to nearby

towns or industry.

Private Dams
Ameren Corp. of St. Louis, Missouri owns the dam at Keokuk Lock and Dam in lowa, with a capacity of 125 MW. The power

plant is the largest on the river.

Dams Outside of the United States
There are no dams outside of the United States. The Mississippi River is a domestic river.

! Army Corps of Engineers 2004 Annual Report, Civil Works Activities, "Mississippi River Between the Missouri River and
Minneapolis,” page 17-5. For data on the Lower Basin, see Mississippi River Commission, page 41-43. The figures for the
Lower Basin also include certain tributary improvements, such as dams in the St. Francis and Yazoo Basin.




Federal Government Dams on the Main Stem

Name of Dam Year Built State River Owner Generation Reservoir Storage
Capacity (MW) (MAF)
Fort Peck 1943 MT Missouri USACE 185 Fort Peck Lake 18.688
Garrison 1953 ND Missouri USACE 518 Lake Sakakawea 23.821
Canyon Ferry 1953 MT Missouri USBR 50 Canyon Ferry Lake 1.507
Fort Randall 1954 SD Missouri USACE 320 Lake Francis Case 5.418
Gavins Point 1958 SD-NE Missouri USACE 132 Lewis and Clark Lake  0.470
Big Bend 1963 SD Missouri  USACE 494 Lake Sharpe 1.859
Oahe 1966 SD Missouri USACE 786 Lake Oahe 23.137

Source: USACE "Master Water Control Manual,” pages F-2 and Plates 11-1 and 11-2.

The total generating capacity of federal dams on the main stem of the Missouri River is 2,485 MW. The total reservoir
storage on the main stem is approximately 75 MAF. In addition, there are about 3,100 multiple purpose reservoirs and
14,100 single-purpose reservoirs on tributaries.

In total, the Missouri River has the capacity to store 141 MAF.

Other Government Dams

None on the main stem of the Missouri River.

Private Dams

None on the main stem of the Missouri River.

Dams Outside of the United States

None.




Federal Government Dams

Name of Dam Year Built ~ State River Owner Generation Reservoir Storage
Capacity (MW) (MAF)
Conchas* 1940 NM Canadian USACE None Conchas Lake 0.062
John Martin 1948 CcO Arkansas USACE None John Martin 0.345
Fort Gibson 1949 OK Grand-Neosho USACE 45 Fort Gibson Lake 0.365
Tenkiller 1952 OK Ilinois USACE 39 Ferry Lake 0.654
Toronto 1960 KS Verdigris USACE None Toronto 0.021
Oologah 1963 OK Verdigris USACE None Oologah Lake 0.552
Norman 1964 OK Little USBR None Thunderbird Lake 0.120
Eufaula 1964 OK Canadian USACE 90 Eufaula Lake 2.314
Keystone 1964 OK Cimarron USACE 70 Keystone Lake 0.506
Sanford 1965 TX Canadian USBR None Lake Meredith 1.400
Ozark-Jeta Taylor** 1969 AR Arkansas USACE 100 Ozark Lake 0.129
Dardanelle** 1969 AR Arkansas USACE 124 Dardenelle 0.421
Webbers Falls** 1970 OK Arkansas USACE 60 Webbers Lake 0.170
Robert S. Kerr** 1970 OK Arkansas USACE 110 Robert S. Kerr 0.526
Pueblo*** 1975 CcO Arkansas USBR None Pueblo 0.358
Kaw 1976 AR Arkansas USACE None Kaw Lake 0.407
Trinidad 1976 CO Purgatoire USACE None Trinidad 0.072
Mt. Elbert*** 1981 CO Twin Lakes USBR 200 Mt. Elbert Forebay None
Twin Lakes*** 1981 CcO Lake Creek USBR None Twin Lakes 0.141
Sugar Loaf*** 1986 CO  Lake Fork Creek USBR None Turquoise Lake 0.130

The total federal generating capacity on the Arkansas River is 838 MW. Federal reservoir storage is 8.693 MAF.

* The U.S. Bureau of Reclamation built canals and a distribution system from Conchas Dam. The project was finished in 1976.

** These USACE dams are also equipped with locks for navigation and are part of the McClellan-Kerr Arkansas River Navigation System. If
the lock and dam has no hydroelectric capacity, it is not listed above.

*** pueblo Dam, Mt. Elbert, Twin Lakes and Sugar Loaf are part of the U.S. Bureau of Reclamation's Fryingpan-Arkansas Project, which
consists of diversion tunnels and infrastructure to move water from the western side of the Rocky Mountains (Colorado River Basin) across the
Continental Divide to the Arkansas River Basin. The project, begun in 1964, was finished in 1990. In total, the project can store 640,000 AF in
the Arkansas River Basin. Mt. Elbert is a pumped storage unit.

Other Government Dams

Name of Dam Year Built ~ State River Owner Generation Storage
Capacity (MW) (MAF)
Spavinaw 1922 OK  Spavinaw Creek City of Tulsa None 0.038
Fort Smith 1936 AR Frog Bayou City of Fort Smith None 0.012
Pensacola 1940 OK Neosho GRDA* 125 1.680
Eucha 1952 OK  Spavinaw Creek City of Tulsa None 0.080
Maumelle 1957 AR  Maumelle Creek  City of Little Rock None 0.221
Stanley Draper 1962 OK  East EIm Creek Oklahoma City None 0.100
Ute 1963 NM Canadian NM ISC* None 0.240
Kerr-Markham Ferry 1964 OK Neosho GRDA** 114 0.200

* NM ISC refers to the New Mexico Interstate Stream Commission.
** GRDA refers to the Grand River Dam Authority, a state agency in Oklahoma.

The total non-federal generating capacity on the Arkansas River is 239 MW. Non-federal reservoir storage is 2.57 MAF.

Private Dams
There is only one large dam - Eagle Nest in New Mexico - owned by a private entity on Cimmaron Creek in the Canadian River Basin
(normal storage: 90,000 AF).There are several dozen small dams with storage of less than 10,000 AF.

Dams Outside of the United States
There are no dams outside of the United States. The Arkansas River is a domestic, not an international, river.

The total generating capacity of all dams in the Arkansas River Basin is 1,077 MW.




Federal Government Dams

Source: TVA

Wilson Dam in 1933.

Name of Dam Year Built State River Owner Generation Reservoir Storage
Capacity (MW) (MAF)
Wilson* 1924 AL Tennessee TVA 667 Wilson Lake 0.634
Wheeler 1936 AL Tennessee TVA 381 Wheeler Lake 1.050
Pickwick Landing 1938 TN Tennessee TVA 246 Pickwick Lake 0.924
Guntersville 1939 AL Tennessee TVA 121 Guntersville Lake 1.052
Chickamauga 1940 TN Tennessee TVA 131 Chickamauga Lake 0.628
Watts Bar 1942 TN Tennessee TVA 186 Watts Bar Lake 1.050
Fort Loudon 1943 TN Tennessee TVA 165 Fort Loudon 0.363
Dale Hollow 1943 TN Obey USACE 54 Dale Hollow Lake 0.857
Kentucky** 1944 KY Tennessee TVA 192 Kentucky Lake 1.839
Wolf Creek 1951 KY Cumberland USACE 270 Lake Cumberland 2.142
Center Hill 1951 TN Caney Fork USACE 135 Center Hill Lake 1.330
Cheatham 1954 TN Cumberland USACE 36 Cheatham 0.084
Old Hickory 1954 TN Cumberland USACE 100 Old Hickory Lake 0.420
Barkley** 1966 KY Cumberland USACE 140 Barkley Lake 0.869
Percy Priest 1967 TN Stones USACE 30 Percy Priest 0.202
Nickajack 1967 TN Tennessee TVA 104 Nickajack Lake 0.241
Cordell Hull 1973 TN Cumberland USACE 100 Cordell Hull Lake 0.258
Laurel 1973 KY Cumberland USACE 61 Laurel Lake 0.185
Raccoon Mtn. *** 1978 TN Tennessee TVA 1,618 Raccoon None

The combined generating capacity of TVA dams on the main stem of the Tennessee River and U.S. Army Corps of Engineers|
(""USACE') dams on the Cumberland River is 4,737 MW. Reservoir storage at TVA dams on the main stem of the Tennessee
River and USACE dams on the Cumberland River is 14.1 MAF. TVA also owns 20 additional dams on tributaries with the|
capacity to produce 1,496 MW and store 9 MAF. Thus, the total federal hydro generating capacity in the Tennessee River|
Basin at both TVA and USACE dams is 6,233 MW. Total reservoir storage at both TVA and USACE dams is 23.1 MAF.

*Built by the Army Corps of Engineers during World War | to provide power to nitrate (explosives) plants. TVA acquired

**Kentucky Dam (TVA) and Barkley Dam (Corps of Engineers) are the farthest downstream on the Tennessee and
Cumberland Rivers, respectively. The reservoirs are connected by the Tennessee-Cumberland Canal and coordinated for
flood control. Kentucky Dam has more storage than any other structure in the TVA system.
*** Racoon Mtn. is a pumped storage facility.

Other Government Dams

None on the main stem.

Private Dams

Total storage is 278,000 AF.

Name of Dam Year Built State River Owner Generation Reservoir Storage
Capacity (MW) (MAF)

There are no private dams on the main stem of the river. TAPOCO, Inc., a subsidiary of Alcoa (the nation's largest

aluminum company), owns four dams on the Little Tennessee River and Cheoah Rivers, both tributaries of the Tennessee River.

The dams are:

Cheoah 1919 TN Little Tennessee Alcoa 362* Cheoah 0.035

Santeetlah 1928 TN Cheoah Alcoa 362* Santeetlah 0.153

Calderwood 1930 TN Little Tennessee Alcoa 362* Calderwood 0.041

Chilhowee 1957 TN Little Tennessee Alcoa 362* Chilhowee 0.049

*In total, the four dams have the capacity to produce 362 MW. Alcoa's first dam, Cheoah, predates TVA by 14 years.

Dams Outside of the United States

and store 23.4 MAF.

There are no dams outside of the United States. The Tennessee River is a domestic not an international, river.

In total, the dams in the Tennessee-Cumberland River Basin (including Alcoa's dams) can generate about 6,595 MW




Federal Government Dams

Name of Dam Year Built State River Owner Generation Reservoir Storage
Capacity (MW) (MAF)
Jim Woodruff 1952 AL  Apalachicola USACE 36 Lake Seminole 0.406
Buford 1958 GA  Chattahoochee USACE 100 Lake Sidney Lanier 1917
George 1962 GA Chattahoochee USACE 160 Lake Walter F. George  0.934
Andrews 1963 GA Chattahoochee USACE None Lake George Andrews  0.018
West Point 1974 GA  Chattahoochee USACE 82 West Point Lake 0.605

The federal dams in the ACF River Basin have the capacity to generate 378 MW and can store about 3.9 MAF.

Other Government Dams

Name of Dam Year Built State River Owner Generation Storage
Capacity (MW) (MAF)
Warwick 1930 GA Flint Crisp Co. 13 0.145

Power Comm'n

Note: The City of Mills, Georgia also owns a dam on the Chattachoocee River but it has a generating capacity of less than 1 MW
and no storage.

Private Dams

Name of Dam Year Built State River Owner Generation Reservoir Storage
Capacity (MW) (MAF)
North Highlands 1898 GA Chattahoochee GPC* 36 North Highlands Lake None
Morgan Falls 1903 GA Chattahoochee GPC* 17 Bull Sluice Lake None
Goat Rock 1912 GA  Chattahoochee GPC* 26 Goat Rock Lake 0.008
Flint River 1921 GA Flint GPC* 5 Lake Worth 0.008
Bartlett's Ferry 1926 GA Chattahoochee GPC* 192 Lake Harding 0.183
Oliver 1959 GA  Chattahoochee GPC* 60 Lake Oliver 0.032

* Georgia Power Company
Note: Georgia Power Company also owns two small dams (Langdale and Riverview) on the Chattahoochee River above Columbus,

Georgia. In addition, Consolidated Hydro owns the Eagle-Phenix Dam, also on the Chattahoochee River above Columbus. In total, the
generating capacity of these dams is less than 5 MW, and they have virtually no storage capacity.

The private owner dams have the capacity to generate 336 MW and can store 231,500 AF.

Dams Outside of the United States
There are no dams outside of the United States. The rivers in the ACF Basin are domestic, not international.

The total generating capacity of all the dams in the ACF River Basin is 728 MW. The total reservoir storage is 4.26 MAF.




Federal Government Dams

Name of Dam Year Built ~ State River Owner Generation Reservoir Storage
Capacity (MW) (MAF)
Allatoona 1949 GA Etowah USACE 80 Allatoona Lake 0.670
Claiborne 1969 AL Alabama USACE None Claiborne Lake 0.096
Millers Ferry 1970 AL Alabama USACE 75 William "Bill" Dannelly 0.332
Robert F. Henry 1971 AL Alabama USACE 68 R.E. "Bob" Woodruff Lake 0.234
Carters* 1974 GA Coosawatte USACE 575 Carters Lake 0.473
Carters Rereg.* 1974 GA Coosawatte USACE None None 0.019

The federal dams in the ACT River Basin can generate 798 MW and store 1.8 MAF.

* Carters and Carters Reregulation Dams are operated as a single system.

Other Government Dams

Name of Dam Year Built ~ State River Owner Generation Reservoir Storage
Capacity (MW) (MAF)
Purdy 1964 AL Little Cahaba BWWB* None Purdy Lake 0.024

* Birmingham Water Works Board

Private Dams

Name of Dam Year Built ~ State River Owner Generation Reservoir Storage

Capacity (MW) (MAF)
Yates 1900 AL Tallapoosa Alabama Power Co. 33 Yates Lake 0.054
Thurlow 1900 AL Tallapoosa Alabama Power Co. 54 Thurlow Lake 0.018
Lay 1914 AL Coosa Alabama Power Co. 164 Lay Lake 0.265
Mitchell 1923 AL Coosa Alabama Power Co. 156 Mitchell Lake 0.170
Martin* 1926 AL Tallapoosa Alabama Power Co. 150 Lake Martin*** 1.625
Jordan** 1928 AL Coosa Alabama Power Co. 116 Jordan Lake 0.306
Weiss 1961 AL Coosa Alabama Power Co. 88 Weiss Lake 0.273
Logan Martin 1964 AL Coosa Alabama Power Co. 143 Logan Martin Lake 0.121
H. Neely Henry 1966 AL Coosa Alabama Power Co. 98 H. Neely Henry Lake 0.235
Bouldin 1967 AL Coosa Alabama Power Co. 226 Jordan Lake** 0.426
R.L. Harris 1983 AL Tallapoosa Alabama Power Co. 126 Harris Lake

The private power dams in the ACT River Basin can generate 1,354 MW and can store 3.5 MAF.

*  Martin Dam contains 30% of all the storage in the ACT River Basin.
** Jordan Lake supplies water to both, Jordan and Bouldin Dams (which is built on a canal).
*** Shares a common reservoir with Bouldin Dam and Lake.

Dams Outside of the United States
There are no dams outside of the United States. The ACT River Basin lies entirely within the United States.

The total generating capacity of all dams in the ACT Basin is 2,152 MW. Total reservoir storage is 5.3 MAF.




Federal Government Dams

Name of Dam Year Built State River Owner Generation Reservoir Storage*
Capacity (MW) (MAF)
General Jadwin 1960 PA  Dyberry Creek USACE None Jadwin 0.047
Francis E. Walter 1961 PA Lehigh USACE None Francis E. Walter 0.160
Prompton 1961 PA Lackawaxen USACE None Prompton Lake 0.073
Beltzville 1969 PA Pohopoco USACE None Beltzville 0.104
Blue Marsh 1977 PA Tulpehocken USACE None Blue Marsh 0.129

Total federal reservoir storage is 513,000 af.

*The storage numbers above are the "maximum" the reservoirs can hold.

Other Government Dams

Name of Dam Year Built State River Owner Generation Reservoir Storage
Capacity (MW) (MAF)
Neversink 1953 NY  Neversink River  City of New York None Neversink 0.142
Downsville 1955 NY East Branch City of New York None Pepacton 0.411
Cannonsville 1964 NY West Branch City of New York None Cannonsville 0.301
Nockamixon-Tohickon 1973 PA  Tohickon Creek DCNR* None Nockamixon 0.040
Marsh Creek 1973 PA Marsh Creek DCNR* None Marsh Creek 0.024

*Department of Conservation and Natural Resources, a state agency in Pennsylvania.

Reservoir storage in non-federal (other) dams is 918,000 AF.

Private Dams

Several corporations own hydroelectric dams on tributaries. The combined generation capacity of the dams is 66 MW. The largest of]
these is Lake Wallenpaupack, Pennsylvania, owned by PPL, with the capacity to produce 44 MW. The Merrill Creek Reservoir in Newj
Jersey, owned by a consortium of utilities, has a significant impact on river operations. The reservoir, built pursuant to the terms of the
1983 Good Faith Report adopted by the Delaware River Basin Commission, allows utilities to store water during drought to offset
consumption downstream by power plants built after the interstate compact was signed in 1961. Merrill Creek has a usable storage of]
approximately 48,159 AF.

Dams Outside of the United States

There are no dams outside of the United States. The Delaware River is a domestic not an international river.




Federal Government Dams

Name of Dam Year Built  State River Owner Generation Reservoir Storage*
Capacity (MW) (MAF)
Whitney Point 1942 NY Otselic USACE None Whitney Point Lake  0.176
Arkport N/A NY Canisteo USACE None Arkport Lake None
York Indian Rock 1942 PA Codorus Creek USACE None York Indian Rock 0.048
Almond 1949 NY Canacadea Creek USACE None Almond Lake 0.023
East Sidney 1950 NY Oulcout Creek USACE None East Sidney Lake 0.034
Stillwater 1960 PA Lackawanna USACE None Stillwater Lake 0.017
Alvin R. Bush 1962 PA Kettle Creek USACE None Bush 0.117
Curwensville 1965 PA West Branch USACE None Curwensville Lake  0.209
Foster Sayers 1969 PA Bald Eagle Creek USACE None Sayers Lake 0.186
Aylesworth 1970 PA Aylesworth USACE None Aylesworth 0.030
Raystown 1973 PA Juniata USACE None Raystown 0.871
Tioga 1979 PA Tioga USACE None Tioga Lake 0.143
Hammond 1979 PA Crooked Creek USACE None Hammond 0.136
Cowanesque 1980 PA Cowanesque USACE None Cowanesque 0.171
Total federal reservoir storage is approximately 2.2 MAF.
*The storage numbers above are the "maximum™ that the reservoirs can hold.
Other Government Dams
Name of Dam Year Built  State River Owner Generation Reservoir Storage
Capacity (MW) (MAF)
Little Pine 1950 PA Little Pine Creek DCNR* None Little Pine 0.001
George Stevenson 1956 PA  Sinnemahoning Creek DCNR* None Stevenson 0.002
Adam T. Bower* 1969 PA Susquehanna DCNR* None None 0.014
*Formerly known as Sunbury-Fabridam. "DCNR" is the Department of Conservation and Natural Resources, a state agency
in Pennsylvania.
Private Dams
Name of Dam Year Built State River Owner Generation Reservoir Storage
Capacity (MW) (MAF)
York Haven 1904 PA Susquehanna First Energy None York Haven 0.008
Holtwood 1910 PA Susquehanna PPL Holtwood 109 Lake Aldred 0.019
Conowingo 1928 MD-PA Susquehanna Exelon 548 Conowingo 0.301
Safe Harbor 1932 PA Susquehanna Constellation/PPL 420 Lake Clark 0.144
Muddy Run* 1967 PA Susquehanna Exelon 1,071 None 0.061

*Pumped storage reservoir. At the time the Muddy Run was finished in 1967, it was the largest pumped storage in the world.

Dams Outside of the United States

There are no dams outside of the United States. The Susquehanna River is a domestic, not an international river.




Federal Government Dams

Name of Dam Year Built State River Owner Generation Reservoir Storage
Capacity (MW) (MAF)
Jennings Randolph 1981 MD-WV Potomac USACE None Jennings Randolph  0.128 !

Note: Jennings Randolph Dam was formerly known as Bloomington Dam. The reservoir straddles the Maryland and
West Virginia border. There are no other federal dams on the Potomac, except for two very small dams on the C&O Canal owned
by the National Park Service.

! Total reservoir storage (all uses).

Other Government Dams

Name of Dam Year Built State River Owner* Generation Reservoir Storage
Capacity (MW) (MAF)
Brighton Dam** 1943 MD Patuxent WSSC None Triadelphia 0.019
Savage River*** 1952 MD Savage UPRC None Savage 0.019
Rocky Gorge** 1953 MD Patuxent WSSC None Duckett 0.017
Occoquan 1955 VA Occoquan/Potomac  FCWA None Occoquan 0.024
Little Seneca 1984 MD Little Seneca Creek  WSSC None Little Seneca 0.012

* "WSSC" refers to the Washington Suburban Sanitary Commission, a regional water and sewer agency in Maryland. "FCWA" refers to
the Fairfax County Water Authority in Virginia. "UPRC" refers to the Upper Potomac River Commission, a state agency in Maryland.

** The dams, located on the Patuxent River, are outside the Potomac River Basin but are included in this chart because the WSSC
manages water releases pursuant to the Water Supply Coordination Agreement of 1982.

*** Savage Reservoir is not normally operated to supply domestic and industrial water. But the three water supply agencies (WSSC,
FCWA, and the USACE's Washington Aqueduct Division) have agreed to pay 80% of the maintenance and operation costs of Savage
Dam in exchange for the ability to make releases from the reservoir during droughts.

Private Dams

There are no private dams on the main stem of the Potomac River. But three tributary river dams and two dams on the
Patuxent River (outside the basin) are managed as part of a coordinated interstate water supply strategy.

Dams Outside of the United States

There are no dams outside of the United States. The Potomac River is a domestic not an international river.




Federal Government Dams

*Underground pumped storage. The plant uses energy generated by NU's nuclear and fossil-fuel plants to pump water to a
reservoir where it is released during high demand.

Name of Dam Year Built State River Owner Generation Reservoir Storage*
Capacity (MW) (MAF)
Surry Mountain 1941 NH Ashuelot USACE None Surry Mountain 0.044
Knightville 1941 MA Westfield USACE None Knightville 0.064
Birch Hill 1942 MA Millers USACE None Birch Hill 0.076
Tully 1949 MA Tully USACE None Tully 0.036
Union Village 1950 VT Ompompanoosuc USACE None Dry Reservoir 0.050
Otter Brook 1958 VT Otter Brook USACE None Otter Brook Lake 0.025
Barre Falls 1958 MA Ware USACE None Barre Falls 0.063
North Springfield 1960 VT Black USACE None North Springfield 0.076
Ball Mountain 1961 VT West USACE None Blue Mountain Lake ~ 0.084
North Hartland 1961 \a) Ottauquechee USACE 4** North Hartland Lake ~ 0.095
Townshend Lake 1961 VT West USACE None Townshend Lake 0.054
Littleville 1965 MA Westfield USACE None Littleville 0.041
Conant Brook 1966 MA Conant Brook USACE None Conant Brook 0.005
Colebrook 1969 CT Farmington USACE 1** Colebrook 0.137
Total federal reservoir storage on the Connecticut River is 850,000 AF.
* The storage numbers above are the "maximum" that the reservoirs can hold.
** The turbine-generators at North Hartland Dam are owned by the Essex Corporation. The turbine-generators at
Colebrook Dam are owned by the Metropolitan District Commission (*“MDC") in Hartford, Connecticut.
Other Government Dams
Name of Dam Year Built State River Owner* Generation Reservoir Storage
Capacity (MW) (MAF)
Holyoke 1900 MA Connecticut City of Holyoke 2 Holyoke 0.026
Cobble Mountain 1931 MA Little SWSB None Cobble Mountain 0.070
Phelps 1916 CT Nepaug MDC None Nepaug 0.034
Saville N/A CT Nepaug MDC None Barkhamsted 0.113
Mad River 1963 CT Mad CDEP None Mad River 0.011
Sucker Brook 1970 CT Sucker Brook CDEP None Sucker Brook 0.002
* "CDEP" refers to the Connecticut Department of Environmental Protection, a state agency. "MDC" refers to the Metropolitan
District Commission in Hartford, Connecticut. "SWSB" refers to the Springfield Water and Sewer Board in Massachusetts.
Private Dams on the Main Stem - Note: Dams with generating capacity of less than 10 MW are not included.
Name of Dam Year Built State River Owner Generation Reservoir Storage
Capacity (MW) (MAF)
Bellows Falls 1907 VT Connecticut TransCanada 49 Bellows Falls 0.030
Vernon 1909  NH-VT Connecticut TransCanada 22 Vernon 0.018
Cabot 1916 CT  Turner Falls Canal NU 53 Cabot 0.016
Comerford 1930 NH-VT Connecticut TransCanada 164 Comerford 0.032
Mclndoes 1931  NH-VT Connecticut TransCanada 13 Mclndoes 0.006
Wilder 1950 NH-VT Connecticut TransCanada 42 Wilder 0.055
Moore 1957  NH-VT Connecticut TransCanada 192 Moore Lake 0.224
Northfield Mtn.* 1972 CT Connecticut NU 1,080 None 0.017

Note: TransCanada Hydro is a Canadian corporation with headquarters in Calgary, Alberta. Northwest Utilities ("NU"), based in
Berlin, Connecticut, owns two dams, plus a large pumped storage hydroelectric project. "NH-VT" indicates the dam spans the
river between New Hampshire and VVermont.

Dams Outside of the United States

There are no dams outside of the United States. The Connecticut River is a domestic not an international river.
The dams listed above can store 1.5 MAF. The reservoir storage capacity of Quabbin Reservoir (Boston water supply) adds 1.26 MAF
for a total of about 2.8 MAF.




Federal Government Dams

Name of Dam Year Built State River Owner Generation Reservoir Storage
Capacity (MW) (MAF)
U.S. Government Plant N/A Ml St. Mary's River USACE 18 None None

(at Soo Locks)

Other Government Dams

Name of Dam Year Built State River Owner Generation Reservoir Storage
Capacity (MW) (MAF)

St. Lawrence-FDR* 1958 NY St. Lawrence NYPA 800 Robert Moses 0.803

Niagara** 1961 NY Niagara River NYPA 2,400 Moses & Lewiston 2.227

*The dam (sometimes called the Robert H. Moses Dam) spans the U.S. portion of the St. Lawrence River and joins with the

Robert H. Saunders Dam, built across the Canadian portion of the river.

**The U.S. share of the Niagara Project consists of the Robert Moses Niagara plant (1,950 MW) and the Lewiston Pump-Generating
plant (450 MW) at Niagara Falls.

Private Dams

Name of Dam Year Built State River Owner Generation Reservoir Storage
Capacity (MW) (MAF)
Ludington PS 1973 MI Lake Michigan ~ Consumers/Detroit 1,872 Ludington 0.054

Ludington Pumped Storage ("PS"). Water from Lake Michigan is pumped during off-peak hours 363 feet uphill to a reservoir from which
water then flows by gravity through the turbine generators during peak times. The plant is jointly owned by Consumers Energy and Detroit]
Edison Company. Ludington is located on the shores of Lake Michigan, northwest of Grand Rapids, Michigan.

There are hundreds of smaller dams (i.e., typically less than 25 feet high) on tributary rivers in the Great Lakes Basin. A survey of those
structures is beyond the scope of this report. There are no private dams on the main stem of the St. Lawrence River.

Dams Outside of the United States

1. There are two Canadian Dams on the border of Lake Superior and Lake Huron: Edison Sault has the capacity to generate 30 MW, and
Francis Clergue had the capacity to generate 48 MW.

2. On the west side of the Welland Canal, linking Lake Ontario and Lake Erie, the Ontario Power Generation ("OPG") owns DeCew Falls
Hydro (165 MW). OPG is a publicly-owned corporation supervised by the Province of Ontario. OPG assumed and now manages the assets|
formerly owned by Ontario Hydro.

3. Near Niagara Falls, OPG and the New York Power Authority jointly own the International Control Dam, which regulates the flow of water|
above Niagara Falls into the United States and Canadian dams.

4. At Niagara Falls, OPG owns the Sir Adam Beck Dam (1,780 MW).

5. OPG also owns the Robert H. Saunders dam (950 MW), which spans the Canadian portion of the St. Lawrence River and is a companion
dam to the St. Lawrence-FDR Project owned by the New York Power Authority,




