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Foreword

The Great Lakes Basin Commission and the Great
Lakes Panel of the Committee on Multiple Use of the
Coastal Zone of the National Council on Marine Re-
sources and Engineering Development have sponsored
this publication as an aid to improved planning and
management in the Great Lakes area.

The survey was designed to accomplish two pur-
poses. First, it was meant to become a working tool
for those actively engaged in studies of the Great
Lakes. By providing a listing of institutions and their
programs, it was hoped to improve understanding,
communication and coordination in planning and
management of the lakes and their related land re-
sources. Second, the nature of the survey was estab-
lished to give it value as an information source for
thosc interested in the lakes and their institutions.

The first section contains résumés of institutions
that have programs or responsibilities for some aspects
of the Great Lakes. The addresses of these institutions
and others are listed in appendix A. The addresses of
institutions having planning or coordinating respon-
sibilities are listed in appendix B. A partial lsting of
useful publications concerning the Great Lakes is
given in appendix C.

Marine and lacustrine activities in the Great Lakes
are forecast in two periodical publications, one for
Canadian work and one for work in the United States,
entitled “Directory and Project Forecasts,” and are
available from the Canadian Committee on Ocean-
ography and Lake Survey District, U.S. Army Corps
of Engineers. These projects are coherent units of the
program of any agency directed to a definable ob-
jective. The person in responsible direct charge is
usually reported.

Though efforts were made to contact and include
all institutions concerned with the Great Lakes, the
present work cannot be considered a complete listing.
Readers are encouraged to notify the Great Lakes
Basin Commission, Ann Arbor, Mich., of the names
and addresses of organizations that have been omitted
for inclusion in future revisions.

It may appear from these descriptions that some
of the duties of the agencies listed are conflicting or
overlapping. This matter will receive further study, as
a primary objective of the Great Lakes Basin Com-
mission is to coordinate activities of Federal agencies
so as to preclude duplication of work where assigned
responsibilities may be overlapping.
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Introduction

The Great Lakes represent a natural resource of
immense value to the United States and Canada. Their
location in the heartland of the North American Con-
tinent and their deep water connection to the Atlantic
Ocean through the St. Lawrence Seaway and the inter-
connecting locks and channels greatly enhance their
economic significance. These five huge lakes form a
large and complex system that includes its own distinct
climate, geography, hydrology, and ecology. They are
often referred to as the fourth seacoast, for their size
subjects them to forces of oceanographic dimension.

In geological terms the lakes are young. Their
present forms were created during the Pleistocene era
by the glaciers that moved across the continent. As the
glaciers retreated, the lakes underwent various changes
before achieving the morphology by which we know
them today. The tota] Great Lakes Basin encompasses
about 300,000 square miles of which nearly one-third,
95,000 square miles, is lake surface. Samuel de Cham-
plain, founder of Quebec city and first Governor-Gen-
eral of New France, is credited with the discovery of the
Great Lakes in 1615. During the next 200 years, the
lakes provided water routes for voyagers and played an
important role in the fur trade of North America. After
the War of 1812 and the improvement of access routes
in the 1820’s, the region began to develop at a rapid
rate. In 1810 the basin’s population was about 290,000
people. By 1910 this had increased to nearly 14,000,000.
In 1960 more than 31,780,000 people were residing in
the Great Lakes Basin. There is no other region in
North America which matches its economic output.
Development in the basin is characterized by extensive
urbanization and industrialization.

A waterway of over 2,300 miles stretches from the
Atlantic Ocean to Duluth, Minn., making ocean ports
of the great continental cities along the shores of the
lakes. Though the Great Lakes themselves form vast
waterways, the shallow connecting channels, with their
falls and rapids, had long proven barriers against ship-
ping. Attempts to improve navigation on the lakes
began when the North American Fur Co. constructed
a small lock on the St. Marys River at Sault Ste. Marie
in 1797. The present system of locks at the “Soo” is
the busiest in the world and in the 9 months open
season carries more traffic than the Panama and Suez
Canals combined when operating a full year. Other
locks provide passage along parts of the St. Lawrence

Seaway and connect Lakes Erie and Ontario via the
Welland Canal.

In 1966 a total of about 246,000,000 net tons moved
on the Great Lakes. Of this about 185,000,000 tons
were domestic (within the United States or Canada),
47,000,000 moved between the two countries, and
about 14,000,000 were overseas traffic. This repre-
sented a significant proportion of the waterborne com-
merce of the two countries. In terms of ton miles, over
40 percent of all traffic on U.S. waterways moves on the
Great Lakes.

The Great Lakes also serve as a source of water for
municipalities and industry. Some 240 communities
located on or near the lakes depend upon them for
domestic water supply. In 1966 it was estimated that
the water needs of 28 million persons were supplied
by the Great Lakes. Some industries receive their water
from municipal systems, but the aggregate capacity of
industrial pumpage from the lakes is approximately
three times the capacity of municipal pumping stations.
This combined industrial and municipal pumpage
averages 15,600 million gallons per day.

Swimming, fishing, and boating are the region’s
principal outdoor recreation activities. These activities
are especially susceptible to the adverse effects of
human activity on the lakes. As an example, prior to
the opening of the Welland Canal between Lakes Erie
and Ontario, Niagara Falls had been an effective bar-
rier to the parasitic sea lamprey. The canal opened the
way for the lamprey to enter the upper lakes, where it
nearly destroyed the populations of lake trout, white-
fish, and burbot. The commercial fishery of the area
nearly collapsed, and sport fishing was severely limited.

Chemical methods to control the lamprey have been
developed and are currently being used. The lamprey
population has been reduced to 10 and 15 percent of its
previous highs in Lakes Superior and Michigan, respec-
tively. Control measures are also being conducted on
Lake Huron.

The reduced population of lake trout and burbot—
the only abundant and widely distributed predators
of the lakes—created conditions favorable to the ale-
wife. Because of the lack of predation, the alewife be-
came extremely abundant. This small herring-like
marine fish also gained entrance into the Great Lakes
through man’s activity. The alewife presently domi-



nates Lakes Huron and Michigan where it has reached
nuisance numbers and created objectionable conditions
during massive die-offs. Hopefully, contro] measures,
including the lake trout restoration program and the
recent introduction of coho and chinook salmon, may
restore an ecological balance to the lakes and bring
about a return of high-value species.

The lamprey and alewife are not the only problems
facing the Great Lakes. The lakes also serve as re-
ceptacles for waste waters. Much of the water drawn
from them is returned in a polluted condition. Over
the past few years, increased demands upon the lakes
and the resources surrounding them have increased
their problems. With an ever growing pollution load,
other water uses are adversely affected, especially rec-
reation and fisheries, Pollution has become a major
issue, and water quality is now one of the most serious
problems in the Great Lakes. These problems are both
local and general, national and international. They
include diminished water quality, altered flora and
fauna, offended aesthetic senses, threatened human
health and well-being, curtailed or precluded recrea-
tion, seriously damaged sport and commercial fisheries,
and increased danger of irreversible changes in the
ecology of the lakes as eutrophication is accelerated.
Due to its nature and the population density around
its perimeter, Lake Erie has been the first and hardest

hit in terms of deterioration of water quality and con-
ditions in general. However, there are indications that
Lakes Michigan and Ontario are also undergoing
serious stress.

As the problems concerning the lakes have increased,
so have the interests and concerns of people and or-
ganizations. This has resulted in increased activity by
governments, organizations, and private citizens. In
recent years the number of institutions concerned with
the Great Lakes has increased dramatically. Missions
sometimes are uncoordinated and overlapping and
cohesiveness and unity of purpose among these insti-
tutions require strengthening.

The purpose of this review is to prepare a contempo-
rary survey of institutions having responsibility for or
interest in the Great Lakes which can be used as a tool
by these institutions to aid in reducing confusion and
improving communication and coordination. In many
respects this work represents a revision and expansion
of the 1966 edition of “Aquatic Science in the Great
Lakes,” published by the Interagency Committee on
Oceanography, Federal Council for Science and Tech-
nology. The present work was compiled by the Great
Lakes Basin Commission in conjunction with the Great
Lakes Panel of the Committee on Multiple Use of the
Coastal Zone of the National Council on Marine Re-
sources and Engineering Development.



International-United States and Canada

Over one-third of the boundary between the United
States and Canada transverses the Great Lakes. Be-
cause of the nature of the lakes and their importance
to the two countries, it has long been recognized that
close international cooperation between the United
States and Canada in the management and control
of the Great Lakes is beneficial to both countries. This
cooperation is conducted through two international
commissions and other, less formal, institutions.

International Joint Commission

The International Joint Commission (I1JC) is a
permanent body that was established to carry out the
purposes of the Boundary Waters Treaty of 1909, It
consists of six members, three from the United States
and three from Canada. For administrative conven-
ience there is a Canadian section and a United States
section, each with a chairman. Offices are maintained
in Ottawa and Washington.

The 1909 treaty gives the ITC responsibilities in two
general categories.

The first of these responsibilities is to approve—or
refuse approval—of all proposals for use, obstruction
or diversion of boundary waters on either side of the
international boundary which would affect the natural
level or flow of the boundary waters on the other side.
All of the Great Lakes, except Lake Michigan, and
their connecting channels are boundary waters as de-
fined in the treaty. The levels of Lake Superior and
Lake Ontario are regulated in accordance with Orders
of Approval that were issued by the IJC prior to con-
struction of regulating works at their outlets.

The second general responsibility of the 1JC under
the treaty is to investigate and make recommendations
on specific problems along the common frontier which
are referred to the Commission from time to time by
the Governments of the United States and Canada.
Under this provision of the treaty the two Govern-
ments have made requests—or references—to the IJC
on such varied subjects as water pollution, air pollu-
tion, further regulation of Great Lakes levels and pres-
ervation of the American Falls at Niagara.

The treaty specifies the following order of prece-
dence which must be observed in the use of these
waters, and directs that no use be permitted which
tends materially to conflict with or restrain any other
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use which is given preference over it in this order of
precedence:

(1) Uses for domestic and sanitary uses;

(2) Uses for navigation, including service of canals
for the purposes of navigation;

{3) Uses for power and for irrigation purposes.

These provisions do not apply to or disturb uses of
boundary waters existing prior to the signing of the
treaty.

When referring a problem for investigation, the
Governments usually state that the IJC may utilize the
services of engineers and other specially qualified per-
sonnel of the technical agencies of the United States
and Canada, as well as the information and technical
data acquired or to be acquired by such agencies.
Thus, the IJC is able to select and deploy the most
experienced and competent people in both countries
and combine them in joint undertakings,

It is the Commission’s usual practice to establish an
International Board consisting of qualified personnel
from both countries to organize and coordinate the
fieldwork and technical studies required. State and
provincial officials also may be appointed to such a
Board, with the consent of their Governments. Much
of the investigatory work is done by governmental
agencies, under the general coordination and direction
of the International Board. The Board keeps the IJC
informed of its activities by frequent progress reports
and, on completion of its studies, files a final report.

After releasing the Board’s report for study by all
interested persons and organizations in both countries,
the I1JC holds public hearings at which all interests
have convenient opportunity to produce evidence and
express opinions on the Board’s report or on any other
aspect of the problem that the Governments have
referred to the IJC. Thereafter the Commission formu-
lates its own report and recommendations for submis-
sion to the two Governments. The 1JC’s report is not
binding upon the Governments, who have the respon-
sibility for making the ultimate decisions.

Current investigations in the Great Lakes Basin
under I1JC auspices include:

(1) Regulation of Great Lakes levels—this is to
detcrmine whether further regulation would be prac-
ticable and in the public interest, Such further regu-
lation might be done to bring about a more bene-
ficial range of stage for domestic water supply and
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sanitation, navigation, power and industry, flood con-
trol, agriculture, fish and wildlife, recreation and other
beneficial public purposes. Technical studies are under
the supervision of the International Great Lakes Levels
Board. The Board appointed a Working Committee to
prepare the necessary data and studies as requested by
the reference to the International Joint Commission
dated 7 October 1964. In July 1965 the Working Com-
mittee appointed three subcommittees to determine
the effect of regulation on shore property, power and
navigation and a fourth subcommittee to develop
necessary regulation plans. A Regulatory Subcommittee
was established in September 1967 which is responsible
for carrying out the necessary studies of the regulatory
works required for various plans of regulation. In
June 1968 a Reports Subcommittee was appointed and
given the responsibility for preparing the final report
which is scheduled for completion by October 1972,

(2) Pollution of Lake Erie, Lake Ontario, and the
international section of the St. Lawrence River—to
determine whether waters are being polluted on either
side of the boundary to the injury of health and prop-
erty on the other, the sources, extent and locations of
such pollution, and the most practicable remedial
measures. Technical studies are under the supervi-
sion of the International Lake Erie Water Pollution
Board and the International Lake Ontario-St. Law-
rence River Water Pollution Board.

(3) Pollution in the Connecting Channels of the
Great Lakes Systems—to continue supervision as a
means to insure accomplishment of the Water Quality
Objectives recommended for these waters by the IJC
in 1950 and accepted by the United States and Ca-
nadian Governments. Investigations and surveys are
under the supervision of the Advisory Board on Con-
trol of Pollution of Boundary Waters, Connecting
Channels.

(4) American Falls at Niagara—to determine
what measures are feasible and desirable to remove ac-
cumulated talus from the base of the falls, to retard
or prevent future erosion and to preserve or enhance
the falls’ beauty. Technical studies are under the sup-
ervision of the American Falls International Board,
formed in August 1967.

(5) Lake Superior levels and flows—to regulate
the water levels and outflows of Lake Superior through
operation of a gated structure at the head of the St.
Marys Rapids near Sault Ste. Marie, Mich. Technical
studies are under the supervision of the International
Lake Superior Board of Control.

(6) Niagara River remedial works and diversions—
to supervise the construction, operation and main-
tenance of remedial works provided in the Niagara
River under the 1950 treaty with Canada. The works
allow maximum power diversions around the falls
while maintaining Lake Erie water levels and treaty
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flows over the falls for scenic purposes. Technical
studies are under the supervision of the International
Niagara Board of Control.

(7) St. Lawrence Seaway and Power Project—to
supervise the operation and maintenance of the St.
Lawrence Seaway and Power Project and the coordi-
nate regulation of Lake Ontario water levels and out-
flows. Technical studies are under the supervision of
the International St. Lawrence River Board of Control.

Coordinating Committee on Great Lakes Basic
Hydraulic and Hydrologic Data

The Coordinating Committee on Great Lakes Basic
Hydraulic ‘and Hydrologic Data (CCGLBHHD) was
established in 1953 in the interest of expediting the
investigations of Great Lakes problems being carried
on by Canada and the United States. The objective
of the Committee is to determine, through joint studies
by appropriate Canadian and United States Govern-
ment agencies, mutually acceptable values of basic hy-
draulic and hydrologic data for the Great Lakes System
during the period of record and in the future. The
Committee established four subcommittees, Vertical
Control, Lake Levels, Physical Data, and River Flow—
with representation from both Governments to carry
on the studies. :

Great Lakes Fishery Commission

The Great Lakes Fishery Commaussion (GLFC) 1s
an international organization established by the Con-
vention on Great Lakes Fisheries which was ratified by
Canada and the United States in 1955. The Commis-
sion has the following responsibilities:

(a) To formulate a research program or programs
designed to determine the need for measures to make
possible the maximum sustained productivity of any
stock of fish in the convention area which, in the opin-
ion of the Commission, is of common concern to the
fisheries of the United States of America and Canada
and to determine what measures are best adapted for
such purpose;

(b} to coordinate research made pursuant to such
programs, and, if necessary, to undertake such research
itself ;

(c) to recommend appropriate measures to the
contracting parties on the basis of the findings of such
research programs;

(d) to formulate and implement a comprehensive
program for the purpose of eradicating or minimizing
the sea lamprey populations in the convention area;
and

(e) to publish or authorize the publication of scien-
tific and other information obtained by the Commis-
sion in the performance of its duties.



The Commission is composed of four members
from each country. The U.S. section of the Commis-
sion is assisted by an advisory committee for each lake
on which each bordering State is represented by not
more than four persons appointed by the Governor
with due consideration to the interests of (a) the State
agency with jurisdiction over the fisheries, (b) the
commercial fishery, (¢) the sport fishery, and (d) the
public at large.

The Commission is required to make use of existing
agencies in the performance of its duties whenever pos-
sible. It maintains a small staff or secretariat to carry
out administrative and coordinating functions, and
supervise contracts. The formulation and coordina-
tion of research is carried out through technical com-
mittees which have been established for each of the
Great Lakes. These committees are composed of repre-
sentatives from agencies engaged in fishery manage-
ment or research. Central committees advise the Com-
mission on questions of major importance to the Great
Lakes fishery as a whole.

The two Governments are kept informed of the
problems faced by the commercial and sport fisheries
and recommendations submitted for transmittal to the
appropriate agencies responsible for the regulation of
the fishery or engaged in research.

Sea lamprey control is carried out by contracting
with the U.S. Bureau of Commercial Fisheries and
the Department of Fisheries and Forestry of Canada.
Regular treatment of streams in which sea lamprey
larvae are produced has reduced the lamprey popula-
tions in Lake Superior and Lake Michigan and im-
proved the survival of several important species of
fish. The control program was extended to Lake
Huron in 1966.

Great Lakes Study Group and Federal Inter-Agency
Committee

The Great Lakes Study Group (GLSG) is an in-
formal international organization including represent-
ative of Canadian and United States agencies and
institutions engaged in basic and applied research and
engineering investigations related to the development
and utilization of Great Lakes water resources. The
GLSG was formed October 1962 as the Lake Erie
Study Group and was later renamed the Great Lakes
Study Group in recognition of the members’ interests
in all the Great Lakes.

The primary purpose of this group is to facilitate the
exchange of information and to provide informal co-
ordination among the various research activities re-
lating to the lakes and their basins. The group provides
a forum for assisting and coordinating and eliminating
duplication. It also sponsors a data repository for the
acquisition, storage, retrieval, and dissemination of

basic data. This responsibility is performed by the
Great Lakes Regional Data Center of the U.S. Lake
Survey, Corps of Engineers, U.S. Army.

The Steering Committee of the GLSG includes a
cochairman, an alternate to the cochairman and a
secretary from each country. It investigates problems
through ad hoc task groups and committees such as
the Data Processing Committee, Ships and Facility
Schedule Committee and Aid to Navigation Commit-
tee, and provides working-level cooperation and fo-
rums for research purposes.

The Group is organized under the two cochairmen
who serve as chairmen to the respective sections of
the Steering Committee. Each presides at Group meet-
ings in his country, Meetings are held semiannually and
meeting places are rotated between the two countries.

The U.S. cochairman of the GLSG organized a Fed-
eral Inter-Agency Commitiee on Great Lakes Research
which has in its membership all U.S. agencies
with an active interest in the Great Lakes. This Com-
mittee is concerned with keeping the Federal agencies
at the working level aware of what each is doing in
Great Lakes research, with a view toward prevention
of duplication and establishment of cooperative pro-
grams. Semiannual meetings are held by the Commit-
tee; one in the winter to present detailed plans for the
coming year’s research and one in the summner to report
on the conformance to plans and status of the activi-
ties, The Committee furnishes copies of the minutes
of its meetings to the GLSG.

International Association for Great Lakes Research

The International Association for Great Lakes Re-
search (IAGLR) was formed in 1967 when it was de-
cided that a formal organization was needed to spon-
sor the Conference on Great Lakes Research that had
previously been held under the auspices of the Uni-
versity of Michigan’s Great Lakes Research Division
and the Great Lakes Institute at the University of To-
ronto. The stated objectives of the Association are “the
promotion of all aspects of Great Lakes research and
the dissemination of research information through pub-
lications and meetings.” Membership is designed to
include engineers, economists, sociologists, political
scientists, legal experts, regional planners, and psychol-
ogists, as well as those in the natural sciences. Con-
ference proceedings are published.

International Field Year on the Great Lakes

The International Field Year on the Great Lakes
(IFYGL) is a joint United States-Canadian effort to
focus hydrologic research on a Great Lake, Lake
Ontario. It is a portion of the world-wide Interna-
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tional Hydrologic Decade. The project is planned for
the period 1968-74 and includes an 18-month period
of intensive field investigations starting in April 1971,
The proposed objectives of the IFYGL are to in-
vestigate in depth a number of basic physical problems

associated with the hydrology, meteorology, physical

limnology, and geology of a large lake and its drainage

basin. Lake Ontario was selected as a test site on the
basis of the need for scientific information, public
interest, representativeness of the lake, quality of data,
logistics, and operating costs. It is expected that the
knowledge gained from this work will be useful not
only in studies of the other Great Lakes but also for
many of the large lakes of the world.



Canada

If the Great Lakes are important to the United
States, they are vital to Canada. Over 60 percent of
Canada’s population and economy is concentrated
around the rim of the lakes and in the St. Lawrence
Basin. The importance of the lakes is reflected in the
efforts and studies given to them by Canadian
institutions.

Canada Centre for Inland Waters

The Canada Centre for Inland Waters (CCIW) is
the major Federal interdisciplinary water resources re-
search institute in Canada. It was authorized by the
Federal Treasury Board (a committee of the Cabinet)
with three Federal departments participating in the
development. These are the Department of Energy,
Mines and Resources, the Department of National
Health and Welfare, and the Department of Fisheries
and Forestry (Fisheries Research Board). In addition,
the Association of Universities and Colleges of Canada
has developed plans for university participation in the
work of the Centre. Laboratory and office space will be
provided for about 70 professors and graduate stu-
dents. As part of its designated responsibility for co-
ordinating Federal water programs, the Department
of Energy, Mines and Resources coordinates the
activities of CCIW and arranges for support facilities
for all participating agencies.

The Great Lakes Division of the Inland Waters
Branch of the Department of Energy, Mines and Re.
sources is carrying the main responsibility for initial
development of the Centre which is located at Burling-
ton, Ontario. The permanent buildings will be com-
pleted in stages between 1970 and 1972. Until then, the
Great Lakes Division and other components of the
Centre are housed in a 25,000-square-foot trailer com-
plex. The present programs of the Centre and the
Great Lakes Division involve research into physical,
chemical, geological, and biological processes in the
Great Lakes. These are directed toward solutions of
problems posed by pollution, fluctuating water levels,
ice, shore erosion, etc. As the permanent buildings of
the Centre are completed, the programs will broaden
to include studies of waste treatment processes,
hydraulics research, and socioeconomic studies. The
programs will increase in geographical scope to include
studies of fresh water resources throughout Canada,

A major objective of the Centre’s research program
is to develop multidisciplinary water quality prediction
models of the Great Lakes and other Canadian lakes.

An Advisory Committee to the Centre is now (early
1969) being formed which will consist of representa-
tives of Federal and provincial agencies, universities,
and the private sector of the economy.

The Centre has available the new lake research ves-
sel, C.S.S. Limnos, designed for research in all aspects
of limnology, lake geology, and water pollution. De-
signed for year-round operation, the Limnos has a
complement of 27, including 11 scientists and tech-
nicians. On board laboratories permit physical, chemi-
cal, bacteriological and other biological studies.

Fisheries Research Board of Canada

The Fisheries Research Board is a research organiza-
tion established by act of Parliament for the purpose of
conducting basic and applied research on Canada’s
living aquatic resources, their environment and their
utilization.

The Board is under the control of the Minister of
Fisheries and acts as Canada’s research agent for
lamprey research and control for the Great Lakes Fish-
ery Commission, The act requires that “a majority of
the members of the Board, not including the chairman,
shall be scientists, and the remaining members of the
Board shall be representative of the Department [of
Fisheries and Forestry] and the fishing industry.”

The Board has established the Freshwater Institute
on the Campus of the University of Manitoba, Win-
nipeg, Manitoba, with a special section dealing with
problems of eutrophication. The major Great Lakes
activity of the Board’s eutrophication section is based at
the Canada Centre for Inland Waters, Burlington.

Canadian Committee on Oceanography

The Canadian Committee on Oceanography
(CCO) is an association of Federal Government agen-
cies and universities that are actively concerned in
marine science and research and their application to
the oceans and large Canadian lakes. It includes four
university-based institutes that have formal provisions
for pertinent postgraduate education and research.

The purposes of the Committee are to provide a for-
um and channels of negotiation for voluntary coopera-
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tion and coordination of plans, resources, research and
applications and exchange of pertinent information.
The Committee organizes regional working groups
on the model of the CCO to accomplish similar pur-
poses at the regional level, The Great Lakes Working
Group was formed in 1960.

Great Lakes Working Group

The basic function of the Great Lakes Working
Group (GLWG) is to bring together all interested
Federal, Province, and university agencies which are
carying out research work on the Great Lakes. This
aids them in communicating programs of work, ar-
ranging coordination where it is profitable, and in
advising the Canadian Committee on Oceanography
on policy matters relating to Great Lakes research.

In addition to the semiannual meeting of the mem-
bers, a field program subcommittee of scientists in-
volved in fieldwork meets annually or more frequently
as necessary to exchange information and coordinate
the details of fieldwork scheduled for the coming year.

Department of Energy, Mines and Resources

Inland Waters Branch

Great Lakes Division.

The scientific sections of the Great Lakes Division
are Chemical Limnology, Limnogeology, and Physical
Limnology. The Chemical Limnology Section, in co-
operation with other agencies, collects and analyzes
data of monitoring cruises on the Great Lakes. The
section studies trends in chemical composition of lake
waters and interactions within the lakes. The Physical
Limnology Section has been investigating the circula-
tion and physical properties of Lakes Ontario and
Erie in support of the IJC studies on pollution. Pro-
grams include temperature, turbidity and meteor-
ological monitoring efforts; measurements of air, mo-
mentum, and temperature flux by eddy correlation
techniques from an 80-foot tower in Lake Ontario;
spectral analysis of water level data in studying the
free surface modes of oscillation in the region; tem-
perature and current meter moorings to study up-
welling, the “coastal jet” phenomenon, and scales of
motion encountered ; remote sensing through thermal
imagery as applied to pollution and limnological
studies, and techniques of value in the furthering of
various mathematical models in the Great Lakes. The
Limnogeology Section conducts extensive studies in all
four of the Great Lakes bordering on Canada, and in
other Canadian lakes as required, of the movement
and deposition of sediments in lakes, the geochemistry
of sediments and the role of the sediments on pollu-
tion levels in the lakes. A special program in collabora-
tion with the Fisheries Research Board is designed to
determine relationships between bottom fauna and
sediment characteristics.

These sections are supported by electronics and
mechanical engineering staffs and facilities, a data
processing unit, a technical operation section, and in
1968 one major vessel, the C.S.S. Limnos was operated
by the Marine Science Branch on behalf of the Divi-
sion. A second large vessel was chartered. At the same
time, the Canadian Oceanographic Data Centre pro-
vides a vital service in handling the vast amounts of
data being collected by CCIW scientists in their Great
Lakes program,

As the work on the IJC report on Lakes Erie and
Ontario is completed, elements of a long-term research
program are developing which involve development of
mathematical models for prediction of water quality
and aspects of physical, chemical and geological proc-
esses in the Great Lakes. The expertise being developed
in the Great Lakes studies is also being applied in other
major Canadian lakes,

Marine Science Branch

Tides and Water Level Section

The Tides and Water Level Section (TWLS) con-
ducts tide and water level studies to provide datum in-
formation for hydrographic, geodetic, and legal pur-
poses, and to provide tide and water level data for
Government and private uses. This Section is also
concerned with several study and work groups deal-
ing with Great Lakes water level and vertical control
problems, Activities include long-term water level fore-
casts, hydrodynamic leveling and the meteorological
conditions and manmade structures affecting lake
levels.

Presently, about 40 permanent gages are located
along the Canadian shores of the Great Lakes and the
international section of the St. Lawrence River to pro-
vide information for charting, navigation, and other
purposes, These gages are maintained by the Water
Survey Division of the Inland Waters Branch {Water
Survey of Canada).

Flow and water levels of connecting rivers, the St.
Lawrence River and tributaries to the Great Lakes are
measured by the Water Survey Division, Inland Waters
Branch, in a program developed cooperatively with the
Province of Ontario. In addition, sediment measure-
ment programs are conducted by the Water Survey.
Data are published regularly by the Department of
Energy, Mines and Resources.

Department of Fisheries and Forestry

The Canadian Department of Fisheries and For-
estry’s major responsibility in the Great Lakes region is
providing manpower to conduct the Canadian sea
lamprey control program, providing funds to the Great
Lakes Fishery Commission and serving as a member of
that commission.



Department of National Health and Welfare

The Department of National Health and Welfare’s
Division of Public Health Engineering is primarily
concerned with the problems of water pollution,
especially where health aspects are concerned. A-signif-
icant portion of the Division’s recent work has involved
pollution studies on the Great Lakes. Current studies
on the Great Lakes are being conducted under the
auspices of the International Joint Commission. The
Division also has the responsibility for pollution control
at Federal facilities, carries out basic and applied re-
search, and acts in an advisory capacity to the prov-
inces. The Great Lakes portion of the Department’s
program is now based at Kingston and Ottawa, but
will be moved to the Canada Centre for Inland Waters
in 1972, The lake studies (both bacteriological and
chemical) undertaken by the Department were largely
made from CCIW vessels. In the St. Lawrence River
area, the Department utilizes its own small boats.

Department of Public Works

The Department of Public Works is responsible for
the management and direction of the public works of
Canada except as specifically provided for in other
statutes. Officers of the Department serve on several
boards and committees of the International Joint Com-
mission including the Niagara Board of Control, the
American Falls International Board and the Interna-
tional Great Lakes Levels Board. To assess the effects
of fluctuating water levels on all shore property, a
complete survey and inventory on the Ganadian shore-
line of the four Great Lakes has been carried out and
evaluations are being made.

This Department also carries out dredging and
harbor construction works programs in many Canadian
harbors and channels. It is also responsible for ap-
proval of U.S. Army Corps of Engineers dredging
programs in the Canadian part of interconnecting
channels of Great Lakes waterways.

Department of Transport

The Meteorological Branch of the Department of
Transport has weather observing, forecasting, and re-
search responsibilities on the Great Lakes. Active in-
volvement in lakes research was intensified in 1958
when the Climatology Division created a Hydro-
meteorology Section. Within that section, a separate
Lakes Investigation Unit was established in 1961,

The operation of the land networks around the lakes
is the responsibility of the Ontario Region, Air Serv-
ices, Department of Transport. The cooperating com-
mercial vessels are a joint responsibility of the Ontario
Region and the Marine Unit of the Basic Weather
Division, Meteorological Branch Headquarters. The

Ice Reconnaissance Section of the Basic Weather Di-
vision conducts flights over the lakes during winter.
Marine Weather forecasts are issued routinely by the
Forecast Office at Toronto International Airport.

The Lakes Investigation Unit is responsible for the
coordination of lakes research within the Meteorologi-
cal Branch and actually conducts most of the research
projects and special observation programs. The unit
is also responsible for cooperation in lakes research
with other Provincial, Federal, and international de-
partments and agencies and universities. Many Lakes
Investigation Unit projects are in cooperation with
other agencies or organizations. The unit has an active
program based at the Baje du Dore Research Station
{Lake Huron), operated by the Great Lakes Institute
of the University of Toronto, This program includes
such facilities as lake towers, research craft, and shore-
line networks. In another major cooperative effort the
Department of Transport (Marine) provides and oper-
ates the weather ship and research vessel C.C.G.S.
Porte Dauphine for the Great Lakes Institute and the
Meteorological Branch, The unit also has a program
of monthly areal temperature surveys of each of the
Great Lakes bordering Canada using the airborne
radiation thermometer technique. These data are used,
in part, to make monthly estimates of evaporation
losses from each of the Great Lakes and this informa-
tion will soon be added to the monthly basin precipita-
tion bulletins. At the present time much of the effort
of the unit is in support of the IJC studies on lake
levels and of planning and preparation for the Inter-
national Field Year on the Great Lakes.

In addition to the Lakes Investigation Unit pro-
gram, the meteorological and oceanographic aspects of
the multiagency wave study of Lake Superior are being
handled by the Atmospheric Research Section of the
Branch’s Research and Training Division.

The Hydraulics Studies Division of the Marine Hy-
draulics Branch conducts engineering studies, re-
search, and planning related to marine transportation
requirements in navigable waterways, particularly the
Great Lakes-St. Lawrence River system. The Branch
and Division also provide engineering assistance to the
International Joint Commission through representa-
tion on a number of its investigatory and control
boards and their committees, including the In-
ternational Great Lakes Levels Board and the
International St. Lawrence River Board of Control.

A wave climate study has been initiated with joint
participation by the Department of Public Works and
the Department of Energy, Mines and Resources (in
particular, the Marine Sciences Branch). The Wave
Climate Coordinating Committee also includes rep-
resentation from the Department of Transport, the
National Harbours Board and the National Research
Coungil. This study will be carried out on a national
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scale. Within the Great Lakes, projects have been
planned for locations in each Lake, plus further meas-
urements from the C.C.G.8. Porte Dauphine.

Other Branches of the Department having functions -

related to the Great Lakes Basin are: Marine Works,
which is responsible for aids to navigation and for
public wharves (except those administered by the Na-
tiona] Harbours Board) ; Marine Regulations, which
is responsible for pilotage, vessel safety inspection, pre-
vention of oil pollution of Canadian waterways by
shipping, and related matters; and Marine Opera-
tions, which is responsible for the operation of the
Canadian Coastguard, including winter icebreaking.
Most of these various departmental activities are man-
aged through 11 district marine agencies. The Great
Lakes area is served by the agencies at Prescott, Parry
Sound, and Port Arthur, Ontario.

National Research Council of Canada

The National Research Council of Canada provides
grants to individuals at a number of Canadian univer-
sities for research in the Great Lakes, including bio-
logical, limnological problems, lake circulation and
diffusion, water treatment processes, and water systems
analysis. The Council has also provided annual operat-
ing grants to support the work of the Great Lakes
Institute.

ONTARIO

All of the Canadian waters of the Great Lakes and
a portion of the St. Lawrence River lie within the
Province of Ontario. This area includes about 41 per-
cent or 122,000 square miles of the basin, of which
about 34,000 square miles are water. About one-third
of the total Canadian population lives in Ontario.

Department of Lands and Forests

In 1946 the Game and Fisheries Department merged
with the Department of Lands and Forests, thereby
establishing a unified responsibility for the administra-
tion of all living natural resources on Crown lands.
The goals of the Department are to: (1) manage the
public domain for a sustained and increasing produc-
tion of resource materials to meet current and pro-
jected requirements; (2) provide for the disposition
and acquisition of land in accordance with soundly
based, long-range land use plans; (3) provide outdoor
recreation opportunities through a network of provin-
cial parks and a fish and wildlife management pro-
gram, and (4) provide advice and assistance to owners
of land so that they may realize or provide the benefits
resulting from management,

Department activities in the Great Lakes related to
fisheries involve evaluation and assessment of the com-
mercial fishery, licensing for recreational and com-
mercial fishery purposes, management of natural
stocks, lake rehabilitation through planting of hatchery
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stock, experimental trawling, and research in fishmeal
production.

The Department’s Research Branch assesses and
undertakes research needs of the Department in areas
not covered by other research agencies, and determines
the fundamental facts on which natural resource man-
agement should be based, methods to be used in pro-
duction and maintenance of these resources, and yields
to be expected in quality and quantity from specific
treatment. Its investigations include research on fish
populations, assessment of the effect of residual lamp-
rey populations on natural spawning, selective breed-
ing of the brook trout-lake trout hybrid {splake) for
the rehabilitation of the Lake Huron fishery, and re-
search into influences of environmental changes on the
fishery. The Research Branch is responsible for general
research in Lakes Huron, Erie and Ontario.

The Department has a continuing program of ac-
quisition of private lands for recreation, wildlife man-
agement, parks, etc. A substantial part of the land
purchases for these purposes front on the Great Lakes
in southern Ontario in order to meet the public de-
mand for access to water. Approximately 200 small
boat anchorages comprising Crown land have been
reserved for public use.

The Fish and Wildlife Branch is involved in fish
monitoring programs, exploratory fishing operations
and industrial development projects. Studies concerned
with pesticide Jevels in fish and the effects of thermal
pollution on the environment are either planned or
in progress. Two special fisheries management units,
one on the Bay of Quinte and the other on Lake St.
Clair, have been established. Other similar units are
planned for the Great Lakes.

Hydro-Electric Power Commission of Ontario

The Hydro-Electric Power Commission of Ontario
is a corporate self-sustaining public enterprise endowed
with broad powers with respect to electricity supply
throughout the Province of Ontario. It operates under
the Power Commission Act passed in 1907, as
amended.

The Commission is engaged in limnological in-
vestigations related to the development and operation
of hydroelectric, thermal, and nuclear generating sta-
tions. Present activities mclude investigations of lake
currents and temperature, formation of ice and ex-
tension of ice cover, observations of weed growth, and
chemical and biological investigations. Investigations
are made at existing generating stations, as well as at
sites selected for future development on the shores
of Lakes Huron, Erie, and Ontario, and on the St.
Clair and Niagara Rivers. In the past the scope of
the investigations was limited. Their main purpose
was to provide basic data for the design of certain hy-
draulic structures. The future program is likely to be
expanded in the general environmental field.



The Commission is also active in connection with
the IJC studies on control of Great Lakes levels.

Ontario Water Resources Commission

The Ontario Water Resources Commission
(OWRC) administers an extensive program on pollu-
tion control and water resource protection directed
primarily toward the control of municipal and in-
dustrial waste. It has a major responsibility for con-
struction and operation of waste and water treatment
facilities and for enforcement of antipollution legisla-
tion. The Commission is authorized to build, finance,
and operate sewerage projects at municipal request,
subject to cost recovery through user service charges.
The Commission may also direct municipalities and
industries to provide treatment facilities which will
meet Commission approved objectives.

In the Great Lakes, the Commission is giving in-
creased attention to the analysis of lake waters in
near-shore major-use areas. Locations where uses con-
flict are being given priority to permit development
and application of water loading limits. The OWRC
also actively participates in IJC pollution studies in
the Great Lakes and interconnecting channels.

UNIVERSITIES

University of Toronto

The Great Lakes Institute of the University of
Toronto is an integral part of the School of Graduate
Studies. The Institute is so organized that its facilities
are available to other agencies or individuals working
on the lakes.

The Department of Transport operates the research
ship, C.G.G.S. Porte Dauphine for the Institute. This

355-067 0—69——3

vessel has a range of 3,000 miles, a crew of 18 and six
technicians, and can accommodate up to eight scientists
in addition to the permanent staff. The Porte Dau-
phine, on her research work, sails approximately 25,000
nautical miles a year and operates all year round.

The Institute maintains a fleet of five equipped
launches and operates them on behalf of university
researchers. It also maintains a research station at Baie
du Dore on Lake Huron which provide facilities for
limnological research. Facilities include a sheltered
harbor to accommodate small vessels of up to 4-foot
draft, and living and working quarters for 22 men and
six women,

University of Waterloo

Research in a wide variety of topics in water re-
sources is coordinated by the University of Waterloo,
Water Resources Institute, with individual member-
ship from the Faculties of Engineering, Physical and
Life Sciences, and Geography. In particular, research
in physical limnelogy is principally carried out in the
Department of Mechanical Engineering with a {urther
contribution from the Physics Department. The main
emphasis is on mixing processes, windrows, surface
and internal wave phenomena, coastal jets, dynamics
of lake currents and sea-air interaction. Programs in
the Department of Biology include hiological and
ecological studies of water within the Great Lakes

Basin and specific projects on the Great Lakes
themselves.

Other Universities

The Universities of McMaster, Western Ontario,
and Windsor are known to have active programs
related to the water resources of the Great Lakes.
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United States

Fifty-nine percent, or 176,000 square miles, of the
Great Lakes Basin lies in the United States. This com-
prises about 4 percent of the country’s land area.
About 115,000 square miles is land; the rest is water.
It is an urbanized, industrialized region containing 14
percent of the Nation’s population. About 80 percent
of the 29 million inhabitants are classified as urban
residents. In 1963, manufacturing activities in the basin
exceeded $40 billion—almost one-fourth of the Na-
tion’s total.

Although the U.S. portion of the Great Lakes is
owned by the States, the Federal Government has
definite statutory responsibilities in the basin, and both
Federal and State institutions are active in planning
and management in the Great Lakes Region.

U.S. Department of Agriculture

The Department of Agriculture (USDA) investi-
gates agricultural, rural and upstream water and
related land resource problems and need for develop-
ment. Consideration is given to the interrelationships
of the upstream, downstream, and interlake needs and

problems. The problems analyzed include flood water
and sediment damage to rural lands and properties and
contribution to damage of downstream areas, impaired
drainage of agricultural lands, agricultural drought
problems and irrigation requirements, water needs for
livestock and rural domestic use, and, in addition,
water needs for recreational use, fish and wildlife
habitat improvement, and water requirements for agri-
cultural-based industries,

The Department analyzes potential water and re-
lated land resource development in the upstream areas,
including an analysis of water storage capacity, the
cffect of land use and management practices on water
quality and flow characteristics, and the potential hy-
drologic effect of agricultural, rural, and upstream
developments,

The USDA appraises the economic effects and con-
sequences of development alternatives on the agricul-
tural and related sectors of the economy, as well as
beneficial or adverse effects of alternative combina-
tions of structural and nonstructural measures as they
relate to the scale of development and the resulting
effect on economic activity and growth.
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The water resource planning and development ac-
tivities of the Department are carried out principally
through its Soil Conservation Service, Forest Service,
and Economic Research Service in coordination with
other agencies to avoid duplication, Other agencies
within the Department have been authorized either
by legislation or Executive Order to work in the fields
of conservation, use and quality of the Nation’s fresh
water resources which bear on the broad field of ocean-
ography. The Secretary of the Department is a mem-
ber of the U.S. Water Resources Council.

Agricultural Research Service
Soil and Water Conservation Research Division

This Division is engaged in a national program of
research on soils, water, and watershed engineering.
Included are investigations of amount, rate, and dis-
tribution of runoff and streamflow in relation to pre-
cipitation patterns, soils, and land use of agricultural
watersheds; ground water recharge; stream channel
stabilization; amount, origin, transport, and deposition
of sediments; engineering design of conservation struc-
tures; irrigation technology and water requirements;
methods and materials for surface and subsurface
drainage; erosion mechanics and prediction of erosion
rates; tillage methods, earth-moving techniques, plant
nutrition, cropping systems, and other land manage-
ment practices for watershed protection ; water demand
for leaching of saline soils; physiologic processes and
climatic and soil factors relating to use of water by
crop plants; phreatophyte control; application and
diffusion of pesticides; water harvesting by chemical
treatment or plastic covering of ground surface; reser-
voir evaporation suppression by chemicals and other
means; evapotranspiration from agricultural lands
and energy-balance phenomena related to water evap-
oration; snow accumulation and melting.

Agricultural Stabilization and Conservation Service

This Service is interested in protection of water sup-
ply sources and conservation of soil and water through
production and cropland adjustment programs and
Agricultural Conservation Program cost-sharing with
individual farmers. The cost-sharing program includes
such on-farm measures as terracing, stripcropping,
water control structures, streambank control measures,



small storage dams and reservoirs, agricultural drain-
age, and protective vegetative cover and tree planting
for soil and water conservation.

Economic Research Service

This Service participates in comprehensive river ba-
sin planning and engages in research on the economics
of natural resource use and development. In compre-
hensive river basin investigations, the Service develops
baseline projections of agricultural production, land
use, and employment and income; analyzes agricul-
tural demand for land and water and economic needs
for development; and evaluates the economic impacts
and implications of water resource development alter-
natives on the agricultural and related sectors of the
economy. This Service also carries out economic re-
search on farm production, marketing, and rural
development.

Farmers Home Administration

The Farmers Home Administration makes loans
and grants for the construction of rural community
water and waste disposal systems serving rural resi-
dents. Loans are also made to local organizations to
help finance irrigation and recreational facilities and
watershed projects. Grants are available to assist com-
munities which currently are without the resources
to pay for the development of official comprenhensive
water and sewer plans in rural areas.

Forest Service

Division of Flood Prevention and River Basin
Programs

This Division is involved in flood prevention and
river basin planning on State and private forest lands;
hydrology; watershed management practices, plan-
ning, and design, including effects of sediment and
erosion control, irrigation, planting and terracing, re-
forestation, grazing control, and fire control.

Division of Watershed Management

This Division’s interest is in all phases of managing
the soil and water resources of National Forest System
lands; soil and hydrologic surveys; municipal supply
watershed management; increasing water yields
through snowpack management and vegetation manip-
ulation; water quality management: restoration of
deteriorated watersheds; watershed protection; erosion
control; water rights for national forest management;
and coordination of water resource development proj-
ects with other National Forest System approaches.

Division of Watershed, Recreation, and Range
Research

This Division is interested in water yield improve-
ment; reduction of water losses by manipulation or
removal of vegetation; soil-plant-water relationships;

phreatophyte control; snow management; evapotran-
spiration from forest lands; watershed protection and
erosion control; watershed rehabilitation; reforesta-
tion; engineering methods for soil and water control;
stabilization of mountain stream channels; logging
operations that provide maximum watershed protec-
tion; and the behavior and control of environmental
contaminants that could adversely affect the soil and
water of forests and ranges.

National Agricultural Library

The Library is interested in publications on the con-
servation of water as a natural resource; water pollu-
tion; water as related to agriculture, e.g., irrigation,
harvests, and effect on plants, soils, and animals; drain-
age; flood control, hydrology, and watershed man-
agement.

Soil Conservation Service

The Soil Conservation Service acts as the technical
service agency of the Department of Agriculture in
the field of soil and water conservation, watershed pro-
tection and flood prevention, and resource develop-
ment, except on lands administered by the Forest Serv-
ice. It is responsible for administration of programs for
watershed protection and flood prevention in the con-
servation, development, utilization and disposal of
water in upstream watersheds and activities in connec-
tion with river basin investigations. It represents the
Department in interagency planning and coordination
activities. It administers programs of financial and
techmical assistance in water and related land resource
development to States and local organizations in the
small watershed projects. Assistance is provided for
such purposes as watershed protection, flood preven-
tion, agricultural water management, recreation, fish
and wildlife, municipal and industrial water supply,
and water quality management. A broader assistance
program to individual landowners and groups is pro-
vided through soil and water conservation districts to
plan and carry out soil conservation and water man-
agement measures. Technical facilities include hydrol-
ogy, soil surveys, erosion control, water yield and use,
sedimentation, snow survey and watcr supply forecast-
ing, in addition to engineering and economic planning
of water and related land resources measures.

U.S. Department of Commerce

The Secretary of Commerce is an associate member
of the U.S. Water Resources Council.

Business and Defense Service Administration

The Business and Defense Service Administration
(BDSA) was established by the Secretary of Com-
merce in 1953 to promote and develop the growth of
U.S. industry and commerce and to prepare and ex-
ecute plans for industrial mobilization readiness. The
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agency has four major program areas: Industrial
analysis, domestic business policy, technical business
services and defense production and industrial readi-
ness. In addition to promoting industry and commerce
in the Great Lakes Basin, BDSA also encourages busi-

ness participation in the achievement of national goals,”

including pollution abatement.

BDSA is participating in the preparation of the
Great Lakes Basin joint comprehensive plan by inves-
tigating industrial water requirements and the effect on
withdrawal requirements of industrial growth, tech-
nological changes, and industry water conservation
practices.

Economic Development Administration

Public Law 89-136, 89th Congress, S. 1648, was ap-
proved on August 26, 1965. The Congress, recogniz-
ing that some regions, counties and communities were
not sharing in our national growing prosperity, created
the Economic Development Administration (EDA)
under the Commerce Department to cooperate with
the States within such areas and regions of persistent
unemployment and underemployment to enable such
areas to help themselves. Public works grants, loans,
planning and other technical assistance are available
to States and political subdivisions, Indian tribes, and
public and private nonprofit corporations, and loans
and loan guarantees are available to individuals to
allow the establishment of prosperous diversified local
economies and improved local conditions.

Environmental Science Services Administration

As a part of its weather forecasting service, the
Weather Bureau of the Environmental Science Serv-
ices Administration (ESSA) provides special forecasts
for shipping and recreational boating interests over all
the Great Lakes. Forecasts cover general weather, but
emphasize wind and wave conditions. The forecasts
are made each 6 hours on a rcgular basis, with inter-
mediate warnings as appropriate, Special forecasts also
are made of the probable time of break-up of ice in the
lakes and the resulting opening of the navigation sea-
son. Other forecasts cover the setup or rise in lake levels
due to wind stress on the water surface. Supporting re-
search is conducted in all areas.

A research program is exploring the possibility of
modifying the severe “lake-effect” storms which pro-
duce heavy snowfall along the southern shores of Lake
Erie and Lake Ontario. One approach being tested is
the use of cloud seeding to reduce snowfall rates along
the shorelines and redistribute the snow farther inland

over a wider area.

Maritime Administration

The Maritime Administration was established by or-
ganic legislation and placed under the jurisdiction of
the U.S. Department of CGommerce. Under the Mer-
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chant Marine Act, 1936, as amended, the Administra-
tion is responsible for five groups of programs: (1)
financial assistance to shipping, which includes oper-
ating and construction subsidies, ship replacement,
vessel mortgage insurance, and cargo preference; (2)
maritime operations, including reserve fleet mainte-
nance, ship exchanges, charters and transfers; (3)
maritime promotion, which involves cargo promotion
and port development; (4} maritime training, which
includes operations of the U.S. Merchant Marine
Academy and responsibilities for the five State mari-
time academies, and (5) research and development,
devoted to new systems development and to cost-
reduction projects.

The Maritime Administration has responsibility for
promoting the development of U.S. ports and related
transportation facilities in connection with waterborne
commerce including (1) investigating territorial re-
gions and zones (hinterland) tributary to ports taking
into consideration the economics of transportation by
rail, water, highway, air, and pipeline and the direction
of the flow of commerce; (2) advising and assisting
communities on the advantages of port improvements
and the appropriate location, construction, and types
of marine terminals and their cargo handling facilities
in order to achieve the most economical transfer of
cargo between land and water carriers in connection
with the flow of domestic and foreign commerce, and
(3) developing estimates of national port needs and
preparing long-range plans, as required, to the end
that adequate port facilities may be established for
handling the foreign and domestic waterborne com-
merce of the United States.

Under contract with Southern Illinois University
the Administration has an ongoing study, entitled “Port
and Shipping Systems on the Great Lakes,” to (1)
assemble both technical and nontechnical information
regarding all phases of activities in Great Lakes ports;
(2) show the influence of the St. Lawrence Seaway
in forming and reforming the ports and their water-
borne directed functions, and (3) give extensive details
on many economic matters affecting a large number
of Great Lakes ports, including investigation of ter-
ritorial regions and zones tributary to such ports.

Office of Business Economics, Regional Economics
Division

The Regional Economics Division of the Office of
Business Economics (OBE) was established by the
U.S. Department of Commerce in 1964. The Division
undertook to provide for the Water Resources Coun-
cil a consistent set of projections of income, employ-
ment and population for local areas throughout the
country. These projections are intended to serve as
the economic basis for planning the development of
water and related land resources in various areas of the
Nation.



The Division is also participating in the Comprehen-
sive Study of the Great Lakes under the auspices of
the Great Lakes Basin Commission. As part of that
study, the Division will study certain industries which
are of major economic importance in the area and
which affect its water resources. Also, analysis will be
made of the economic impact of alternative water de-
velopment proposals.

U.S. Department of Defense

The Secretary of the Army is a member of the U.S.
Water Resources Council.

Army Corps of Engineers

The U.S. Army Corps of Engineers (CE) has been
the Federal Government’s principal water resources
development agency since 1824. It acts under au-
thority of general and specific congressional legislation.
Through its civil works programs the Corps car-
ries out a basin-wide comprehensive water resources
planning, construction, and operations effort in co-
operation with all other interested agencies of gov-
ernment at all levels—Federal, State, and local—and
a wide range of civic and private interests. The civil
works program is directed toward the coordinated de-
velopment of the water resources of the basin in a
manner which will lead to the satisfaction of all water-
related requirements, both immediate and long range.
These include flood control; navigation ; hydroelectric
power generation; municipal, industrial, and agricul-
tural water supply; water quality control; recreation;
and the conservation of fish and wildlife.

In the Great Lakes area the Corps, through its
Division and five district offices, plans and constructs
flood control projects, navigation channels, harbors,
and protective works for the prevention of beach and

“shore erosion. Its work includes investigating ways
and means to preserve and enhance the scenic beauty
of Niagara Falls, where the American Falls have been
seriously deteriorating during the last quarter of a
century. The Corps civil works program includes Fed-
2ral regulatory functions pertaining to the navigable

raters of the Great Lakes, collection and dissemina-

»n of information on flood conditions, conduct of

>od fighting and rescue work, participation in other

isaster operations, and surveying and charting the
sreat Lakes.

The Corps periodically dredges over 100 naviga-

on channels and harbors in the Great Lakes. The

~actice in many of these areas is to deposit dredged
aterial in deeper waters removed from project chan-
1s. Within the last few years, considerable attention

: been given to these dredging operations on the

mise that they might adversely affect water quality
the Great Lakes. Based upon this presumption, in

’6 the Corps of Engineers and the Federal Water

Pollution Control Administration initiated a joint study
to determine the effects of disposing of dredged mate-
rials in the lakes and to develop alternative procedures
and costs necessary to insure compliance with estab-
lished water quality standards.

The U.S. Lake Survey (USLS), a district office of
CE, was created by Congress in 1841 to conduct a hy-
drographic survey of the northern and northwestern
lakes. This work eventually involved a number of re-
lated scientific fields such as hydraulics and hydrol-
ogy, meteorology, geomorphology, and geology. Since
1898, the Lake Survey has been assigned a two-fold
mission for the publication of navigation charts of the
Great Lakes and the study of all matters affecting their
hydraulics and hydrology.

The study of the influences which affect the levels
of the lakes was required to determine the extent to
which lake levels might be regulated and in what way
the depth of the improved navigable channels might
best be preserved from reduction due to lowering levels,
Systematic records of lake levels and outflow data have
been maintained by the Lake Survey since 1860.

The USLS today provides technical support to the
Boards of the 1JC and to their various Committees and
serves other interested agencies and the general public
through the collection, correlation, analysis, and pub-
lication of physical data on the water resources of
the Great Lakes, These data cover water levels and
depths, current velocities, river flows, diversions of
water, water supplies, over-water and over-land pre-
cipitation, temperatures, topogaphy, hydrography,
nautical information, crustal movement, geodetic
positions, elevations of monumented points, wind ve-
locities, information on ice, and information on related
phenomena.

Since 1962, the USLS has also conducted a formal-
ized research program on the Great Lakes in the fields
of water motion, shore processes, water characteristics,
water quantity, and ice and snow. This program has
the objectives of gaining a better understanding of the
natural environment and the ability to forecast the
effects of natural and artificial modifications. Research
in the five fields includes most of the major phenomena
and characteristics of the Lakes and their immediate
environment as they relate to the missions of the Corps
of Engineers in the area.

Office of Naval Research

The Office of Naval Research (ONR) was estab-
lished by organic legislation in 1946. It manages and
directs a broad program of scientific research and ex-
ploratory development that is designed to make new
and improved technological approaches available to
the Navy. The ONR encourages, promotes, plans, ini-
tiates and coordinates individual programs of naval
rescarch. This is done, in part, by ONR’s own labora-
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tories and in part under contract arrangements with
universities, nonprofit institutions, and industrial
establishments.

Work on the Great Lakes supported by ONR is
carried out as part of the Contract Research Program.
Current areas of investigation include studies of waves
and wave motion, a biology program studying the
plankton ecology of Lake Michigan, perfection of
plankton sampling techniques and the application of
these to a “ship-of-opportunity” program. A wave and
wave motion program includes studies of high-fre-
quency waves, turbulence, whitecapping, kinematics of
waves, and a wave and current energy analysis of the
near-shore zone.

U.S. Department of Health, Education and Welfare

Water research and investigation is conducted by the
Public Health Service of the Department of Health,
Education and Welfare (HEW) under the authority
of the Public Health Service Act. The program can be
divided into three sections: Chemical, biological, and
radiological. The act also states that water provided
by operators of interstate conveyances for drinking and
culinary purposes shall either be obtained from water-
ing points approved by the Surgeon Gencral or shall
have been subjected to treatment approved by the
Surgeon General.

PHS responsibilities also include recreation sanita-
tion, drinking water supply, vector control, solid
wastes management, air pollution, radiological
health, health ecology, and shellfish sanitation. The
Secretary of HEW is a member of the Water Resources
Council, and the PHS is active in the preparation of
the joint comprehensive plan for the Great Lakes Basin,

The Food and Drug Administration (FDA) has
responsibility for surveillance and regulation of pesti-
cide residues found in fish products from the lakes.

Department of Housing and Urban Development

The Department of Housing and Urban Develop-
ment (HUD) was established by organic legislation in
1965, as a combination of several existing agencies. Its
main concern is with housing and urban problems,
which include assistance for local communities, local
public bodies and agencies to finance the cost of acqui-
sition, improvement, and construction of: Sanitation
and water facilities; parks, rccreation facilities, and
open space; storm sewers, and public docks and non-
Federal river harbor improvements.

Under Section 701 of the Housing Act of 1954,
grants, each in excess of $50 million, for planning and
water and sewer [acilities have been made to the eight-
State region.

The Secretary of the Department serves as an asso-
ciate member of the Water Resources Council, and the
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Department has membership on the Great Lakes Basin
Commission.

U.S. Department of the Interior

The activities of the Department of the Interior are
conducted through a number of semiautonomous bu-
reaus and agencies whose planning and related activi-
ties in the Great Lakes area are coordinated by a
regional coordinator. The Secretary of the Department
1s a member of the U.S. Water Resources Council. He
has been appointed Chairman by the President.

The Bureau of Commercial Fisheries (BCF) was
established in its present form by the Fish and
Wildlife Act of 1956, although its history may be traced
to the formation of the U.S. Fish Commission in 1871.
The Great Lakes Biological Laboratory was estab-
lished in Ann Arbor, Mich., by the Bureau of Fisheries
in 1927, incorporating on a continuing basis earlier,
more scattered activities. In 1959 the Great Lakes and
Central Regional Office was formed, including the
Great Lakes Biological Laboratory (now the Great
Lakes Fishery Laboratory) and other disciplines and
functions. Over the years, BCF and its predecessors
have been the principal fishery research agencies on
the Great Lakes.

The Bureau conducts several programs in the Great
Lakes Basin. BCF is under contract to the Great Lakes
Fishery Commission to conduct the sea lamprey con-
trol program in U.S. waters of the Great Lakes. The
biological and limnological programs of the Great
Lakes Fishery Laboratory are designed to provide fun-
damental information of factors which influence
changes in the survival and abundance of fish. The
Bureau’s industrial research program is designed to
support and enhance the profitability of the commer-
cial fishing industry. Development of better resource
assessment and harvesting methods helps to attain pro- .
duction of the proper combination of species for bal-
anced utilization. Efforts are being made to develop
new, high-quality processing techniques and new fish-.
ery products in order to expand the market potential
for Great Lakes fish species. Other programs consider
the economic aspects of production, processing, distrit
uting, and marketing. Some are designed to develc
new markets and procedures.

Other BCF programs include administration of th
Commercial Fishery Research and Development Ac
and the Anadromous Fish Act. These give Feder:
financial assistance to State agencies for programs re
ated to commercial fishery development. The Wat
Resources Studies Office insures that fishing interes
are adequately represented in water resources ple
ning and development programs conducted by Fede
agencies, or programs that require a permit fror
Federal agency. The Statistical Branch develops sta
tical data on the commercial fishery.



In conducting these programs BCF operates sev-
eral research vessels on the Great Lakes. The R/V
Cisco (60 feet) is used primarily for research on the
life history, distribution, abundance and survival of
deepwater fish stocks and studies of aquatic environ-
mental conditions. The R/V Kakho (65 feet) is used in
resource assessment and fishing methods improvement.
Both of these vessels are based at Saugatuck, Mich.
The R/V Musky II (45 feet) operates out of the San-
dusky, Ohio Biological Station, and is used for studies
of warm water fish stocks of Lake Erie. The R/V
Siscowet (57 feet) is assigned to the Ashland, Wis.
Biological Station, and is used for research on the
distribution, abundance, and ecology of lake trout,
whitefish, lake herring, and other species in western
Lake Superior.

Bureau of Mines

The Bureau of Mines (BOM) was established in
1910 by organic legislation. Its programs are designed
to conserve and develop mineral resources and to pro-
mote safety and healthful working conditions in the
mineral industries. Bureau of Mines studies in the
Great Lakes region in connection with the prepara-
tion of the Great Lakes Basin Commission’s joint com-
prehensive plan include projection of potential
mineral industries in each of the lake basins and pro-
viding projections of production, employment, water
demand, and land use by these industries.

Bureau of Outdoor Recreation

The Bureau of Qutdoor Recreation (BOR) was
established by the Secretary of the Interior on April 2,
1962, as a result of recommendations of the Outdoor
Recreation Resources Review Commission. BOR’s Or-
ganic Act, Public Law 88-29, was signed May 28, 1963,
This law authorized BOR to prepare and maintain a
nationwide outdoor recreation plan; provide technical
assistance to States, their political subdivisions, and
private outdoor recreation interests; sponsor, engage
in, and assist in outdoor recreation research, and
promote coordination of Federal outdoor recreation
plans and activities.

BOR’s functions were further expanded with the
passage of Public Law 88-578, the Land and Water
Conservation Fund Act of 1965, and a subsequent
amendment, Public Law 90-401. Under this legisla-
tion, BOR administers the Land and Water Con-
servation Fund program which provides financial
assistance to the States, and through the States to local
public agencies, for the acquisition and development
of public outdoor recreation resources. Financial and
technical assistance are also provided to the States in
the preparation and maintenance of statewide com-
prebensive outdoor recreation plans. Within the au-
thorization provided by Public Law 88-578, BOR

- also coordinates a program of recreation land acquisi-

tion by the National Park Service, Forest Service, and
Bureau of Sport Fisheries and Wildlife.

BOR provides outdoor recreation planning assist-
ance at Federal water projects in accordance with
Public Law 89-72, the Federal Water Projects Recrea-
tion Act of 1965. BOR also reviews non-Federal appli-
cations for Corps of Engineers permits and Federal
Power Cormission licenses. Recent legislation directs
BOR to coordinate recreation programs with trans-
portation programs, evaluate potential national recrea-
tion areas, and conduct studies of trails and wild and
scenic rivers for inclusion in national systems.

The Lake Central Regional Office is responsible for
performing BOR’s functions in the Great Lakes area.
This office is currently engaged in the Great Lakes
Basin Comprehensive Framework Study, the Great
Lakes-Illinois River Basin Study, the International
Joint Commission Lake Levels Study, the Grand River
Basin Comprehensive Study in Michigan, and the
Southeastern Michigan Study. Land acquisition pro-
grams for the Indiana Dunes and Pictured Rocks Na-
tional Lakeshores have been reviewed as part of a
J3-year land acquisition program of the National Park
Service. Applications for Federal permits and licenses
involving waters flowing into the Great Lakes are re.
viewed to prevent conflicts with public outdoor recrea-
tion. The outdoor recreation land acquisition and
development programs of all the Great Lakes States are
being financially assisted by the Land and Water Con-
servation Fund program. In conducting the studies and
reviews, BOR works closely with the various States,
Federal agencies, and other interested parties in
an effort to prevent conflicts with ongoing outdoor
recreation prograrms.

Bureau of Sport Fisheries and Wildlife

The Bureau of Sport Fisheries and Wildlife (BSFW)
has active programs in the Great Lakes involving Fed-
eral aid, fish hatcheries, fishery services, management
and enforcement, river basin studies, wildlife refuges
and wildlife services. Federal aid in fisheries restoration
provides for additional sport fishing opportunities
through research, management of fish populations,
land acquisition and development of fishery access.
Research in the Great Lakes and tributaries includes
studies on ecology, reproduction, diseases and popula-
tion dynamics of coho salmon, steelhead trout and
alewives; evaluation of lake trout stocking; and wall.
eye reproduction, research and fishery surveys.

Under Public Law 89-304 the Bureau seeks to
conserve, develop, and extend anadromous and Great
Lakes fishery resources. The program cost, shared with
the States, includes research, habitat improvement,
determining the effects of pollution, program planning,
fish facility construction, and stocking. Projects include
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construction of coho salmon facilities and design of
coho evaluation studies; production, stocking and
evaluation of steelhcad and brown trout; introduction
of coho salmon in Lake Erie; lamprey study; stream
improvement, and research on races of walleyes and
spawning reefs in Lake Erie.

The Bureau also operates three lake trout hatcheries
within the State of Michigan. During fiscal year 1969
these units produced 4.4 million trout, which were
marked and released into the Great Lakes as part of the
lake trout restoration program. This program will con-
tinue at this level until spawning populations are
established.

The Division of Management and Enforcement has
administrative offices located in each of the Great
Lakes States. This Division has the responsibility of
enforcing Federal regulations dealing with wildlife and
fish, and management of migratory birds in the States
included in the basin.

The Division of River Basin Studies (RBS) carries
out most of the statutory responsibilities of the Fish and
Wildlife Coordination Act. The basic purpose of this
activity is to assist in planning the development of the
Nation’s water resources in a way that protects and
develops its fish, wildlife and related values for the
benefit of present and future generations. In carrying
out its responsibilities the RBS investigates proposed
water resourcc development projects of the Corps of
Engineers and small watershed projects proposed under
the programs of the Soil Conservation Service. The
Division also studies non-Federal projects which re-
quire Federal permits or licenses from the Federal
Power Commission, the Corps of Engineers, the Forest
Service, the Bureau of Land Management and the
Atomic Energy Commission.

During the investigations of proposed water re-
source development projects and river basin plans, the
Division works closely, not only with the. construction
and licensing agencies, but also with the Bureau of
Commercial Fisheries and with State fish and game
agencies to determine the probable effects of proposed
water-use projects on fish and wildlife resources. RBS
also develops plans for the protection and improvement
of these resources to be included as integral parts of
the basin plans, project works or operations.

The RBS is currently involved in several major
marine-related activities within the Great Lakes region.
It represents the Fish and Wildlife Service on the
Shore Property Subcommittee of the International
Joint Commission, works on the Great Lakes Com-
prehensive Study being conducted by the Great Lakes
Basin Commission and works on the Great Lakes-
Illinois River Basin project, a comprehensive study of
water quality directed by the Federal Water Pollution
Control Administration. In addition, the Division is
also completing its contribution to the Grand River
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{Michigan) Comprehensive Basin Study and is par-
ticipating actively in the Southeastern Michigan Sur-
vey Study. The Division also consults with the Corps
of Engineers regarding applications for private permits
for dredging and filling in navigable waters which flow
into the Great Lakes.

The Division-of Wildlife Refuges administers many
national wildlife refuges in the Great Lakes Basin in-
cluding: The Huron Islands in Lake Superior; Seney
National Wildlife Refuge in Schoolcraft County,
Mich.; Michigan Islands including Shoe and Pismire
Islands in Lake Michigan and Scarecrow Island in
Lake Huron; Wisconsin Islands including Green Bay,
Spider and Gravel Island in Lake Michigan; St. Clair
Island in Lake St. Clair and Wyandotte Refuge in the
Detroit River, Mich.; and Ottawa and Cedar Point
National Wildlife Refuges on Lake Erie, Ohio. Con-
gress is considering several of these areas for wilderness
status under the Wilderness Act of 1964.

In addition, Shiawassee National Wildlife Refuge
is close to Saginaw Bay on Lake Huron and a new pro-
posal is being considered for another waterfow! refuge
in Menominee County, Mich., near Lake Michigan.

The National Wildlife Refuge program is designed
to protect and preserve wildlife species resident and
migratory and to provide for the development and
management of the habitat, wildlife, and people to
insure the perpetuation of all.

The Bureau’s Division of Wildlife Services is con-
ducting a blackbird control investigation program in
Ohio and Michigan. The program consists of assess-
ing blackbird depredations on field corn and conduct-
ing tests to determine methods to alleviate such
damage. The program is being conducted mostly in
the counties in the western end of Lake Erie. The
counties include Lucas, Ottawa, Sandusky, and Erie
in Ohio, and Monrce in Michigan. The headquarters
for this program is at Sandusky, Ohio.

Federal Water Pollution Control Administration

The first permanent Federal legislation relative to
water pollution control was passed by Congress in
1956 and hecame Public Law 84-660, the Federal
Water Pollution Control Act. It was amended in 1961,
1965, and 1966. The principal activities of the Federal
Water Pollution Control Administration (FWPCA)
relate to water quality management planning, water
quality standards, technical assistance, grant programs,
interstate enforcement actions, Federal installations and
public information.

Section 3(a) of the Federal Water Pollution Control
Act, as amended, indicates that the Secretary of the
Interior shall, “in cooperation with other Federal
agencies, with State water pollution control agencies
and interstate agencies, and with the municipalities and
industries involved, prepare or develop comprehensive
programs for eliminating or reducing the pollution of



interstate waters and tributaries thereof and improving
the sanitary conditions of surface and underground
waters.”

In connection with the development of comprehen-
sive programs, reports have either been completed or
are in process relative to each of the major watersheds
of the Great Lakes Basin. The activities of the various
work groups of the Great Lakes Basin Framework
Study in which the FWPCA is participating provide an
important basis for the continued development and
revision of comprehensive plans for water pollution
control.

Upon the advice of the Secretary of the Interior,
based primarily upon determinations of the Federal
Water Pollution Control Administration, storage for
streamflow regulation to improve water quality may be
included in Federal multipurpose reservoirs. Such
storage, however, may not be provided as a substitute
for adequate local treatment or other methods of
controlling wastes at the source.

Section 3(c) of the Federal Water Pollution Con-
trol Act, as amended, provides for grants to planning
agencies which provide for adequate representation of
appropriate State, interstate, local, or (when appropri-
ate) international, interests in a basin or portion there-
of. Grants made under this section are to be used to
develop a comprehensive pollution control and abate-
ment plan for the area covered.

Under provisions of the Water Quality Act of 1963,
water quality standards developed by the eight Great
Lakes States have been approved by the Secertary of
the Interior. The standards are to be enforced by the
States, but the Federal Government will assist in
monitoring and pollution surveillance. If the States
do not enforce the standards, the Federal Government
is empowered to do so under the conditions prescribed
in the act. Modifications in previously approved stand-
ards may be made as conditions change or as more in-
formation becomes available.

The FWPCA technical assistance program provides
technical assistance to States, local authorities, and in-
dustry upon request through the State water pollution
control agencics and to other Federal agencies. The
program has responsibility for maintaining water qual-
ity surveillance through a monitoring system.

The FWPCA pollution surveillance program pro-
vides a mechanism for collection, evaluation, and dis-
semination of pollution control information and water
quality data, particularly as these data relate to the
implementation of water quality standards, the estab-
lishment of surface-water quality baselines, and plan-
ning and management programs. A long-term water
quality surveillance system is being established cover-
ing intrastate and interstate waters in concert with ap-
propriate State and interstate pollution control agen-
cies and other Federal agencies.
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A program of analytical quality control has been
initiated to assure a high degree of reliability and com-
parability in water pollution analyses. This program
is being applied in all laboratories of the FWPCA, and
it is expected to be instituted in all laboratories provid-
ing data to the system.

A computerized storage and retrieval system,
STORET, of water quality data collected by the
FWPCA and other Interior agencies will be continu-
ously compared with water quality standards stored
in the Department of the Interior IBM 360/65 com-
puter. The Great Lakes region has access to the In-
terior computer through its IBM 1978 terminal in Chi-
cago. This system will assist the FWPCA and the
States to fulfill their surveillance responsibility. Ar-
rangements have been made with the Geological Sur-
vey to assure that water quality and flow data will be
stored for immediate retricval and evaluation within
the FWPCA’s computerized STORET system. Also,
USGS will assume operating responsibilities as rapidly
as possible for the Federal long-term water quality
stations. Other matters included in the program are
lake currents, wastes from watercraft, disposal of
dredged material, and pesticides, and coordination
with Canada on solutions to Great Lakes pollution
problems.

The grant programs of the Federal Water Pollution
Control Administration are of three major types: con-
struction grants, program grants, and research and
demonstration grants, as well as basin planning grants,
previously described.

The trend of financial assistance for construction
grants has been upward each of the three times the
act has been amended. Under prescribed conditions,
the Federal Government will provide up to 50 percent
of the cost of a project and will pay an additional 10
percent of the amount of a grant if the project is certi-
fied by a metropolitan or regional planning agency as
conforming with the comprehensive plan for a metro-
politan area.

Section 7 of the Water Pollution Control Act au-
thorizes an appropriation of $10 million annually for
fiscal years 1968 to 1971 for grants to State and inter-
state agencies to assist them in meeting the costs of es-
tablishing and maintaining adequate pollution control
programs. Each State is allotted $12,000, and the re-
mainder of the funds is distributed on the basis of
population, financial need, and the extent of the water
pollution problems facing the State.

Section 6 of the Water Pollution Control Act, as
amended, authorizes the research and demonstration
grants and contracts program. The act calls for estab-
lishing field laboratory and research facilities for the
conduct of research, investigations, experiments, field
demonstration and studies, and training relating to
the prevention and control of water pollution. FWPCA
research facilities in the Great Lakes region provide a
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National Water Quality Laboratory at Duluth, Minn.
This laboratory is charged with the responsibility of
developing water quality requirements for all fresh
water uses in the United States.

Five enforcement conferences have been held to
abate pollution of the interstate waters of the Great
Lakes and their tributaries. These were called either
by the Secretary because pollution from one State
endangered the health and welfare of residents of an-
other State or at the request of a Governor of one or
more States. Such conferences bring together repre-
sentatives of Federal and State water pollution control
agencies to adopt water quality requirements and a
timetable to achieve them. Sources of pollution are
identified, remedial recommendations made, and dead-
lines set. By 1972, all municipal and industrial pol-
luters will be required to have adequate treatment
facilities installed. In many instances deadlines are
much sooner. More sophisticated control measures—
such as the removal of phosphorus from sewage to curb
excessive algal growth—are also required in many
cases.

The Oil Pollution Act of 1924, as amended, makes
unlawful, with some exception, the grossly negligent or
willful discharge of oil from vesesls into the navigable
waters and adjoining shorelines of the United States.
The FWPCA was made responsible for the enforce-
ment of this act by the Clean Waters Restoration Act
of 1966.

U.S. Geological Survey

The responsibilities of the U.S. Geological Survey
(USGS) have evolved from its original legislative au-
thority to classify the public lands and examine the
geologic structures and mineral resources of the coun-
try, to include describing the occurrence, movement,
and quality of the water resources of the United States.
Through an extensive program of cooperative inves-
tigations with the States and a continuing federally
supported program, the Survey has collected, analyzed,
and interpreted geological and water information for
more than 75 ycars.

The Geological Survey’s responsibility in the Great
Lakes Basin with respect to water is to describe the
hydrology and hydraulics of the physical systems, in-
cluding their influence on or control by the included
biota. Its operational function is somewhat different
from that of other governmental agencies in that it
directs its activities from the point of view of a re-
sources appraiser. USGS research is aimed at under-
standing the basic natural laws that affect resources.
Its data collection is aimed at inventorying the re-
sources and studying changes. Its goal is to provide
the maximum amount of useful information for those
who are attempting to manage the resources to provide
maximum benefit to the country.
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Within the Great Lakes Basin the USGS is operat-
ing a data collection network to describe the amount,
movement, and quality of water within the basin, and
to determine the amounts of water, sediment, and
dissolved materials that enter the Great Lakes. Some
results of the data collection network operation are
furnished to interested users as raw, uninterpreted
data on streamflow, water quality, and ground water
levels. Other results are incorporated in reports (usu-
ally on an areal basis) that interpret water volume
and quality, in terms of the general geology and hy-
drology, in a manner that will help meet the needs of
the resources manager. The present program of the
Geological Survey in the Great Lakes Basin amounts
to about $800,000 of Federal money annually,
matched by an equal amount from State and local
governments.

Operating programs of the Survey’s Water Resources
Division are supported by a broad program of fed-
erally funded research. Much of the research seeks a
better understanding of the natural processes in the
hydrologic cycle, but significant portions of the work
are aimed at understanding problems of water pollu-
tion and at improving data collection methods. The
only direct research on the Great Lakes is a project
to apply remote sensing data and theoretical analyses
to the study of currents and circulation in Lake
Ontario.

The Topographic Division of the Geological Survey
has the responsibility for preparing the National Topo-
graphic Map Series for the United States and its
outlying areas. Topographic maps serve importantly
as the framework for the resources and environmental
studies which are undertaken in such arcas as the
Great Lakes Basin. Thesc maps, generally published
in standard quadrangle format at scales of 1: 24,000,
1: 62,500, and 1: 250,000, are of prime importance in
planning airports, highways, dams, pipelines, trans-
mission lines, industrial plants, and countless other
types of construction. They are an essential part of
geologic and hydrologic research, of mineral inves-
tigations, and of studies on the quantity and quality
of water; they greatly facilitate the study and appli-
cation of flood control, soil conservation, and reforest-
ation.

Over 90 percent of the Great Lakes Basin is pres-
ently covered by either the 1:24,000 or 1: 62,500
scale maps, and new mapping is in progress for an
additional 5 percent. About 10 percent of the area
is also being revised or resurveyed to 1: 24,000 scale
standards. Complete coverage of the 1: 250,000 scale
series is published, with updating of several of the
maps In progress.



National Park Service

The National Park Service (NPS) was established
in 1916 to promote and regulate the use of national
parks, monuments, and similar reservations in order
to “conserve the sccnery and the natural and historic
objects and the wildlife therein and to provide for
the enjoyment of the same in such manner and by
such means as will leave them unimpaired for the
enjoyment of future generations” (39 Stat. 536; 16
US.C.1).

The Service plans, develops, and administers the
natural, historical, and recreational areas which com-
pose the National Park System. These include scenic
parks and natural areas; historic sites and buildings;
and large recreational areas, including national sea-
shores, lakeshores, and scenic riverways.

Tts programs and activities include the Natural and
Historic Landmarks Programs which encourage pres-
ervation by the private sector; the Historic Preserva-
tion Program with its National Register of Historic
Places and grants-in-aid to encourage preservation on
local, State, and Federal levels; and a new tourism pro-
gram which seeks to influence the kind and destina-
tion of recreational travel. NPS provides technical as-
sistance to other nations, other Federal agencies, and
States and their political subdivisions in the develop-
ment, management, and operation of public park and
recreational areas.

National Park Service programs, activities, and
areas in all States bordering the Great Lakes, except
Minnesota, are the responsibility of the Northeast
Regional Director at Philadelphia, Pa. In Minnesota,
NPS programs are the responsibility of the Regional
Director, Midwest Region, Omaha, Nebr.

The Great Lakes Area Field Office, a suboffice of
the Northeast Regional Office in Philadelphia, was
opened in July 1967. It handles National Park Service
activities in the States of Ohio, Indiana, Illinois,
Michigan, and Wisconsin concerned with areas newly
authorized by Congress, such as St. Croix and Wolf
National Scenic Riverways, Ice Age National Scien-
tific Reserve, and Pictured Rocks and Indiana Dunes
National Lakeshores; areas proposed for congressional
authorization and addition to the National Park Sys-
tem, such as Sleeping Bear Dunes and Apostle Islands
National Lakeshores; and the Great Lakes Basin
Framework Study for which the Office provides the
coordinator for the study area on environmental
quality.

Office of Water Resources Research
The Office of Water Resources Research (OWRR)

was established by organic legislation. Its mission as
related to research is to assist in assuring that the Na-
tion at all times has a water supply sufficient in quan-
tity and quality to meet the requirements of an expand-

ing population. OWRR’s basic function is to adminis-
ter the Water Resources Research Act of 1964, as
amended, by stimulating, sponsoring, and providing for
research and training in the fields of water and those
resources affecting water. Financial support is provided
to State water resources research institutes and centers
by outright annual allotments and by matching grants
and to qualified individuals, private firms, educational
institutions, and public agencies by grants, contractual,
matching or other arrangements. The OWRR has been
assigned the responsibility for coordinating the water
resources science information activity. This includes
supporting special user services such as the Water Re-
sources Research Catalog and the development of an
information base.

The water resources research and training program
administered by OWRR is broad in scope. Ongoing
or recent OWRR supported studies in the Great Lakes
region include research and investigations on the open
water distribution and abundance of net plankton as
an index of the eutrophication in Lake Superior; cir-
culation of Lake Superior; radar measurement of
precipitation on Lake Michigan; watershed analysis
relating to eutrophication of Lake Michigan; systems
analysis of the western basin of Lake Erie; public
investment criteria for water-oriented recreation in the
Lake Erie Basin; ecologic impact of the interactions
among microorganisms and aquatic contaminants in
Lake Erie; trace element concentration in Lake Huron
and its principal tributaries; channel hydraulics and
hydrologic systems analysis of the Great Lakes. Water
problems of metropolitan areas of the Great Lakes are
also receiving attention. A current study by the Uni-
versity of Michigan is directed to urban water politics
and decision making in the Detroit metropolitan area.

The Counci] on Economic Growth, Technology, and
Public Policy of the Committee on Institutional Co-
operation (CIC) recently completed its study, at the
request of OWRR, on research needs in the Great
Lakes area. This is further explained in the résumé of
the GIC.

U.S. Department of Transportation

The Secretary of Transportation is a member of the
U.S. Water Resources Council.

U.S. Coast Guard
The incorporation of the U.S. Coast Guard (USCG)

into the Department of Transportation in 1967 fo-
cused new attention on the Coast Guard’s role rela-
tive to the safety of shipping, life, and property on the
Great Lakes. For a number of years the Coast Guard
has provided icebreaking services and contributed to
an interagency effort toward improving ice forecasting.
In the spring of 1968, one of the Coast Guard’s polar
icebreakers was deployed to the Great Lakes. The first
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U.S. vessel through the locks, she assisted significantly
in an early opening of the Port of Buffalo.

Cooperative efforts continue with the U.S. Weather
Bureau and the U.S. Lake Survey in studies of freeze-
up and thaw, water temperature and waves. The
USCG is represented by oceanographic and merchant
marine technical personnel on a professional task force
to collect and collate data to establish strength stand-
ards for large bulk ore carrying ships.

The USCG cutters Woodrush, Woodbine, Nauga-
tuck, and Acacia are committed periodically to the sup-
port of Great Lakes studies by such groups as the
University of Michigan’s Great Lakes Research Divi-
sion, Carnegie Institute’s Division of Terrestrial Mag-
netism, U.S. Geological Survey, U.S. Lake Survey, and
the U.S. Weather Bureau. Various Coast Guard shore
stations continually contribute to certain of these pro-
grams as data collection points. As the small-boat pop-
ulation expands, much of these data, originally
intended to support studies relating to commercial
shipping, are being utilized to provide better and more
meaningful forecasts to the recreational boating public.

St. Lawrence Seaway Development Corporation

The St. Lawrence Seaway Deyelopment Corpora-
tion was created by Congress in 1954. The Seaway
itself, an American-Canadian venture, became a reality
on June 26, 1959, after an expenditure of $480 million.
The American corporate structure is headed by an
Administrator with an Advisory Board appointed by
the President. This Board meets quarterly as a con-
sultant group to review the general policies of the
Corporation. Policy decisions are reported by the Ad-
ministrator to the Secretary of Transportation.

The purposes of the Corporation are to construct,
operate, and maintain deep-water navigation works in
the American sector in coordination with the Seaway
Authority of Canada, establish operating agreements,
calculate a tool base consistent with a 50-year payout
period, and to serve as a stimulant to Great Lakes
economy. Currently, the Corporation is primarily en-
gaged in major lock rehabilitation work, studies for
extension of the navigation season, and the construc-
tion of new locks in conjunction with the U.S. Army
Corps of Engineers.

Atomic Energy Commission

The Atomic Energy Commission (AEG) was estab-
lished by organic legislation and is composed of five
members, one of whom is designated as chairman and
all of whom are appointed by the President. It has re-
sponsibility to protect the health and safety of the
public from nuclear activities and to regulate and con-
trol the use of special nuclear materials and sources
and byproducts of these materials.

The AEC is conducting several research and de-
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velopment activities which involve the Great Lakes
region. Studies are devoted to investigating the nutri-
ents and biologically important minerals in Lake Mich-
igan, and determining their sources and their effects
on phytoplankton populations. Additional pertinent
research which is being conducted in the general Great
Lakes region includes basic investigations of nutrient
cycling and productivity of dystrophic lake-bog systems,
studies of the composition and biological role of dis-
solved organic matter in lake systems, and investigation
of the effects of limnological factors on the uptake and
cycling of radioactive material, A program of periph-
eral interest involves a digital simulation program
developed for the investigation and protection of
Columbia River water quality. This project appears to
have some application to the Great Lakes, and a modest
effort to test the applicability, using Lake Michigan
data, will be undertaken in the near future.

Federal Power Commission

The Federal Power Commission (FPC) was estab-
lished by Congress in 1920 to administer the Federal
Water Power Act, now Part I of the Federal Power
Act. The Commission functions as ‘an independent
agency and consists of five Commissioners, appointed
by the President with the advice and consent of the
Senate, serving 5-year terms.

Under the provisions of the Federal Power Act, the
various Flood Control and River and Harbor acts, the
Water Resources Planning Act, and related acts, the
FPC has statutory responsibilities relative to the plan-
ning, construction, and operation of water resources
projects, particularly with regard to the development
of power. The FPC is authorized to make investigations
concerning the utilization of the water resources of any
region to be developed and to cooperate in such investi-
gations with agencies of Federal and State
Governments.

The FPC cooperates with Federal agencies and with
Federal-State entities in river basin investigations by
making studies and furnishing information on such
matters as the potentialities for power development,
the market for the potential power, the value of the
power, and cooling water. needs for steam-electric
plants. It makes recommendations to the Secretary of
the Army with regard to the installation of penstocks
or similar facilities adapted to the development of
power at projects constructed by the Department of the
Army,

The FPC issues preliminary permits and licenses for
definite terms not exceeding 50 years to individuals,
corporations, States, and municipalities for the inves-
tigation, planning, construction, and operation of
hydroelectric projects on navigable waterways or on
any stream over which the Congress has jurisdiction



where the project affects interstate commerce, or on
public lands and reservations of the United States. The
Federal Power Act requires that each project to be
licensed be best adapted to a comprehensive plan of
development for all beneficial public uses, including
recreation. The Commission normally imposes a num-
ber of standard and special conditions in licenses to
ensure optimum development of the project site and
conservation of resources.

The principal hydroelectric projects operating under
FPC licenses in the Great Lakes Basin are those con-
structed by the Power Authority of the State of New
York on the Niagara and St, Lawrence Rivers. A pum-
ber of smaller developments on Great Lakes tributaries
also operates under FPC licenses.

The Chairman of the FPC is a member of the Water
Resources Council. The FPC is represented on the
Great Lakes Basin Commission.

National Council on Marine Resources and
Engineering Development

Committee on Multiple Use of the Coastal Zone

Great Lakes Panel

The Marine Resources and Engineering Develop-
ment Act of 1966 (Public Law 89-454) established the
National Gouncil on Marine Resources and Engineer-
ing Development, and included the Great Lakes within
its purview. To discharge its responsibility for this and
other parts of the coastal zone, the Council sct up the
Committee on Multiple Use of the Coastal Zone in
1967, and in 1968, this Committee created the Great
Lakes Panel. Membership on the Panel consisted of
representatives from the following Federal agencies:
National Science Foundation; Smithsonian Institu-
tion; Atomic Energy Commission; Corp of Engineers,
US. Army; and the Departments of Commerce;
Health, Education and Welfare; Interior; and State.

The Panel attempted to understand better the
Great Lakes and the problems besetting them. In par-
ticular, it concerned itself with the problems of water
quality and quantity; the increasing multiple uses of
the lakes’ resources and the resulting conflicts; the na-
ture and relationship of institutions in the United States
and Canada having responsibilities for planning and
managing the lakes; the research and development
needed to find and implement solutions to growing
problems of international dimensions, and, finally, to
recommend to its parent Committee and the Council
courses of action which the Panel] thought necessary or
desirable.

The Panel held a series of meetings and heard
testimony from a wide range of experts from the United
States and Canada. It sponsored a 2-day symposium at
the University of Michigan to inquire into research
problems and needs on both sides of the border.

The Panel authorized a final report on its finding
and recommendations, and submitted it to the Com-
mittee on Multiple Use of the Coastal Zone in March
1969. The final report of the Committee’s Executive
Secretary to the Council covered a broad spectrum of
matters relating to the coastal zone, and included a
substantial section on the Great Lakes.

National Science Foundation

Created by act of Congress in 1950, the National
Science Foundation (NSF) has a major responsibility
to encourage basic scientific research in the Nation’s
colleges and universities. A number of research projects
sponsored by NSF in the Great Lakes area are of in-
terest and concern to the overall problem of increasing
the pool of fundamental knowledge concerning the
Great Lakes Basin,

Oceanographic aspects of the Great Lakes arc
handled by two different branches of NSF, Biological
oceanography is handled in the Section of Environ-
mental and Systematic Biology in the Division of
Biological and Medical Sciences. Physical, geological,
and chemical oceanography are handled in the Divi-
sion of Environmental Sciences. In many cases, where
proposed investigation is interdisciplinary, joint sup-
port is provided by the two divisions.

Smithsonian Institution

The Smithsonian Act of 1846 established the Smith-
sonian Institution “for the increase and diffusion of
knowledge among men.” Chartered by the Congress
and privately endowed, the Smithsonian has both
Government and private operations. Because of its
extensive collections of marine rocks, sediments, and
biological organisms, the Smithsonian has emphasized
research on these objects and fieldwork in specimen re-
lated science. Nearly 70 scientists from six Bureaus
carry on field and laboratory activities in marine sci-
ence, including the Great Lakes.

The Smithsonian formally joined the Federal
oceanography program in 1962, and its principal
contribution to this effort has been the handling and
identification of marine organisms and sediments,
Several scientists have incidental interests in Great
Lakes organisms and sediments; however, none are
involved full time. The Science Information Exchange
receives, organizes, and disseminates information about
research in progress in the life and physical sciences,
including that in the marine sciences.

Water Resources Council

The Water Resources Council (WRC) was estab-
lished by the Water Resources Planning Act of 1965
(Public Law 89-90) and consists of those departments
and independent agencies in the Federal Government
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that have the major responsibility for water resources
programs throughout the Nation. The Council pres-
ently consists of the following members: Secretary of
Agriculture, Secretary of the Army, Secretary of
Health, Education and Welfare, Secretary of the In-
terior, Secretary of Transportation, and Chairman of
the Federal Power Commission. The Secretaries of the
Departments of Housing and Urban Development and
Commerce are associate members, and the Department
of Justice and the Bureau of the Budget furnish ob-
servers. The Chairman of the Council, designated by
the President, is presently the Secretary of the Interior.
The functions of the Council include: Preparation
of biennial national assessments of water supplies; ap-
praisals of Federal policies and programs; studies of
the adequacy of administrative and statutory means for
coordination of Federal policies and programs; estab-
lishment of principles, standards and procedures for
Federal planning; coordination of schedules, budgets
and programs; recommendations regarding establish-
ment and operations of river basin commissions; re-
view of comprehensive river basin plans with special
regard to the efficacy of these plans in achieving op-
timum use of the resources, the effects of the plans
on other related programs and resources and the con-
tribution of such plans to obtaining national economic
and social goals; recommendations to the President
concerning such plans; and assistance to States in
increasing water resource planning capabilities.

UNITED STATES—STATES

Great Lakes Basin Commission

The Great Lakes Basin Commission (GLBC) was
created in 1967 by Executive Order of the President,
pursuant to the Water Resources Planning Act. Re-
quests for this action—under title IT of the Act—were
initiated by the Governors of Indiana, Michigan,
Minnesota, Ohio, and Wisconsin, with the concur-
rence of the Governors of Illinois, New York, and
Pennsylvania, and the Water Resources Council. The
Commission submits its reports to the Congress through
the Water Resources Council and the President.

Commission members represent the eight States
bordering the Great Lakes, nine Federal agencies, and
the Great Lakes Commission. State representatives are
the heads of the resource departments, as appointed by
the Governors. Representatives of the Federal agencies
are generally the regional supervisors, appointed by
the Secretary of each Department having a substantial
activity concerned with the water resources of the
Great Lakes Basin. The following Departments are
represented: Agriculture; Army, Commerce; Health,
Education and Welfare, Housing and Urban Develop-
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ment; Interior; Justice; and Transportation; and the
Federal Power Commission. The Chairman of the
GLBC 1s appointed by the President.

The duties of the Commission are to (1) serve as
the principal coordi