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Good Morning -

Welcome to our Panel Discussion on the Winter Navigation Demonstra
tion Program on the St. Lawrence River.

EPA has recently issued a poster which I found particularly
relevant to the issue we are discussing with you today. The quote used
on the poster is by Justice Oliver Wendell Holmes and states that:

"A river is more than an amenity, it is a treasure. It offers a
necessity of life that must be rationed among those who have power over
it."

While there are many issues facing the St. Lawrence River shore
line — none is currently receiving more attention than the proposal to
extend the navigation season as a stimulus to the economy of the Great
Lakes Basin.

At issue is the possible or maybe I should say probable impact of
the productivity of the natural and man-made resources of the interna
tional section of the St. Lawrence River.

Currently, it is the recreational use of the river that anchors the
economy along the 100 mile international reach, supplemented by a major
aluminum smelting and fabrication activity resulting from the hydro
electric generating capacity of the Seaway power project at Massena.

Aside from the increase in the economic base occasioned by the
operation of the Seaway and the aluminum operations, the economic boom
to northern New York envisioned as a result of the Seaway has not
occurred and currently the area has an extremely high unemployment rate.

With this brief introduction we will begin our program. Each of
the three panel members comments follow.
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St. Lawrence River Navigation Season Extension

Panel Member David C.N. Robb

Saint Lawrence Seaway Development Corporation, Washington, D. C.

Each year from mid December to early April the Seaway is forced by
weather and ice conditions to shut down, requiring Great Lakes industry
to stockpile or to use other transportation modes at higher costs in
both dollars and energy. Revenues on which the U.S. and Canadian Seaway
agencies depend to operate and maintain the system and repay the ori
ginal capital investment dry up. In addition, the system - currently
running at well over 125% of the usage originally predicted - will begin
to experience serious delays due to capacity constraints within the next
decade. The alternative to extension of the navigation season is new
locks and channels. This alternative is an order of magnitude more
expensive than season extension and would result in a substantially
higher level of environmental effects.

The U.S. Congress authorized season extension demonstration and
feasibility studies in the River and Harbors Act of 1970, as amended.
The Demonstration program was authorized through September 1979 at a
total cost of almost $16 million. The basic charge of Congress was to
demonstrate the practicability of winter navigation though a variety of
techniques, including winter demonstration voyages.

The proposed St. Lawrence River Ice Boom Demonstration, described
in detail in a report so titled, is designed to respond to the Congres
sional charge. It will provide a badly needed opportunity to quantify
the direct physical impacts of winter transits through a 15 mile long
demonstration corridor and will allow monitoring of environmental
impacts as well. The proposed demonstration is designed to address the
question: "Can the existing ice control system in the demonstration
corridor be improved to the extent that vessel transits can be made in
this reach while maintaining or improving the stability of the ice
cover and the hydraulic integrity of the river and, of course, without
unacceptable adverse environmental impacts.

The current ice control system is installed each fall and removed
each spring by the hydro-power entities and comprises 6 ice booms, one
of which crosses the navigation channel at Ogdensburg-Prescott, and one
of which crosses the channel at the head of Galop Island. These booms
are constructed of 14 by 22 inch by 30 foot long timber floats, chained
to 2 1/4 inch steel cable. The booms are held in place by large anchors
spaced at 400 foot intervals across the river. The anchors are semi
permanent as each is placed in a trench dredged into the bottom and then
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backfilled. The proposed vessel transits would require having one 400
wide section of each boom open. The proposed demonstration is for one
year only. An operational extension of the navigation season will
require significant investments downstream in the Ogden Island area near
Waddington, New York, and at several locations in the Canadian portion
of the river. Until those improvements are made, winter transits
through those sections are physically impossible due to ice conditions.

Two basic improvements to the existing system are required. The
existing booms should be strengthened to permit leaving a gap and to
facilitate closing the gap at any time during or after the demonstra
tion. Additional structures should be provided to stabilize the ice
sheets on either side of the navigation channel and to limit the amount
of ice which can bleed through the gaps left in the existing booms.
The designs were tested and refined in a very large (80 x 422 foot)
hydraulic/ice model of a 13 mile portion of the river.

This effort is the culmination of more than 6 years of Winter
Navigation Board effort at a cost in excess of 8 million in engineering
and environmental studies as well as comparable Canadian studies by the
St. Lawrence Seaway Authority. These include but are not limited to
moveable gates in the Beauharnois Canal ice booms, tests of a boom gate
at Ogdensburg, the Copeland Cut Test Boom near Massena, and a navigation
ice boom in the Little Rapids Cut at Sault Ste Marie, Michigan, which
has seen close to 2000 vessel transits.

The recent environmental studies included a winter Navigation Board
funded effort to provide an Environmental Assessment of the proposed
demonstration activities. The study, which cost just over $300 thousand
was performed by the New York State Department of Environmental Conser
vation. It was to provide input to the ice boom design effort and serve
as a basis for the Environmental Impact Statement required under the
National Environmental Policy Act. Surprisingly the report, issued
prior to completion of the model/design work, called for disapproval of
the demonstration, irrespective of its final design, and called instead
for a very extensive environmental baseline data collection program
(last estimated at $16.8 million) before any demonstration transits be
allowed. This position was predicated on estimated of significant
adverse impacts to critical habitat and the potential for significant
impacts on the level of Lake Ontario and the flow in the St. Lawrence
River. These impacts were in turn based on assumptions as to signifi
cant physical impacts as a result of installation of the booms and of
test vessel transits.

Concern was expressed for the release of toxic organic chemicals
and heavy metals as the result of dredging for the ice boom anchors.
Since the proposed design calls for temporary anchors requiring no
dredging, this concern has been fully addressed.

The report estimated that 700,000 cubic feet of ice would bleed
through the gap in the Galop Boom with each vessel transit. This
volume of ice was then predicted to cause two major problems: 1) open
water pools used by water fowl and raptors would be filled with the
broken ice, and 2) the ice would duck under the cover at Cardinal and
so aggravate the hanging ice dams which each year occur in this area
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that the level of Lake Ontario would rise as much as 1.4 feet. The
hydraulic/ice model predicted an average of 73,000 cubic feet of ice
per vessel transit, and actual experience of the Sqo with close to 2000
transits gives a value of about 5,000 cubic feet per transit, one and
two orders of magnitude, respectively, less than the assumption in the
Environmental Assessment. Analyses by the model/design contractor and
by the Corps of Engineers show no effect on Lake Ontario levels even
with ice volumes two orders of magnitude greater than those actually
experienced at the Soo.

Examination of the historical ice cover in the demonstration corri
dor reveals that for the worst winter of record, less than 5% of the
open water pool area could be filled in by ice bleeding. This can not
be considered a significant impact on the approximately three square
miles of open water available to water fowl and raptors. A second im
pact of concern is the potential startling of the birds by ship passage.
These two impacts were cited as especially critical in regards to the
bald eagle population. The U.S. Fish and Wildlife Service has indicated
that this is not a serious concern.

Ship generated waves (drawdown and surge) were predicted to cause
unacceptable impacts to critical habitat. This phenonmenon is fully
controlled by vessel speed, which will be limited in the one location
of concern to prevent any problem.

Examination of the facts thus indicates that the probability of
significant adverse environmental impacts from the proposed demonstra
tion is very low. This low probability is lowered further by the fact
that a detailed set of operational criteria will be utilized to insure
that the demonstration voyages are modified or halted before unforseen
impacts cause significant problems. In addition, to quote from the
Environmental Assessment, "If a section of the St. Lawrence River
could have been chosen to minimize impacts on critical shoreline
environments, few would compare with the Demonstration Corridor."
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The Environmental Assessment of the Proposed Ice Boom
Demonstration on the St. Lawrence River

Panel Member - James W. Geis
S.U.N.Y. College of Environmental Science and Forestry

Syracuse, New York 13210

The Environmental Assessment of the proposed Winter Navigation Ice
Boom Demonstration on the St. Lawrence River was sponsored by the Winter
Navigation Program in response to needs identified by agencies partici
pating in the program through the Lake Ontario-St. Lawrence River
Environmental Planning Team. The assessment was designed to charac
terize a 20-mile Demonstration Corridor in the St. Lawrence River and
contrast that area with the St. Lawrence River system as described at
upstream and downstream baseline sites. Characterizations were to be
utilized both to assess the potential impacts of the proposed project
and to serve as a base for a monitoring program to be conducted coinci
dent with the Demonstration, were it to occur.

Due to a short start-up time and manpower constraints, the project
was coordinated through the New York State Department of Environmental
Conservation, utilizing a project management structure within the State
University of New York College of Environmental Science and Forestry in
Syracuse. The NYS Department of Environmental Conservation prepared
the Environmental Assessment summary at the end of the project on the
basis of data collected during study. I was loaned to the NYS Depart
ment of Environmental Conservation to act as Project Manager and to
facilitate coordination of on-going efforts among all agencies involved.

We began our work in January of 1978, sampling a wide variety of
physical, biological and cultural features of the St. Lawrence River in
14 individual sub-projects. Benthic sediments were sampled at boom site
locations and analyzed for chemical and biological features. Ice depth
and stratigraphy were determined at selected channel locations. Inshore
water levels were monitored. Primary and secondary production levels,
benthic orgamisms and water chemistry were determined at selected
stations. Submerged vegetation was sampled at permanently marked loca
tions under the ice. Adult fishes were sampled in an intensive effort
to characterize the fisheries in the Demonstration Corridor. Other

ecosystem components were also determined including mammal movements,
bird concentrations, larval fish activity, reptile and amphibian fea
tures and critical habitats. In addition, cultural features of the
Demonstration Corridor were also documented.

Because there has never been operational winter shipping season on
the St. Lawrence River, we sent an observer to the St. Mary's River,
where winter navigation has occurred for the past four years. He ob
served the impacts of ship passage on the shoreline of St. Mary's River
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and attempted to relate these impacts to probable consequences along the
St. Lawrence. Finally, we monitored the passage of the Canadian ice
breaker Simcoe in March of 1978 in an attempt to determine the possible
effects of this low capacity vessel as it cut a relief channel in the
spring ice cover of the St. Lawrence River. Data were compiled in a
series of 15 technical reports and summarized in a summary volume. All
three volumes were released to the public in June of 1978.

Our results indicated the St. Lawrence River in winter is very
different from the conditions seen during the ice-out period. The ice
cover in the river is extremely variable, ranging from smooth and uni
form in bays, to irregular and complex near islands and shoals. Deep
ice develops at jamming points in the river, and areas of ice insta
bility occur in certain channel reaches, especially near existing ice
boom sites.

There are open water pools in the river, some very large in size
and some much smaller character. These pools occur in areas of fast
water or where upwelling currents retard ice formation. Pools of this
kind are extremely important to wintering water birds and waterfowl,
including a large concentration of wintering bald eagles, which is
attracted to the St. Lawrence River by the presence of these unique ice
habitats.

Other ice instabilities occur in association with the shoreline,
especially at the shoreline contact near wetlands. The wetlands them
selves are characteristically unfrozen, although deep snow deposits are
present with unique under snow habitats. The contact zone between wet
lands and shoreline ice is extremely sensitive. Water level changes,
either those resulting from increases in water depth or those coincident
with drawdown, can result in bottom disruption and wetland breakup at
these contacts. Major disruptions within the wetland can also occur as
a result of water level changes during the winter.

Our observations of the passage of the Simcoe suggested that the
effect of waves generated by its passage can be detected at the shore
line even a mile away from this small vessel. Our fisheries sampling
effort suggested that the fishes in the river during the winter are less
mobile than during the ice-out period and tend to concentrate in certain
areas. We have postulated that such concentrations occur in relation to
the presence of irregularly distributed winter food sources. Our
analyses of bottom sediments in association with the proposed boom
modification sites suggested that these sediments contain high concen
trations of heavy metal and organic pollutants which might be disturbed
by ship passage.

Reports of winter navigation impact along the St. Mary's River
indicated that waves propagated under the ice by the passage of large
vessels can result in a zone of impact along the shoreline where the
pressure from the waves is released. This impact zone contains concen
trations of bottom silt washed up onto the ice cover, large blocks of
ice disrupted by ship passage and vegetation and fish cast upon the ice
as a result of the explosive release of pressure when the waves inter
sect the shoreline.
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Finally, our studies of the potential consequences of modifying
existing ice booms in the St. Lawrence River suggested that ice bleeding
through navigation gaps left in the two booms can concentrate at down
stream jamming points to the degree that upstream water level impacts
might occur. With one ship passing per day through the modified booms a
quantity of ice could accumulate downstream constricting the channel to
the degree that a 0.4 foot abnormal rise in Lake Ontario could occur.
Our simulation also indicated that with five ships passing modified
booms each day, the upstream water level consequence would be an abnor
mal rise of 1.0 feet.

The Environmental Assessment summarized these impacts into two
categories: a series of probable impacts related to vessel passage and
a series of additional impacts which could occur with Demonstration
Programs including ship passage schedules of certain intensity. Pro
bable impacts of ship passage include disruptions to critical vegeta-
tional, fish, bird and other wildlife habitats, shoreline damage
resulting from ship generated waves, and the disruption of polluted
bottom sediments from ship passage or anchor implacement. Additional
impacts could occur if one to five ships passed through the booms each
day. In such cases, a quantity of ice could bleed through the boom gaps
resulting in water level changes and resultant biological modifications
of a long term character.

On the basis of the first series of impacts, those identified as
"probable", the State of New York has taken some positions regarding the
Demonstration proposal; In a letter transmitting the Environmental
Assessment, Commissioner Peter A. A. Berle of the New York State Depart
ment of Environmental Conservation has indicated that the level of
potential impact is so serious that, "I find the only responsible
position that I can take is to call disapproval of the Demonstration
Program irrespective of its final design". This position has been
sustained by Governor Hugh Carey of the State of New York, who also
called for a termination to the Demonstration Program until such time as
a complete economic and environmental analysis of the project is pro
vided.

These analyses and the associated position statements have been
forwarded to the Winter Navigation Program in the hope that it will
review them favorably and act in accordance with our concerns.
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Resolution of Conflict as Related to the

Demonstration Program

Panel Member - Daniel Palm
St. Lawrence-Eastern Ontario Commission

Based upon the presentations of the preceeding panel members it is
evident there is conflict in the desired direction that the Demonstra

tion Program should pursue. Can this be resolved? What mechanisms
exist to address this issue? Briefly summarized below are the major
efforts undertaken to date and the mechanisms used to resolve this
issue.

Extension of the navigation season is seen as a means to improve
the economy of the upper Great Lakes Basin states. Thus it is in the
national interest to pursue the program. However, New York State
interests perceive an uneven distribution of benefits and costs of the
program. They feel little, if any, economic benefits are likely to
occur in New York State while there is a high probability of signifi
cant negative environmental and economic impact. Thus, from a regional
point of view the program is not perceived as feasible.

In order to resolve this conflict extensive efforts have been
undertaken by agencies to inform the public and to resolve the issues.
The U.S. Army Corps of Engineers through its role of chairing the Winter
Navigation Board (WNB) is the lead federal agency. They have held
information meetings and workshops in the St. Lawrence River valley.
Both of the preceeding panel members were participants in these meetings.
These meetings were held to both inform the public and seek their input.

Efforts to fulfill the National Environmental Policy Act (NEPA)
requirements have been undertaken in terms of preparing draft and final
environmental impact statements for both the season extension and the
demonstration programs. In addition funds were made available for an
environmental assessment, the findings of which were described earlier.
It is worthy of note to indicate that publication of the draft of the
final environmental impact statement for the demonstration program
preceeded the completion of the environmental assessment.

Over the past four years several efforts have been undertaken to
determine the environmental studies that are required in order to
evaluate the impact of the program. One of the first efforts was under
taken by several agencies in the area. Included were personnel from the
United States Fish and Wildlife Service, College of Environmental
Science and Forestry, New York State Department of Environmental Conser
vation, St. Lawrence-Eastern Ontario Commission and others. A three to
five year program costing an estimated 16.7 million dollars was out
lined. As part of the effort to develop an environmental plan of study
for the feasibility program the Lake Ontario - St. Lawrence River

185 Tyson



Environmental Planning Team was formed. It included those agencies
listed above plus the St. Lawrence Seaway Development Corporation
(SLSDC), Power Authority of New York State, Great Lakes Environmental
Research Laboratory and others. Their efforts plus efforts of other
Great Lakes teams were submitted to the U.S. FWS who had the responsi
bility of developing an overall environmental plan of study.

Other efforts include the current and continuing work of the
Environmental Evaluation Work Group, established by the WNB, to develop
a monitoring program to be implemented when and if demonstration
activities occur on the St. Lawrence River. This group is made up of
federal and state agency representatives.

As the season extension program develops, agencies and organiza
tions have formulated positions regarding the program. At present New
York State, through the Governor and Commissioner of the Department of
Environmental Conservation, have stated a position of opposition until
adequate baseline environmental data can be developed and analyzed.
The U.S. Department of Transportation through the SLSDC has continued to
support the demonstration program. The WNB during its last meeting
voted 8 to 5 to proceed with the program. Those casting negative votes
were the Great Lakes Basin Commission, Dept. of Interior, Corps of
Engineers, EPA and the state's representative.

The local public has reacted to the proposal by forming the organi
zation Save the River. It is opposed to the program. Additionally
local people are applying pressure to local units of government,
environmental management councils and political candidates.

What are the mechanisms available to resolve this conflict?

Ideally the issues would be resolved through the technical-policy
formulation process. With the collection and analyses of appropriate
data the impacts may be well enough identified that one side or the
other changes its position. This could take considerable time and
effort. The NEPA process provides a framework within which this can
occur.

If the above process fails, a legal mechanism exists by which a
resolution can be achieved. Interested parties can challenge through
the courts the decision or decision making process made by the sponsors
of the program. Again, this process is usually time consuming and
costly.

From my point of view the desirable mechanism is the technical-
policy formulation process. This frequently requires some "give and
take" on the parties involved but usually results in a mutually
acceptable solution.

In order to achieve this a coordinated effort to address the issues

is required. Included also is adequate time and money to obtain suffi
cient data upon which an evaluation of the impacts can be derived.
Currently the U.S. Congress is considering a bill that will extend the
duration of the demonstration program one year past the September 30,
1979 completion date. Consideration of additional funding is also being
considered. These efforts increase the likeliness of resolution of the
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conflict.

To summarize, it is contended that the mechanisms to cope with the
proposed program exist. The demonstration program is stressing this
mechanism. The experience gained in the process is worthy of review to
evaluate the process in an attempt to identify means to shorten the
period of time required for resolution and to identify means of
addressing and achieving acceptable compromise actions within the time
frame of the program.

Dr. Johnson's remarks earlier today are appropriate here in that
what is required for a program of the magnitude and complexity is a
system approach with adequate management. With these, resolution is
possible through the technical-policy formulation mechanism. Without
these, the likely outcome is resort to the legal mechanism which most
consider a poor second course of action.
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