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EXECUTIVE SUMMARY 

An adequate supply of fresh water is going to be a major problem for the 
world by the year 2010 accordin& to the President's Global Resources study. 
In the United States, 95 percent of the surface fresh water is held in the Great 
Lakes. One fifth of the U.S. population and one fourth of American industry 
presently rely on Great Lakes waters. The value of this resource has not been 
lost on other portions of this country as evidenced by proposals, which surface 
with increasing frequency, to divert Great Lakes waters to water-poor regions of 
the U.S. 

A unique and important aspect of the Great Lakes is that four out of the 
five takes are international boundary waters between the United States and 
Canada. This international location of the lakes requires that the governments 
of both countries agree to maintain or improve the water quality of their joint 
resource. Such agreements have been made in the Water Quality Agreements of 
1972 and 1978. Thus, although this document represents the results of U.S. 
efforts, the final research decisions and actions must be a co-operative effort 
between the U.S. and Canada; in fact, many steps currently taken to ensure high 
water quality in the Great Lakes are mandated by the 1972 and 1978 agreements. 

Cognizant of the value of the fresh water in the Great Lakes, nUlllerous 
federal and non-federal efforts are aimed at ensuring the future high quality of 
the Great Lakes. One attempt to inventory and coordinate federal efforts in 
Great Lakes pollution research comes from the five-year plan prepared under 
Public Law 95-273, the National Ocean Pollution Research and Development and 
Monitoring Planning Act of 1978. 

From June 9-11, 1980, representatives of federal, state, regional, and 
local agencies, of research institutions, and of citizen groups gathered in 
Traverse City, Michigan, to develop a five-year plan for federal research in 
Great Lakes pollution. The conference was one of five marine regional 
gatherings to solicit local input to the federal five-year plan. In general, 
the conference objectives were achieved, but the lack of several important 
documents somewhat inhibited progress. Initially, the research plans of federal 
agencies which conduct marine research were to be available to participants for 
their review. The participants were to analyze the intended direction of 
research by these federal agencies and suggest where changes should be made on 
the basis of conference deliberations. Unfortunately, this information was not 
available during the conference. Rec01111Dendations for future pollution research 
were made in the absence of knowledge of what type of research each agency 
intends to do over the next five years. 

THE GREAT LAKES 

There are three main characteristics of the Great Lakes which are important 
in considerations of pollution problems in the region. First, the lakes are 
fresh water. Their waters are consumed as drinking water directly by a 
substantial portion of the U.S. and Canadian populations. Second, the lakes are 
relatively closed basins. Unlike ocean embayments which are repeatedly flushed 
by tides, the Great Lakes system has water retention time on the order of 
centuries. In Lake Superior, w~ter is totally replaced only every 500 years, 
thus any additions to the lakes remain in the system for a long time. Third, 
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many contributions of pollutants to the Great Lakes come from atmospheric input 
and land runoff. Another consideration is that the pollutants which enter the 
lakes may be generated outside the Great Lakes region. The differences between 
the upper (Superior, Michigan, and Huron) and the lower lakes (Ontario and Erie) 
must also be considered. 'l"le upper lakes are generally forested watersheds and 
contaminants are their main problems except in some nearshore areas and bays. 
Lake Erie's watershed is heavily agricultural, and the lake is shallow, thus the 
major problem in this lake is eutrophication . 

MAJOR REGIONAL CONCERNS 

Each participant at the Great Lakes conference considered the region's 
water quality problems as a member of one of six panels covering the major uses 
of the Great Lakes basin: food and fiber production; industrial; municipal; 
recreation and wildlife; social, economic, and institutional; and trans
portation. Despite the different perspectives of the panels, several common 
themes emerged from the discussions. 

Toxic Con9taminants 

Concerns were raised about contaminants and toxic substances entering the 
lakes. These concerns covered their transport, disposal, storage, and 
destruction, as well as their fate and effects in the lakes and their biota. 
Some participants stressed human health implications while others felt the 
destructive effects of toxics and contaminants on the ecosystem were sufficient 
reason to rate this a very high priority problem. One problem that received 
considerable attention was the siting of hazardous waste disposal facilities. 

Eutrophication 

Eutrophication was another major concern raised in all panels. 
Eutrophication is the excessive nutrient enrichment of the waters, particularly 
with phosphdrus. Much work in the region through the years has been devoted to 
sources and effects of nutrient enrichment and the development of strategies to 
control phosphorus loading to the lakes. But, there still remains a large 
amount of uncertainty concerning the causes and effects of high rates of 
eutrophication in the Great Lakes. Conference participants agreed that diffuse 
sources such as agricultural runoff as well as point sources like municipal 
sewage outfalls need better control. 

. Habitat Modifications 

Alterations in the Great Lakes basin have been extensive to maintain human 
populations, industries, and lake c011111lerce. All six panels raised concerns 
about uses and changes of the region. The function and structure of the Great 
Lakes ecosystems, although relatively poorly understood, have been significantly 
and possibly irreparably changed by human habitat modifications. The 
productivity of the fish stocks in the Great Lakes has been changed, as have the 
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predominant species found in the lakes. All of the other forms of wildlife have 
also been susceptible to extensive habitat modifications. The effect on 
wildlife has been particularly pronounced in the nearshore zone and in wetlands. 
Concerns were raised about effects of harbor and channel dredging, dredge 
disposal, nearshore landfills, and nearshore farming on the Great Lakes. 

Major Discharges 

The discharge of many materials to the Great Lakes in large volume can 
present a major pollution problem. The release of hazardous wastes and/or 
nutrients which exacerbate eutrophication is a major pollution problem as 
discussed above. But, there are many rather innocuous materials which when 
discharged in large quantities become a problem. Most chloride salts when 
discharged in small quantities are not particularly harmful. Yet, the large 
amount of chloride released into the Great Lakes has significantly altered the 
chloride concentrations of four of the five Great Lakes. The anticipated 
release of chlorides into the Great Lakes is expected to increase in the near 
future. 

Runoff from heavy, rapid rainstorms can carry a variety of compounds 
depending on whether it comes from agricultural lands, street runoff, or 
combined sewers. In the case of combined sewers, these major discharges carry 
many pathogens which present human health hazards. 

Another major discharge that affects the Great Lakes is atmospheric 
fallout. The heavy air pollution burden of the industrialized Great Lakes 
region is a major contributor to water quality problems. 

Institutional Problems 

Participants felt that the overlapping jurisdictions of the many political 
entities responsible for the Great Lakes often hampered rather than helped Great 
Lakes clean up efforts. Another major institutional concern was the 
availability and handling of information and data about the region. The 
perception of the attendees was that there was probably a tremendous amount of 
information available on Great Lakes pollution problems, but that the exchange 
of this information among agencies was very poor. 

~ Analysis 

Risk analysis was also mentioned in several of the panel deliberations. 
These groups suggested that risk analysis could be an important tool, and that 
proposed activities for the Great Lakes region should be subject to risk 
analysis. Other participants called for improved techniques of risk analysis 
which could be used to help the public make trade-offs between safety and the 
cost of regulation. 

An additional issue associated with risk analysis is the need for improved 
methods of anticipating threats to the Great Lakes. Carefully designed, long
teni monitoring programs were mentioned as a means of keeping track of 
developing problems and evaluating proposed solutions. Conference participants 
pointed out that congressional and public support for monitoring programs was 
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not high because ~onitoring does not appear to address any obvious threats. 
In their deliberations, participants were guided by a concern for an 

"ecosystem approach" to problem solving. Panel members repeatedly stressed the 
importance of recognizing the interaction of land, air, and organisms (including 
humans) in water quality issues. An important factor is that Great Lakes 
problems often arise outside the actual watershed of the takes. The political 
corollary of the ecosystem approach is that the Great Lakes system is 
international - the lakes are shared with Canada - and thus effective efforts to 
i~prove water quality require Canadian cooperation. 

RECOMMENDATIONS 

1) Develop an increased understanding of how the Great Lakes ecosystems 
function in order to evaluate their response to various stresses and 
corrective measures. Such information is the basis fo~ dealing with 
the majority of the problems cited in this report. 

2) Establish an efficient monitoring program which meets the critical nee1 
for continuing data on nutrient loading, toxic substances, and the 
response of the biota to these pollutants. Such a program can best be 
developed upon a sound understanding of how the Great Lakes ecosystems 
function. A monitoring program capable of achieving these objectives 
would monitor processes in addition to occurrence and concentrations of 
substances and biota. 

3) Provide specific information on present and planned federal research to 
any future group attempting to develop a federal plan on ocean 
pollution research. This information could then be used to deteniine 
if each federal pollution rasearch program was meeting the research 
needs as perceived by both the public and non-federal researchers. 
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INTRODUCTION 

The Great Lakes are certainly the prominent freshwater resource of North 
America, if not the world. This resource is of tremendous value both to the 
Canadian and U.S. economies and from an aesthetic standpoint. The daily use of 
Great Lakes water is overwhelming: 23 million gallons for power generation, 
13 million gallons for manufacturing, 157 million gallons for agriculture, and 
3,03S million gallons for domestic uses including drinking water. The Great 
Lakes transport 85 million tons of iron ore and 30 million tons of grain yearly. 
Coal, limestone, steel and other products create such a major water borne 
commerce that more cargo was shipped through the Locks at Sault Ste. Marie than 
the Panama Canal last year. The 9,500 miles of shoreline and 95,000 square 
miles of water provide ample recreational opportunities for the millions of 
tourists who contribute over $5 billion to the region's economy each year. The 
region's agriculture contributes $20 billion to the nation's economy. About one 
fourth of the nation's manufactured goods are produced in the region, including 
70 percent of U.S. steel and 23 percent of the country's chemicals. 

A heavily industrialized, heavily populated band cuts across the lower 
portion of the Great Lakes region from. Milwaukee through Chicago, Gary, Indiana, 
across lower Michigan to Detroit, along the shore of Lake Erie through Cleveland 
to Buffalo and north to Canada's most industrialized and populated region along 
the shore of Lake Ontario. Yet north of this band, the region is sparsely 
populated and often heavily forested, with a reliance on recreation and regional 
natural resources to maintain the local economy. 

Land uses of the region change in character as one moves south and east 
across the basin. The Lake Superior watershed is almost 90 percent forested 
and, as a consequence, is an important paper and lumber area. The port of 
Duluth-Superior is located on Lake Superior, and the region supplies 801. of U.S. 
iron ore. The Lake Huron watershed is also heavily forested. There is 
limestone mining and cement production in the basin, and chemical manufacturing 
along both the U.S. and Canadian shores of southern Lake Huron. Lake Michigan, 
the only Great Lake lying solely within the United States, has a watershed which 
is about half forested, supporting 25 percent of U.S. paper production. 
A quarter of the watershed is agricultural, and the area is a leading U.S. 
producer of fruits, vegetables, and dairy products. The southern Lake Michigan 
area is heavily industrialized with steel production, manufacturing, and 
refineries from Milwaukee to Gary. The economy of the U.S. portion of the Lake 
Erie watershed is based on agriculture. The region is a major producer of 
soybeans, vegetables, wheat, dairy products, and grapes. It is also an 
important manufacturing region producing steel, glass, and 66 percent of U.S. 
cars. The Lake Ontario watershed is largely rural. From Niagara Falls on the 
west to the Thousand Islands on the east, tourism is an extremely important part 
of this area's economy. Canada's major commercial, industrial, and population 
centers are located along Lake Ontario. 

The convergence of people.and industry in the region, coupled with the 
natural characteristics of the Great Lakes, has created major problems. Unlike 
the ocean, the Great Lakes are a relatively closed system. Each lake basin 
drains into the next. Even the Lake Michigan cul-de-sac eventually drains 
through Lakes Huron, Erie, and Ontario. Any addition of contaminants today may 
take centuries to be flushed out of the system. Another characteristic of the 
system is the significance of atmospheric contribution as a source of pollutants 
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to the lakes. A major source of PCBs to Lake Superior is atmospheric fallout. 
Thus any efforts to improve Great Lakes water quality must consider air and l~nd 
issues as well. 

Any threat to Great Lakes water quality is particularly significant because 
of one crucial fact; the Great Lakes are fresh water. Their waters are consumed 
directly as municipal water supplies - 3 billion gallons a iay. In fact, 95 
percent of the U.S.'s available fresh water is contained in the Great Lakes. 
Yet, as with so many of our natural resources, the environmental problems of 
today overshadow the value of the resource. The highly industrialized society 
of the Great Lakes basin has found the lakes a convenient 1umping ground. ~e 
large agricultural and mining industries of the region have produced vast 
amounts of wastes and runoff which eventually enter the lakes. Although much of 
the Great Lakes could still be considered pristine, a significant portion is 
sufficiently polluted to pose a threat to human health as well as-to ecosystem 
viability. 

The human health problems associated with Great Lakes pollution are perhaps 
the most disturbing in many ways. The accumulation of toxic wastes over nearly 
a century of heavy industry has now become the pollution problem of the region. 
The disaster at Love Canal in Buffalo is likely to be repeated several times 
throughout the Great Lakes region. The mechanisms to introduce toxic wastes 
into the human poulation are numerous. Soluble wastes which enter the Great 
Lakes are likely to end up in municipal water supplies. Other toxics enter the 
aquatic food web and often accumulate in fish; these fish are consumed both as a 
result of sports fishing and commercial fishing. Air-borne particulate 
pollutants enter the Great Lakes by both dry and wet deposition. Many of these 
particulates are carcinogens, and end up in municipal water supplies. The two 
important factors which make Great Lakes pollution a major threat to human 
health are: 1) the use of these waters for drinking water, and 2) the 
relatively closed nature of the basins. These conditions do not exist in the 
~arine environment. 

Beyoni the human health problems induced by Great Lakes pollution, there 
are problems which affect the overall viability of the ecosystems. Excessive 
nutrient enrichment has contributed to major shifts in the indigenous flora and 
fauna. Many species are threatened with local extinction because of the changes 
in their habitat. Other species are .threatened by massive dredging and/or 
construction programs. The loss in habitat for species which require a 
nearshore breeding area has been lar~e- These changes in the overall ecosystem 
viability are dramatic, yet relativly unquantified. The duration of these 
changes is totally unpredictable, as is the course they are likely to follow. 
The conclusion is that human-induced changes to the Great Lakes have been large, 
and continuous. Ecosystem viability is now threatened in many ways. Remedial 
actions are slow to take effect and expensive to iMpose. The value of the Great 
Lakes resource is at stake. Given this background of pollution problems, the 
Great Lakes Pollution Research and Monitoring Conference took on an air of 
certain urgency. 
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CONFERENCE OBJECTIVES AND APPROACH 

Research needs in the field of marine pollution are constantly evolving. 
This evolution is caused by changes in the nature of problems which result from 
hU1Dan activity in the nearshore aquatic environment. Although problems from 
aquatic pollutants rarely are completely solved, new ones arise which require 
more urgent attention. 

The U:S. Congress recognized the complex and changing problems of 
pollutants in the marine environment and passed in May of 1978 Public Law 
95-273: "The National Ocean Pollution Research and Development and Monitoring 
Planning Act of 1978." This act requires a five-year federal plan to address 
how federal agencies will attack problems of the marine environment. Although 
this is a five-year plan, it is updated every other year in recognition of the 
constant evolution of pollution problems. 

The biennial updates are conducted in two steps. First, conferences are 
held in five coastal regions in the U.S. to identify important pollution 
problems on a region-by-region basis. Second, the results of the regional 
conferences are combined into one federal plan which is used to set funding 
priorities among the various federal agencies which support marine research. 
The results of the Great Lakes regional conference, which was held in Traverse 
City, Michigan, June 9-11, 1980, are presented in this report. 

The objective of the Great Lakes conference was to identify the most 
important pollution problems of the Great Lakes, which are considered "marine" 
by congressional decree. Factors which went into the consideration of 
"important" problem areas were: the impact of pollutants on hU1Dan health, the 
impact of pollutants on overall ecosystem health, the longevity or reversibility 
of the consequences of the pollutant, the areal extent of the pollutant, and the 
future magnitude of the problem. Once pollutant problems were identified, the 
associated research or information needs were considered; this meant that 
problem areas where little or no research has been conducted received special 
consideration beyond those areas where extensive research has been conducted. 
Thus, the objective of the Great Lakes regional conference was to both identify 
pollution problems and to determine research or information needs associated 
with each problem area. 

The task of identifying these research needs was rather formidable and many 
approaches were considered. The approach used was that of individual panels. 
Each panel considered a specific aspect of Great Lakes pollution problems, 
although panel deliberations were by no means restricted to one topic area. The 
panels were formed along the lines of Great Lakes uses. The six panels 
considered: municipal water uses; food and fiber production water uses; 
industrial water uses; transportation water uses; recreation and wildlife water 
uses; and social, economic, and institutional water uses. 

The attendance at the conference was by invitation. A steering committee 
for the Great Lakes conference, listed in Appendix A, was formed from repre
sentatives of industry, governmental agencies, public interest groups, and 
academia. This steering co1D1Dittee in turn developed an extensive invitation 
list for the conference; 15-20 indiviiuals concerned with pollution problems 
within each of the topic areas were identified and invited. Care was taken to 
achieve balance al~ng the various interest groups so, for example, industrial 
representatives did not vastly outnumber public interest groups. The complete 
invitation list is attached as Appendix B. 
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Conference attendees were divi1ed into panels after the complete attendance 
list was available. Panel chairpersons and rapporteurs were selected several 
~onths before the conference. Attendees were assigned to panels so that each 
type of interest group was equally represented on each panel. 

The panels deliberated for the first two days of the conference. Within 
each panel, problem areas were identified and information or research nee1s 
associated with those problem areas also were iientified. As a final step, each 
panel gave some rankin~ of urgency of research to each problem area. The final 
morning of the conference was ievoted to presentation of panel results to the 
entire body and some deliberations on possible cross-panel rankings. The 
consensus of the conference attendees was that cross-panel rankings were a poor 
representation of the findings of the conference; rather, major research or · 
inforination needs which cut across all panels should be iientified and presented 
as a suite of the most urgent problems facing the Great Lakes today. The 
results of the conference are presented below in two sections: 1) the major 
problem areas and research needs which were identified by all of the panels, and 
2) the individual panel results. The individual panel results have rankin~s as 
1etermined within the panels, while the cross-panel results are unranked. 
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CONSOLIDATED RESULTS 

The results of the panel deliberations from the Great Lakes regional 
conference are presented in this and the following section. Conference 
attendees were opposed, as a group, to cross-panel ranking of individual 
research and/or information neeis. This opinion was reached after an initial 
unsuccessful attempt at cross-panel rankings was made by the panel chairpersons. 
Review of the results from the individual panels showed that six research areas 
and their associated information needs represent the most important pollution 
problems threatening the Great Lakes today. 

As the panels considered the various pollution problems of the Great Lakes, 
a co1D1D.on theme emerged. This theme was that a whole-system or ecosystem 
approach to understanding and solving pollution problems must be adopted. This 
approach comes from the observation that a pollutant which enters the 
environment in one form often takes an unexpected course to become a problem in 
another form. Bioaccumulation and sorption to particles are two methods by 
which this transformation can take place. Thus, without considering the entire 
ecosystem, most pollution studies will be incomplete and may overlook the heart 
of many problems. 

The six problem areas are presented below in alphabetical order. All six 
are considered equally important and no attempt at setting priorities among the 
six should be made. 

CONTAMINANTS AND TOXICS 

The Great Lakes region is a hi~hly industrialized region with a high 
diversity of heavy industry along the shoreline. The volume and variety of 
hazardous wastes generated by these industries are overw~elming. These 
materials, either intentionally or unintentionally, have enied up in the Great 
Lakes. 

Although all marine environments of the U.S. receive nazarious wastes,. two 
factors make this problem particularly dangerous in the Great Lakes. First, the 
Great Lakes are relatively closed basins with long flushing times, e.g. 100 
years for Lake Michigan. Even small discharges can accumulate to dangerous 
levels over decades. Second, Great Lakes water is used by millions as drinking 
water. Thus soluble hazardous wastes may be directly consumed by the Great 
Lakes human population. Conventional water purification techniques do not 
remove many of the hazardous wastes from municipal water supplies. 

The information or research needs associated with this problem area are 
extensive. These needs fall into two categories: 1) information needs dealing 
with persistent and/or highly toxic materials already in the environment, and 
2) information needs dealing with possible new contaminants or toxics. Many of 
the research programs set up to deal with these needs will be applicable to both 
categories of research needs. Yet, the two distinct categories should be 
considered. Some ·of the needs identified by the panels are: identification of 
new contaminants and their sources, development of techniques for safe storage 
and destruction of these materials, employment of sophisticated techniques 
(including mathematical modelling) to monitor the transport, fate, and effects 
of hazardous wastes, and development of programs to infor.n the public on the 
effects of these materials. The Industrial and Recreation and Wildlife panels 
considered thP. problem of contaminants and toxics in detail. 
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EUTROPHICATION 

The problems of accelerated eutrophication in the Great Lakes have been 
identified as a major concern for over 20 years. Yet, this problem is so deeply 
ingrained in the Great Lakes that it is still an issue of major concern today. 
The fact that cutrophication continues as a major problem in the Great Lakes is 
not surprising; these large lakes respond slowly to remedial measures. 

The recognition of the eutrophication problem in the Great Lakes over two 
decades ago has prompted considerable research on this problem area. This 
research in turn has been used in managerial decisions to reduce phosphorus and 
nitrogen loads to the takes. But, these managerial decisions are often made on 
incomplete or inconsistent data. Simulation models from one Great Lake are 
usually not applicable to another Great Lake. The enormous investment by 
municipalities to control phosphorus levels in sewage effluent is cause enough 
to continue to pursue research efforts of the Great Lakes eutrophication 
problem. An increase or reduction of phosphorus discharge of only 0.25 mg/L 
(0.25 ppm) can mean billions of dollars saved or spent on sewage treatment. 

Toe basic research needs on Great Lakes eutrophication still exist. More 
precise and reliable data on the sources of eutrophication are needed. Only 
recently have improper agricultural practices been implicated as a major 
polluter. Wise land use practices need to be established and enforced. The 
interaction of one pollutant with another, e.g. phosphorus with toxics, is a 
research problem which has received little consideration yet needs urgent 
attention both from human health and ecosystem viability standpoints. 

One of the most important consequences of eutrophication is the change in 
the indigenous flora and fauna of the Great Lakes. Although the change has been 
well documented, its ,course can rarely be predicted. Extensive information is 
needed to understand more fully how Great Lakes biota respond to changing levels 
of eutrophication. The Recreation and Wildlife, 'the Municipal, and the Food and 
Fiber Production panels considered the eutrophication problem in detail. 

HABITAT MODIFICATIONS 

The Great Lakes region has undergone extensive physical and chemical 
changes since the beginning of colonial settlement. These changes have been 
most extensive and rapid during the industrial revolution. The function and 
structure of the Great Lakes ecosystems, although relatively poorly understood, 
have been significantly and possibly irreparably changed to the worse by human 
habitat modifications. The productivity of the fish stocks in the Great Lakes 
has been changed, as have the predominant species found in the lakes. All of 
the other forms of wildlife have also been susceptible to extensive habitat 
modifications. The effect on wildlife has been particularly pronounced in the 
nearshore zone and in wetlands. Harbor and channel dredging, dredge disposal, 
nearshore landfills, and nearshore farming on Great Lakes have adverse effects 
on wildlife habitats 9 but they are not fully quantified or understood. 

The subtle relationships between wildlife and their habitats have been 
particularly difficult for study in the field of ecology. But, in cases where 
the life cycle of an organism is more fully understood, the rewards in species 
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management are large. A case in point is the sea lamprey which has invaded the 
Great Lakes. By more fully understanding the habitat needs of this predator 
during its breeding cycle, the species was kept under control by the effective 
use of lampricides. Similar studies are needed for other Great Lakes species 
both to control predator and nuisance species and to husband beneficial and 
desirable species. 

The information or research needs in the problem area of habitat 
modifications include a variety of environmental and natural history problems. 
The complete habitat needs of many important species should be documented. 
These habitats should then be inventoried and their rate of loss by numan 
activities be determined. These studies will necessitate a more complete 
understanding of the Great Lakes ecosystem structure and function, including 
species interactions. Habitat studies should be cognizant of the chemical and 
meteorological habitat as well as the physical environment. The problem areas 
of hazardous wastes and eutrophication relate strongly to habitat modification 
of the chemical environment. The problem area of habitat modifications was 
considered in detail by the Transportation, Food and Fiber Production, and the 
Recreation and Wildlife panels. 

SOCIAL, ECONOMIC, AND INSTITUTIONAL 

The issues raised in the social, economic, and institutional problem areas 
were not research problems per se, but rather involved the manner in which the 
conference attendees viewed the function of pollution regulatory agencies in the 
Great Lakes region. The heart of this problem is the complex tangle of local, 
regional, and federal agencies which is hampering efforts for effective 
pollution control. Many agencies are assigned the same or similar regulatory 
responsibility, yet these agencies seem to set contrary or conflicting 
regulations. Another. concern in this problem area was the possibility that 
managerial decisions were made without considering results of previous pollution 
research and monitoring on the Great Lakes. The various data bases established 
by governmental or private research organizations, although admirable in intent, 
have been less than satisfactory in execution. Along with the institutional 
problems of government, industry has expressed concerns over the economic burden 
of pollution control. The cost of the many programs to control Great Lakes 
pollution is extremely high. The public and private enterprise are willing to 
pay for expensive environmental programs, but expect effective results in a 
reasonable amount of time. Also, although many programs and regulations were 
developed with the intent to protect society and its environment, the 
regulations are either inadequate or misdirected. 

The information needs in this problem area can be addressed outside of the 
sphere of basic research. A major review of governmental agencies and their 
responsibilities is in order. More effective means of presenting hard-won 
research and monitoring results to both regulatory agencies ~nd the public is 
needed. Mechanisms to involve more scientists in government and public 
information should be explored. Economic ramifications of pollution control 
should be considered, and economic incentives developed. The information needs 
of this problem area are extensive and can be found in results of all six panels 
and in particular in the Social, Economic, and Institutional Panel. 

7 



MAJOR DISCHARGES 

The discharge of any material to the Great Lakes in large volume will 
present a major pollution problem. The release of hazardous wastes and/or 
nutrients which exacerbate eutrophication is a major pollution problem as 
discussed above. But, there are many rather innocuous materials which, when 
discharged in large quantities, become a proble'!l. Most chloride salts when 
discharged in small quantities are not particularly harmful. Yet, the large 
amount of chloride released into the Great Lakes has significantly altered the 
chloride concentrations of four of the five Great Lakes. The ~nticipated 
release of chlorides into the Great Lakes is expected to increase in the near 
future. 

There are other major discharges that also adversely affect the Great 
Lakes. Runoff from heavy, rapid rainstorms can carry a variety of compounds 
depending on whether it comes from agricultural lands, street runoff, or 
combined sewers. In the case of combined sewers, these major discharges carry 
many pathogens which present hum.an health hazards. 

Another major discharge that affects the Great Lakes is atmospheric 
fallout. The heavy air pollution burden of the in~ustrialized Great Lakes 
region carries a high phosphorus load. This phosphorus enters the lakes by both 
dry and wet deposition and furthers eutrophication. Acid rain also affects the 
Great Lakes, but not by lowering the pH of Great Lakes water. The low pH of 
rainwater falling on the Great Lakes drainage basin tends to mobilize chemicals 
which would normally remain bound in the soil. Certain chemicals may also be 
for.ned in tne atmosphere by low pH water vapor and particulate interactions. 
These chemicals then are washed into the Great Lakes by precipitation. Acid 
rain is not likely to lower the pH of Great Lakes waters because of the enormous 
buffering capacity of these lakes and the geologic composition of the drainage 
basin. 

The information or research needs of this proble~ area are concerned with 
both the short- and long-term effects of major discharges. The short-term 
effects would include consideration of the immediate public health hazari posed 
by the discharge, what discharges are likely to pose health hazards, and how 
these discharges can be controlled. The long-term effects of major discharges 
have not received as much attention as the short-term effects, but these are of 
comparable concern. Research needs in this area include: the reduction in 
water quality for both human use and wildlife, the interaction of chemical 
species from discharges with other chemicals, and the unexpected mobility of 
certain chemicals from major discharges and runoff. The Municipal and Food and 
Fiber Production panels considered this. problem area in more detail. 

RISK ANALYSIS 

Risk analysis was only considered explicitly by the Municipal Panel as a 
research area which needs further attention. But, all the other panels 
discussed the analysis of risks implicitly, particularl1 in conjunction with t~e 
consideration of energy production and consumption. Risk analysis, as perceived 
by the conference participants, is the consideration of the full range of risks 
or impacts a regulation or process is likely to encompass. The use of risk 
analysis as a tool in aiding the study of pollution-related problems and their 
remedies was considered highly useful by the conference attendees. The problem 
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lies•in that a complete consideration of environmental risks appears to be 
rarely or incompletely used in many pollution-related decisions. Furthermore, 
the curreftt base of iftformatioft may be inadequate to permit the use of risk 
analysis in some areas of policy decisions on Great Lakes water quality and 
pollution control. 

The information needs in this area include: improved techniques for use of 
risk analysis as applied to water quality needs, determination of the data base 
required for successful use of risk analysis, consideration of why risk analysis 
is not used more often in Great Lakes pollution problems, and the actual 
benefits incurred by using risk analysis. The Municipal Panel considered risk 
analysis directly, while the Industrial and Transportation panels considered 
risk analysis as part of their energy-related problem area. The Food and Fiber 
Panel considered risk analysis in the context of anticipating future problems in 
the region. 
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PANEL SESSION REPORTS 

FOOD AND FIBER PRODUCTION WATER. USES PANEL 

INTRODUCTION 

Food and fiber production results in the pollution of the waters of the 
Great Lakes through sedimentation, nutrient loading, and the introduction of 
toxic and hazardous substances applied as pesticides and herbicides. For the 
purpose of the report of this panel, food and fiber production includes all 
types of crops: fisheries, animal, plant crops, and forestry. The broad 
context of food and fiber production includes many diverse agricultural and 
animal husbandry practices. As a result of this diversity of practices, food 
and fiber production is a major cause of the eutrophication of the Great Lakes 
as a whole, but also results in local water quality problems in tributary water 
and drinking water supplies. Although urban runoff is a significant contributor 
of diffuse source pollution, agricultural production remains a dominant source. 
Further, wind erosion from agricultural lands results in air quality problems in 
the Great Lakes region and beyond. 

PROBLEM AREAS AND INFORMATION NEEDS 

Problem Area 1: Land Use Practices 

Current agricultural practices in the Great Lakes region result in 
pollution to the lakes and their tributaries in a variety of ways. Excessive 
runoff from agricultural lands contributes large amounts of nutrients to the 
Great Lakes, exacerbating eutrophication. Inappropriate and/or excessive 
application of fertilizers also adds to eutrophication. Applications of 
herbicides and pesticides contribute large amounts of toxic and hazardous 
materials to the environment, all of which enter watersheds by non-point or 
diffuse sources which are difficult to control. The crux of this problem area 
is the control of diffuse sources of nutrients and hazardous materials from 
agricultural land uses. The information needs associated with this problem were 
all ranked very high. 

Information Needs 

The nature, location, and extent of the non-point pollution in the Great 
Lakes has been well documented, thus information needs primarily concern 
management strategies. 

1. Information is needed on the economic, social, and environmental 
impacts of remedial erosion-reducing measures such as no-till 
agriculture. In pa.rticular, cost comparisons and cost distribution 
associated with such management strategies are required. 

2. The performance of new farming management techniques will need 
extensive monitoring. Specific concerns would be the reduction of 
phosphorus loading through the use of no-till agriculture, with a 
distinction between total and available phosphorus. The purpose of 
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these measurements is to deter.nine physical and biolo~ical changes 
attribut~ble to the pollution and erosion-reducing techniques. Special 
monitoring strategies are needed for non-point (diffuse) pollution. In 
the past, most monitoring programs have focused on point sources. 

3. Demonstration projects are needed to determine what effects management 
techniques are having on water quality. Further, we need education 
programs to encourage wide adoption of management practices that reduce 
pollution from agricultural practices. 

The following is an example of an in-1epth analysis which would proviie 
some of the information required. 

Comprehensive Environments Assessment. There is potential for the creation 
of new problems in the implementation of diffuse source control 
methodologies which have the greatest prospect of achieving the Great Lakes 
total phosphorus loading objectives. Widespread adoption of the no-tillage 
cropping management system will be required to achieve the phosphorus 
loading objectives for the lower lakes. Since herbicides replace the 
~oldboari plow as the principal wee1 control method there is a potential 
for adverse environmental impacts. Without careful land management 
nitrogen transport ~ay be increased. Crop production may be reduced if 
adequate technical assistance and training are not proviied. 

On the positive side, the eutrophication of the Great Lakes may be 
reversed or significantly slowed. There is potential for increased 
agricultur3l productivity. Increased soil infiltration capacity fflay reduce 
runoff peaks to such a degree that flooding will be decreased. Petroleum 
fuel constllJlption with no-till is only 20o/. of that wtth conventional farming 
practices. 

The above discussion indicates a wide range of both positive and poten
tially negative impacts which may be realized in the control of pollution from 
food production. Before adoption of these practices becomes wiiespread, they 
should be carefully evaluated in large scale demonstration projects. The 
environmental assessment element of several ongoing demonstrations should be 
strengthened so that the full range of their impacts will be well known in 
advance of wide-spread implementation. 

Information Needs Associated with the Comprehensive Environments Assessment 
1. Transport mechanisms for pesticides 
2. Management techniques to prevent increased transport of nitrogen 
3. Definitions of technical assistance and educational programs 
4. Potential environmental impacts of pesticides 
s. Careful monitoring of demonstration projects to determine both positive 

and negative environmental impacts, to include biological monitoring 

Problem Area 2: Prediction of Pollution Events 

A significant problem affecting Great Lakes water quality is the need to 
improve the prediction of future pollution events. Include1 in this problem 
area is a greater facility to anticipate po1lution events and respond in a 
timely fashion. The information needs associated with this problem are all 
ranked high. 
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Information Needs 
1. Catalog sources of potential pollutants 

a. categorize by type or character; i.e., chemical, toxic, hazardous 
vs. land, municipal, agricultural, etc. 

b. categorize by modes of introduction into environment 
2. Assess the probability of introduction of each pollutant into the 

environment 
3. Assess the potential effects of each pollutant 

a. long range - chronic effects 
b. effects of introduction by catastrophic event 

4. Identify appropriate institutional arrangements that encourage the 
development of predictive strategies for anticipating problems 

------Problem Area 3: Phosphorus Control 

This problem is to achieve an integrated ecosystem approach to phosphorus 
control in the Great Lakes. The most environmentally effective and economically 
efficient water quality management program in the Great Lakes basin will involve 
an integrated point source/diffuse source control program. The information 
needs associated with this problem area are all ranked medium. 

Information Needs 
1. 'nle types and quantities of phosphorus derived from all sources 
2. The temporal and spatial distribution of inputs of phosphorus from each 

source 
3. The assimilation, transport, and fate of phosphorus derived from each 

source, including the consequences of these on both ambient water 
quality in tributary streams and within the Great Lakes 

4. The status of control technologies for phosphorus from each source, 
including the incremental costs of various levels of treatment 

5. The availability of institutional frameworks for implementing 
alternative control programs 

Problem Area 4: Beneficial Effects of Food Production 

Under some circumstances, food production can be an opportunity rather than 
a problem with respect to Great Lakes pollution. An exaaple is the use of 
agricultural land as a treatment system to handle municipal waste water and 
sludge. This form of treatment can often represent the most economical way to 
improve water quality. Approximately 65 small cot11D1unities in Michigan, and many 
food processing firms, currently use land treatment technology. Limitations 
include perception by some people that land treatment is unhealthy or 
unattractive. 

Crop residues, including forestry wastes, are increasingly valuable as 
energy sources. Thus, potential pollution resulting from agriculture may 
generate salable energy. Several industrial plants in Michigan and elsewhere 
have converted to bio-energy augmented power systems. 

The information needs associated with this problem area were all ranked 
medium. 
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Information Needs 

1. Capacity of land to absorb and process waste, specifically by type and 
location site 

2. Data on plant use of contaminants, based on type of plant 
3. Management options such 4S the development of rules and regulations 

between land owner and municipality, and examination of potential for 
increased application of waste water to private land 

4. ~conomic potential of bio-energy resources - supply and demand by 
source of organic material, e.g. wastewood and crop residues from 
agriculture 

S. Consideration of run-off, erosion, and other problems associated with 
removal of waste wood for energy 

------Problem Area 5: Government Regulation of~ Production 

The influence of government regulations and programs on agricultural 
practices in the Great Lakes region is large. A major problem is seen in the 
conflicts between different units of government and agriculture in land use. 
Government actions may directly increase loss of our most productive 
agricultural lands. Location of public facilities, such as highways and waste 
treatment facilities, and lending policies of FMBA are examples. Loss of the 
best farmland may result in bringing less productive land into cropping. 
Sediment loss and non-point pollution are greater on low quality land. Thus, 
government actions designed to accomplish other valid purposes may contribute to 
non-point pollution of rivers and lakes. Local, regional, and state policies 
that exacerbate urban sprawl similarly affect agricultural pollution. 

The interaction among agencies of government at any level, and among levels 
of government, may needlessly increase the costs of non-point pollution 
abatement policy. Effective citizen participation is difficult when the 
decision-making system is so complex. 

The public perception of the problems and effects of pollution on food 
quality has been increased by recent events. The Great Lakes public has 
expressed concern and confusion over the safety of food and water supplies. The 
old faith that the "government will set standards to protect me" has been shaken 
by recent events. Conflicting assesS1D.ents of the safety of Great Lakes fish are 
reaching the public. At times, the safety of water is questioned. 

The information needs associated with this problem area were all ranked 
medium. 

Infot"tllation Needs 
1. Document administrative costs associated lrlth different institutional 

structures used by agencies to solve pollution-related resource 
problems 

2. Identify new ways to combine agency operations and authority for a 
better focus on resource problems, e.g. Great Lakes pollution 

3. Seek additional opportunities and mechanisms for personnel and 
expertise sharing (e.g., I.P.A. structure) 
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Problem !!:!!. !_: Pollution as a Constraint ~ ~ Production 

Thia pTObleaa area concerns pollution as a constraint on food production. 
There are no information needs listed here because the individual pollutants 
constraining food production are discussed elsewhere. Two major types of 
pollutants are envisioned as placing a major constraint on food production in 
the Great Lakes region. 

1. Various toxics from municipal, industrial, or other sources may render 
water unavailable for application to crops or use in food processing. These 
toxics may concentrate in fish, thus reducing the value of this food source for 
huraan or other animal consWllption. Examples are Mirex concentration in the 
Niagara River, PCBs in the Great Lakes, and mercury in Lake St. Clair. 

2. Acid rain may be the most widespread pollution problem of the 1980s in 
the Great Lakes basin. Oxides of nitrogen and sulphur released in the 
atmosphere from various industrial sources may enter the soil in rain, thus 
affecting both quantity and quality of crop output. These pollutants directly 
affect food production from fish and particularly affect forest production. 

Statement of Priority on Information Needs: Rationale 
1. The highest need is for performance evaluation of innovative management 

and remedial measures on a watershed basis to deal with causes of 
diffuse source pollution. An accurate physical assessment of · 
techniques such as no-till agriculture is important because without 
this information we cannot work these techniques into an optimal 
strategy for the reduction of Great Lakes eutrophication. The 
resources spent on non-point pollution abatement must be more 
efficiently spent. The results from these assessments are very 
important; large amounts of money are allocated to eutrophication 
control from point sources, yet point sources are only half the 
eutrophication problem. Any alternative scenarios for management of 
phosphorus loading to the Great Lakes· will involve significant shifts 
in dollars, yet there is insufficient information for deciding on the 
proper mix of point and 1iffuse pollution control. 

2. The second highest priority was placed on information needs for 
improving our ability to predict future pollution problems. 

3. Loading of phosphorus to Lakes Erie and Ontario cannot be lowered to 
achieve objectives without diffuse source control. 

4. Eutrophication control is an opportunity to achieve a great payoff from 
the investment in pollution control. 

S. Measures such as no-till agriculture are going to be adopted by farmers 
because such measures save energy costs. But, the effect on a 
watershed of adopting no-till agriculture is unknown. 

SUMMARY 

The results of the Food and Fiber Production Panel deliberations show that 
land-use practices were the most important pollution problems of agriculture. A 
variety of new land-use practices are finding their way into contemporary 
farming practices, e.g. no-till farming. The panel strongly urged complete 
studies to monitor the effects of these new practices. Included in these 
monitoring studies should be the nutrient loading to tributaries from each 
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different type of land-use practice. Only by comprehensive studies can the 
benefits and drawbacks of each land-use practice be evaluated. 

A variety of other problem areas were identified by the Food and Fiber 
Panel. These included: prediction of pollution events from agriculture, 
ecosystem phosphorus control, pollution as a constraint on aqriculture, and 
excessive government regulations. In addition to these problem areas, this 
panel identified food and fiber production as a possible solution to waste-w~ter 
disposal. Spray irrigation of treated sewage ts a new and interesting prospect 
in pollution control. 

FOOD AND FIBER PRODUCTION PANEL MEMBERS 

Dr. Lawrence Libby, Chairman 
Ms. Suzanne Tainter, Rapporteur 

Mr. John Adams 
Dr. David Baker 
Mr. James El:ier 
Ms. June Janis 
Mr. Phillip Janus 
Dr. John Judd 
Mr. James Price 
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INDUSTI.IAL WATER USES PANEL • 

INTRODUCTION 

The industry of the Great Lakes region is affected by pollution-related 
problems in many ways, both as producer of pollutants and as a user of lake 
water. Despite the cot11111.on public image that industry only uses the lakes as 
dumping grounds, most industries in the Great Lakes region require abundant, 
high-quality water. Industry has a further concern in that it is often asked to 
initiate expensive pollution control practices and/or told to no longer release 
any wastes into the aquatic envirotllllent. 

Industrial concerns in the Great Lakes region feel pressure from several 
directions to develop extensive pollution control mechanisms. All levels of 
government impose increasingly strict pollution emission standards on most 
industries. On the other hand, consumers who are unwilling to pay higher prices 
for goods because of pollution control will often buy goods made in regions with 
less stringent controls. 

The discussions developed in the industrial panel all reflect both the 
concerns of industry and the concerns of the public who are impacted by 
industry. These concerns were expressed from members of public interest groups 
and industry, both of whom were represented on the panel. Four problem areas 
and their associated information need are presented below. 

PROBLEM AREAS AND INFORMATION NEEDS 

Problem Area 1: Hazardous Wastes 

There is a lack of hazardous waste management f~cilities in the Great Lakes 
area. 

Rationale: Hazardous wastes pose a threat to the ecosystem throu~h direct 
discharges to the Great Lakes or leacheate to tributaries of the lakes. 
Hazardous wastes are being generated, stored, and disposed of improperly in the 
basin. Improper disposals include midnight dumping, insecure landfills, and 
improper burning. There is a lack of either a method or place to dispose of 
many wastes which have been previously dUlllped improperly. All of the 
information needs for this problem area are ranked very high. 

Information Needs 
L Develop relatively secure or "fail safe" systems for transport, stor

age, landfill, incineration, and deepwell inj.ection of hazardous 
wastes. 

2. Encourage research and information sharing on the elimination of 
hazardous wastes at their source. 

3. Initiate studies to provide solutions to "siting problems." These 
should include comparisons of scale at both the regional and local 
levels. 

4. Prioritize wastes by degree of hazard, so that the most hazardous may 
be given top priority for proper management. 
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Problem Area 2: Information 

The solution to Great Lakes pollution problems is hampered because relevant 
information is either unavailable to or unusable by the public and managers. 

Rationale: Strategies to deal with pollution problems of the Great Lakes 
cannot succeed without widespread public understanding and consensus on the 
goals these strategies are meant to achieve. This understanding does not now 
appear to exist. Effective communication networks could facilitate information 
sharing and use by a concerned public. Much of the information needed for 
research, development, planning, and policy purposes is not available. Even 
when the information exists, mechanisms for access, synthesis, and evaluation 
are not always satisfactory. 

There is no current system to assure that data collection and storage 
systems are either comparable or compatible. In many cases there is limited 
access to existing systems and terminals. Evaluation of the quality of the 
information available through various computer systems is often not possible. 
The first information need is ranked very high, the second is high, and the last 
two are medium. 

Information Needs 
t. Many sectors of the public desire informati0t1 about: the Great Lakes so 

that (a) problems are well understood, (b) alternatives for solutions 
are clearly articulated, and (c) a clear delineation of advantages and 
disadvantages are laid out. 

2. There is need for improved storage and retrieval systems adequate for 
addressing research and information management needs. 

3. There is need for development of iata systems which are more accessible 
to all interested users. 

4. There is need to identify and develop alternatives for establishing 
coumunication networks and information sharing capabilities among those 
active in Great Lakes pollution management, research agencies, and the 
general public. 

Problem ~ 1_: Energy 

What will be the impacts of future energy and energy-related facilities? 
Rationale: Changes in industrial facilities related to energy production 

will result in the addition of contcllllinants and other environmental stresses to 
the Great Lakes basin. For example, conversion of existing oil-fired power 
plants to coal and construction of new coal-burning plants will increase the 
levels of particulates and their associated materials in the atmosphere. 
Increased use of coat as a fuel will also result in lowered pH of precipitation 
in the basin and will increase the solid and liquid waste disposal problem. 
Other anticipated problems include possible disposal of wastes from dewatering 
of coal slurries (from coal washing or transport). Little ls known about 
impacts of large-scale uses of biomass for energy production in the basin. The 
first two information needs under this problem area were ranked high, and the 
next two medium. 
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Information Needs 
1. Techniques and institutional mechanisms need to be developed for siting 

of energy and other key industrial facilities. 
2. Studies are needed to ietermine the regional impact of energy systems 

and the impact of alternative pollution control methods. 
3. More information is needed about the impact of large scale conversion 

of biomass (especially wood) to energy in the basin. 
4. There is a need for additional knowledge concerning the constituents of 

particulates discharged from coal-burning power plants as well as the 
fate and effects of these materials. 

Problem Area 4: Economics 

There is a growing shortage of private funds for financing pollution 
control. 

Rationale: Industry generally allocates capital into the highest rates of 
return over a relatively short range. Government, by contrast, is responsibla 
for long-range benefits to society through the legislation of pollution control 
requirements. How do we reconcile the allocation schemes of the public and 
private sectors? Also, financial analyses currently do not incorporate non
quantifiable costs and benefits and aesthetic values. 

The economics of the long-range approach are difficult to quantify from 
both the cost and benefit siies. How do we develop new economic tools that 
include long-range benefits and costs? 

Assuming that cost and benefit forecasts can be accurately developed, how 
can long-range costs be shared equitably for pollution technology development 
and implementation? All of the information needs were ranked medium. 

Information Needs 
1. Development of a means of addressing the issues of equity in 

determination of long-range costs/benefits is needed. 
2. Development of a means of long-range forecasting of economic 

costs/benefits which include external factors and aesthetic values is 
needed. 

3. Development of alternatives for sharing of long-range costs incurred 
for pollution abatement technology and implementation is needed. 

SUMMARY 

The concerns of industry in the Great Lakes region are large and encompass 
many aspects of aquatic pollution. The Industrial Panel identified four ~ajor 
problem areas that require itmnediate attention. Toxic materials were considered 
the most important problem area, which was not surprisin~ in light of the 
magnitude of the problem and the consequences of this form of pollution. All 
phases of the problem of toxic wastes were considered of hi~hest importance from 
waste generation to disposal. 

The Industrial Panel also placed a high priority on the distribution of 
information about pollution to the public and regulatory agencies. Both of 
these groups must be better informed if they are to make a contribution toward 
solving Great lakes pollution problems. Two other problem areas were 
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considered. These were: changes in energy consumption in the region and the 
effects on pollution, and the econ011lic burden of pollution control and 
acco!lllD.odating pollution control in the private sector. 

INUUSTRIAL WA.TER. US'ES PANEL MEMBERS 

'1r. Eiwin S1-\annon, Chairman 
Ms. Leslie Lin, Rapporteur 

Mr. Len Aidelman 
Dr. Eugene Aubert 
Ms. Mi!lli Becker 
Dr. Gordon Chesters 
Mr. Phil Goodyear 
Mr. Chester Gunnerson 
Ms. Madonna McGrath 
Mr. Joel Wesselman 
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MUNICIPAL WATER USES PANEL 

INTRODUCTION 

Before considering research needs for the Great Lakes region, it is 
important to establish that the Great Lakes comprise over 90% of the surface 
supply of fresh water for the contiguous United States. Furthermore, nearly 
37 million people live within the Great Lakes basin which serves as an 
industrial center for both the United States and Canada. Accordingly, a prim1ry 
objective of current and future research activities should be to provide the 
knowledge necessary to restore, preserve, and maintain the water quality of the 
Great Lakes as a viable resource for future generations. 

Human use impacts on the Great Lakes result in problem conditions which may 
be classified according to location; i.e., nearshore (depth less than 20 meters) 
and offshore (depth greater than 20 meters). A further classification of 
problem conditions may be according to time; i.e., short-term and long-term. 
Municipal interests in Great Lakes research issues may be primarily focused upon 
nearshore short-term problem issues. This reflects the priorities which 
municipalities have in meeting current needs in delivery of services to their 
citizens. However, it is recognized that long-term problems in both nearshore 
and offshore locations are also of critical importance to municipalities. Ten 
problem areas and their information needs are presented below. 

PROBLEM AREAS AND INFORMATION NEEDS 

Problem Area!_: Long-Term Disposal~ Solid Wastes 

The disposal of solid wastes in the Great Lakes basin has been and will 
continue to be a difficult problem. Both the large volume of solid wastes and 
the mixture of hazardous and non-hazardous materials present a particularly 
difficult pollution problem for municipalities and industry. Many of the 
hazardous materials originally in solid wastes leach into local water supplies 
and watersheds. The extremely dangerous condition at Love Canal in Buffalo, 
N.Y., is just one example of the problem of solid waste disposal. The disposal 
of dried sewage sludge is another form of solid waste problem.. As the impact of 
the Resource Conservation Recovery Act is felt and there is increased attention 
to the disposal process, the locations of disposal facilities, particularly 
landfills, will come under increased public scrutiny. All of the information 
needs associated with this problem were ranked high or very high. 

Infot"'llation Needs 
1. There is a need to define credible pathways to public acceptance of 

solid waste disposal facility siting. 
2. There is a need to define measurable and understandable regulations for 

solid waste disposal. 
3. There is a need to develop reliable monitoring procedures and processes 

for disposal sites. 
4. There is a need to develop a procedure for determining leachate 

characteristics as a function of waste types. 
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0Problem A.rea 2: Demonstration Projects 

Demonstration projects provide a viable means to test the application of 
the latest research fin~in~s to important environmental problems faced by 
municipalities located with the Great Lakes region. In the specific area of 
innovative technology for treat~ent of wastewater prior to discharge, the 
present ~rrange'llent ioes not encourage implemetation of creative and cost
effective solutions. At present, municipalities are reluctant to undertake any 
new technology which has potential for failure. The information need for t~is 
problem area is ranked very high. 

Information Nee:i 
l. There is a need to identify mechanisms which will link 'llunicipalities, 

research centers, and funding sources in effective ways to enable 
testing of iemonstration projects. 

------Problem Area 3: ~ Analysis - Great Lakes Municipalities 

Many iecisions will be ~ade and implemented without full knowledge 
beforehand of the resultant impact of the decisions upon the water resources of 
the Great Lakes region. The physical, chemical, and biological systems which 
comprise the water resources of the Great Lakes are complex and not fully 
understood. Accoriingly, risk analysis, including risk determination and risk 
assessment, provides one tool to assist in the impact evaluation of both current 
and future policy choices. The current base of information is insufficient to 
allow adequate application and acceptance of risk analysis to policy issues 
w~ich impact upon the long-tern W4ter quality status of the Great Lakes. The 
infomation needs for this proble1J1 area are ranked very high. 

Information Needs 
1. Improved techniques for ~isk analysis are required. 
i. Application of risk analysis to water quality issues in the Great Lakes 

should be perfor.ned. 

Problem~!.: Major Pollution Incidents 

Direct withdrawal of Great La~es water provides the daily water supply for 
millions of people. Activities or incidents exist which may degrade, disrupt, 
or otherwise render unusable Great Lakes water as a source of supply. Examples 
of such incidents include but are not limited to contamination from radioactive 
wastes, ~ large volume industrial spill, a chronic discharge of a toxic 
pollutant, and contamination resulting from lake-bed exploration and drilling 
for oil an:i gas. The information needs associated with this problem area are 
ranked high. 
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Infomation Needs 
1. There is a need for identificat-ion of those incidents which may 

degrade, disrupt, or otherwise render unusable Great Lakes water as a 
source of municipal water supply. 

2. Appropriate models, inclu1ing but not limited to dispersion, transport, 
assimilation, and effects of materials which may render Great Lakes 
water unfit for municipal water supply, should be developed. 

Problem ~2_: Overall Ecosystem Viability 

Aquatic organisms are sensitive to most forms of pollution. Because these 
organisms live in an aquatic medium, they are continuously expose1 to pollutants 
and thus have a greater tendency to be affected than humans or their direct uses 
of water. In the Great Lakes there are many known and suspected cases where the 
abundance or types of organisms have been altered as the direct or in1irect 
result of pollution. Tltus, there is a great need to describe and understand 
ecosystem changes in order to protect and preserve the Great Lakes ecosystems. 
The first information need in this problem area is ranked very high, while the 
remaining needs are ranked high and medium. 

Information Needs 
1. There is a need to identify the properties that are the most cost

beneficial indicators of ecosystem health. 
2. There is a need to determine baseline conditions from which pollution

caused changes can be detected. 
3. 'l'llere is a need to determine the changes and their causes that have 

occurred in specific areas and in the Great Lakes in general due to 
human activities in the Great Lakes basins. 

4. There is a need to develop a means to predict ½he effects that 
projected Great Lakes pollution trends will have on the ecosystem. 

Problem~~: Environmental Monitoring Programs 

Mo~itoring programs are needed to identify potential pollutant problems in 
the water, sediments, or biota to guide existing and future research programs, 
to help evaluate the impact of ~ore activities on the ecosystem, and to evaluate 
the effectiveness of regulatory an1 mitigation efforts. Current monitoring 
systems in the Great Lakes, although generally coordinated, frequently suffer in 
regard to their design, timeliness, comparability, and ultimate use. 'l'lle 
development of improved monitoring systems that are scientifically vali1 ani 
cost effective is urgently needed to aid responsible agencies in their efforts 
to protect the ecosystem. The infor~ation needs associated with monitoring were 
ranked very big~, high, and medium for needs 1, 2, and 3 respectively. 

Infor~ation Needs 
1. There is a need to determine the sampling and analytical requirements 

for monitoring programs capable of accurately describing the status of 
pollutants at specific locations. 
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2. There is a need to determine the level (intensity 4nd frequency) of 
monitoring necessary to meet monitoring objectives in the Great Lakes 
and to- deterinine the most cost·-effecti.ve approach to accomplish those 
objectives. 

3. There is a need to develop adequate sampling stora~e preservation 
procedures for archived materials. 

Problem Area?_: Total Problem Analysis 

Current programs for control of municipal and other sources of nutrients 
ani hazarious ~aterials focus on individual pollutin~ substances and specific 
sources. Although enforcement programs wi.11 continue to address pollution 
problems using specific water quality or effluent criteria, ultimate protection 
of the ecosystem requires that th~se cri.teri~ take into account the total array 
of contaminants in the ecosystem and interactions that may occur (e.g., 
synergistic action). Further, these programs must consider tlie cumulatbre 
i~pact of numerous sources from metropolitan areas. The information needs for 
problem analysis ~ere all ranked high. 

Information Needs 
1. There is a nee--i to -ieternine the i.rnpac t of multiple contaminants on the 

productivity of aquatic systems. A possible ~ay to adiress this need 
is through the use of site specific field studies and/or laboratory 
simulation of field conditions. 

2. There is a need to develop improved knowledge of interactive effects 
(additive, synergistic, and antagonistic) of polluting substances so 
that water quality criteria for specific ~aterials may take into 
account the presence of additional pollutants in the ecosystem. 

3. In addition to site specific studies, there is a need to describe the 
existing and projected sources (loading), retention, and fate of 
pollutants on a system-wide . basis. 

Problem Area S: Atmospheric Inputs~ Contaminants~ the Great Lakes 

Urban centers of heavy industry located in the Great Lakes basin such as 
Gary, Hamilton, Cleveland, Detroit, Sarnia, and Chicago contribute contaminant 
loads to the Great Lakes via atmospheric pathways. ~oreover, the release to the 
atmosphere of toxic and hazardous materials derived from spills, waste disposal 
sites, and other contingencies pose an additional risk in such in~ustrialized 
areas. Transboundary, international pollution problems are likely to result. 
The first infor:nation need associated with this problem area is rankei high, 
while all the others are ranked medium. 

Infor~ation ~eeds 
1. There is a need to develop metho1s to identify pollutants released to 

the 3tmosphere from municipal sources, trace their pathways, and 
1etet"lline their f~te and effects. 

2. There is a need for compilation of an inventory of source locations and 
iientification of their pollutin~ contents, 4tmospheric pathways, and 
fates. 
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3. There is a need for collection of data through monitoring programs of 
atmospheric masses, both Ul)Wind and downwind of the sources, to 
determine atmospheric contaminant loadings. 

4. There is a need to detet"llline if the data collected in the Great Lakes 
region can be used for development of air quality standaris under an 
International Air Quality Treaty for the Great Lakes. 

Problem Area_!: Urban Discharges 

Sewage treatment processes are a source of major discharge into the Great 
Lakes from urban areas. Sewage treatment plants normally discharge high levels 
of ammonia and phosphorus into the nearshore environment. These nutrients 
present a variety of problems including excessive algal growth attributed to 
hi~h P levels, and toxicity due to high ammonia levels. 

Another major discharge from urban areas is the outflow of combinei sewer 
overflow. During storms, large dischar~es of street runoff mixed with sewage 
present a major problem. These discharges are usually high in bacterial counts 
and organics, presenting a severe near shore public health hazard. All of the 
information needs associated with this problem area are ranked medium. 

Information Neeis 
1. There is a need to determine the content of combined sewer overflows. 
2. There is a need to determine the proportion of urban discharge 

attributed to combined sewer overflows. 
1. There is a need to determine which type of storm events promotes large 

combined sewer overflows. 
4. There is a need to analyze the type of mixing regimes associate1 with 

large urban discharges and to determine where these discharges have the 
greatest impact. 

5. There is a need to determine the toxicity and oxygen demand of urban 
discharges. 

Problem Area 10: Sediment Transport~ Toxicity 

Sediments which tend to accumulate in estuaries serve as a reservoir of 
accumulated organics, toxics, and nutrients. The impacts of accumulated 
sediments include severe depressions of dissolved oxygen and resuspensions of 
toxic materials. Impacts are primarily short-term and located in the connecting 
rivers and in near shore areas. The information needs associatei with sediments 
are ranked medium or low. 

Information Needs 
l. There is a need to determine the volume, distribution, and content of 

dangerous sediments in the Great Lakes. 
2. There is a need to determine a safe disposal method and disposal 

location for sediments. 
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SUMMARY 

The Municipal Panel identified ten important research problem areas which 
i~pact iirectly upon municipalities. The critical importance of this research 
need is emphasized by the fact that 37 million people live in the Great Lakes 
B4sin. Furthermore, this region serves as an industrial center for the United 
States and Canada. Since the Great Lakes comprise over 90% of the surface 
supply of freshw'.iter for the conti~uous Unite:i States, it is imper1:1tive that the 
research activities provide the knowle:ige necessary to restore, preserve, ~ni 
~aintain the water resources of the Great Lakes as a viable resource for future 
generations. 

~e ten probla~ areas requiring rese'.irch 1:1ctivities identifie:i by the 
Municipal Panel ar~: 

1. Long-ten 1isposal of solid wastes 
i. Demonstration projects 
3. Risk analysis -- Great Lakes ~unicipalities 
4. Major pollution incidents 
5. Qverall ecosystem viability 
6. Environmental monitoring programs 
7. Total problem analysis 
3. Atmospheric inputs of contaminants to the Great Lakes 
9. Urban dischar~e 

11). Sediment transport and toxicity 
More 1etailed identification of information needs associated with each of these 
problem are~s is specified in the boiy of the report. It is clear that cert~in 
of these research problem areas will have findings specific to trie interests of 
municipalities - i.e., iemonstration projects, long-term :iispos'.il of soli:i 
wastes, urban discharges, and risk analysis as applied in the context of Great 
Lakes municipalities. Finiings from the other rasearch problem areas will have 
an important impact upon Great Lakes interests beyond the immediate needs of 
municipalities. The overall thrust of these research activities is to assure 
that the necessary knowledge an:i infot"llation is available to '.issure the rational 
management and utilization of the Great Lakes for municipal users now an:i in the 
future. 
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RECREATION AND WILDLIFE WATER USES PANEL 

INTllODUCTION 

The use of the Great Lakes for human recreation and as a suitable habitat 
for fish and wildlife encompasses almost all of the pollution problems of the 
aquatic environment. The commercial and sport fisheries had an estimated 
economic value of greater than $1 billion in 1979. But the amount of con
taminants in the Great Lakes has thrown these industries into turmoil. Human 
health may be endangered by consuming fish which are contaminated. The public 
is confused as to the safety of eating any Great Lakes fishes. Likewise, the 
public is uncertain as to the safety of swimming at many Great Lakes beaches. 

The effect of pollution problems on indigenous Great Lakes flora and fauna 
has been extreme. Many species have been displaced and/or replaced by changes 
to their environments. Some of these replacements now appear to be irreversi
ble. The concept that human-induced pollution may have permanently altered the 
native species of the Great Lakes is a heavy burden on society. Because the 
issues faced by this panel are broad in scope, the problem areas identified by 
the Recreation and Wildlife Panel were broken down into several sub-problems. 

PROBLEM AREAS AND INFORMATION NEEDS 

Problem Area 1: Contaminants and Toxics 

A. New Contaminants. The extensive industrial and urban centers of the 
Great Lakes region produce and/or use a large number of new chemicals which are 
potentially hazardous to the fish, wildlife, and recreation resources of the 
basin. The information needs for this problem area were ranked very high. 

Information Needs 
1. There is a need for identification of new contaminants and their 

sources. 
2. There is a need to quantify informati'on on distribution, use, and 

occurrences. 
3. There is a need for development of an effective, systematic screening 

process to evaluate characteristics, behavior and potential hazards of 
identified chemicals. 

4. There is a need to improve and implement a rapid assessment of 
transport, fate, and effects. 

B. Existing Contaminants. Persistent toxic chemicals such as DDT, Hg, and 
PCBs have had a serious impact on fish and wildlife resources and threatened 
human health in the Great Lakes region. Their effects on fish and wildlife 
populations are mostly unknown. Because these chemicals have a long retention 
time within the Great Lakes basin, they continue to exert their influence long 
after control measures are implemented. The information needs for this sub
problem are ranked very high. 
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Infor~ation Needs 
t. There is a need to develop a coordinated, systematic, and sustained 

monitoring program for selected hazardous chemicals in selected species 
of recreation and food fish of the Great Lakes. 

2. There is a need to develop a systematic monitoring program to identify 
and quantify atmospheric sources of contaminants to the Great Lakes. 

3. There is a need to develop a data base con~erning dynamic levels of 
toxic substances in all compartments of the environment (both abiotic 
and biotic). 

4. There is a need to study human populations potentially affected by 
toxics or contaminants. 

5. There is a need to develop public education pro~rams to further public 
understanding of the effects of contaminants to assuage fear and to 
prevent polarization of society on these issues. 

6. There is a need to develop mathematical models to predict the 
transport, fates, and effects of toxics and contaminants in the Great 
Lakes. 

7. There is a need to develop reliable clinical measures of fish and 
wildlife health as indicators of chemical effects. 

8. There is a need to develop improved, rapid procedures for population 
assessment and early indications of population trends. 

9. There is a need to develop methods for inte~rating field and laboratory 
studies for assayitUJ the effects of contaminants on fish and wildlife 
populations. 

10. There is a need. to establish appropriate public advisories and 
information concernitUJ the recreational use of water and the 
consumption of fish. 

11. There is a need to evaluate loading, deposition, mixing, and removal of 
toxic chemicals including metabolic and degradation products. 

C. Additional Substances. Conservative substances such as chloride, 
sodium, and sulfate have shown substantial increases in the Great Lakes over the 
past 60 years. New processes to decrease discharge of toxic substances from 
steel mills will result in increased discharges of chloride and sulfates to the 
lakes. The impact of higher concentrations of such substances is still poorly 
understood. But, some brackish water diatoms and the red alga, Bangia, have now 
become established in and around many Great Lakes harbors where they evidently 
have replaced the native flora. The information needs for this sub-problem were 
ranked medium. 

Information Needs 
t. There is a need to establish the impact which increased levels of 

conservative ions can have on the biota. 
2. There is a need to identify any cause-and-effect relationships between 

ion levels and changes in the algal and other co111!1lunity structures. 

D. Water Quality and Recreational Use. Existing criteria for determining 
suitability of water quality for recreational use appear inadequate in tight of 
present knowledge and conditions. The information needs for this problem are 
ranked medium. 
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Information Needs 
1. Bacterial counts are the traditional criterion for determining whether 

a body of water should be used for swi-ing. The relationship between 
enteric infection and bathing water quality is not well understood. 
There is a need for increased efforts to identify more suitable 
organiSllls than the coliform. bacteria as indicators of swilllllling water 
quality. 

2. Increased contamination by water soluble chemical pollutants presents 
the need to expand the criteria to include consideration of contact 
toxicity and effect. 

Problem Area 2: Eutrophication 

Nutrient loading to the Great Lakes has resulted in deteriorated 
environmental quality associated with cultural eutrophication. Algal blooms and 
along-shore growths of Cladophora have decreased the recreational and aesthetic 
value of the lakes. Changes in species composition and declines in fish food 
organisms in such areas as Green Bay, western Lake Erie, and Sa~inaw Bay, and 
development of extensive areas of low dissolved oxygen in Green Bay and central 
Lake Erie, have adversely affected some stocks of fish. 

A. Nutrient Loading. Loadings of nitrogen, phosphorus, and trace elements 
have been increasing for many years from atinost>heric fallout and land runoff. 
Major changes in the ocurrence and abundance of Great Lakes biota have occurred 
which have been attributed to these loadings, althou~h a cause-and-effect 
relationship has not been clearly established for most of these substances. The 
information needs for this subproblem area are ranked very high. 

Information Needs 
1. There is a need to establish cause-and-effect relationships that may 

exist between these substances and the changes or disappearance of the 
Great Lakes biota. 

2. There is a need to estimate the loading and cycling of major nutrients, 
trace elements, and toxic substances that may limit or enhance the 
survival and productivity of the biota. 

3. There is a need to determine the sources, fates, and interactions of 
the various substances in order to better understand their effects, 
i.e. shifts in abundance and species composition of algal co1D111unities. 
Lakes Erie and Ontario, Saginaw Bay of Lake Huron, and Green Bay of 
Lake Michigan have been most seriously affected by eutrophication 
although all the lakes have shown the same degree of eutrophication. 

B. Toxics and Eutrophication. Many of the changes in the chemical and 
physical characteristics of the Great Lakes and the species composition and 
abundance of benthic, planktonic, invertebrate, and fish communities have been 
attributed to cultural eutrophication. Many of these changes occurred 
coincident with greatly increased use of pesticides such as DDT and toxic 
substances such as PCBs, the introduction of exotic species, and physical 
changes in the basin. The cause-and-effect relationship requires further 
definition so past events may be better understood and the future more 
accurately predicted. The information need for this problem area is ranked very 
high. 
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Information Need 

1. 'There is a need to establish the relative importance of the various 
stresses, individually and collectively, for bringing about the changes 
which have been documented in the lakes. 

C. Land Use. Poor land-use practices have contributed to eutrophication 
of the Great Lakes. Present farming practices, i.e. improper use of fertilizers 
and plowing, as well as major construction projects undertaken without 
environmental controls, have resulted in erosion of lands and runoff laden with 
fertilizers and se-iiments. Present measures to control phosphorus loading to 
the Great Lakes will require control of iiffuse sources. The information need 
for this problem area is ranked high. 

Information Need 
l. Demonstration projects are needed to determine the feasibility, 

practicality, and costs of initiating land-use practices which will 
reduce phosphorus loading to the Great Lakes. 

D. Effects of Improved Water Quality on Various Recreational Uses. The 
improvement or restoration of water quality has both positive and negative 
ramifications. As water quality improves, nuisance algal blooms disappear and 
more highly prized fish stocks may be reestablished. Other organisms, such as 
mayflies, will be reestablished and may become so abundant as to interfere with 
recreational use of the water during periods of emergence. Polluted water may 
also form barriers to migration of some organisms such as the parasitic sea 
lamprey. Improved water quality in the St. Louis and Peshtigo river basins is 
suitable for ~igration and reproduction of the sea lamprey with the associated 
expense of control ~easures. The infor:nation needs for this sub-problem were 
ranked medium to low. 

·Infor:nation Needs 
1. Water quality or habitat improvement programs should project probable 

changes in biota based on historic records. 
2. 'There is a need to predict population imbalances when predator-prey 

relationships are modified and a situation results that requires 
further remedial measures. 

Problem Area 3: Habitat Alterations 

A. ~cosystem structure and function vs. habitat alterations. Since 
settlement of the Great Lakes region there have been large and rapid physical 
and chemical changes which have resulted in biological changes in what was 
formerly a slowly evolving ecosystem. The structure and productivity of flsh 
and wildlife populations are dependent on the quality and quantity of habitats 
which support their various life history stages. Today's natural resource 
manager is attempting to manage fish and wldlife populations and habitats 
without either historical background on the former habitat types, their quality 
and quantity, or adequate unde~standing of the former habitat function which 
supported the productivity. P~esent success in fishery management is largely 
bio-engineered through sea lamprey control and stocking. The information needs 
for this subproblem area are ra:aked high. 
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Information Needs 
t. 'nlere is a need for basic understanding of current and historic 

community structures and ecosystems. 
2. There is a need for environmental mapping of historic and current 

habitats to serve as a basic resource and display of information for 
managers and decision makers. This information must be available in a 
usable form. The maps will also serve as a public information source. 

3. There is a need for measurements of historic habitat loss caused by 
pollution and for measurement of the current rate of habitat loss 
caused by pollution, along with physical alteration or gain caused by 
rehabilitation efforts. 

4. There is a need to establish the value of wetlands as contributors to 
productivity of the Great Lakes. 

B. Development of Shore Zone. Construction of housing, industrial 
facilities, and public and private recreational facilities in the nearshore zone
causes detrimental physical alteration. Housing, industrial facilities, and 
public and private recreational facilities (including those associated with 
consumptive and non-consumptive uses of fish and wildlife) attract and 
concentrate large numbers of people in the shore zone. Construction of those 
facilities, along with attendant support services, when poorly coordinated and 
sited, can cause permanent physical alteration and loss of habitat and its 
functions. The information needs of this sub-problem are ranked very high. 

Information Needs 
1. There is a need for identification and quantification of physical 

changes to the nearshore environment, e.g., filling, dredging, erosion,
and sedimentation. 

2. There is a need for identification of processes or situations that 
cause undesirable physical changes. 

3. There is a need for identification and evaluation of the impact of a 
physical change on fisheries, wildlife, or water-related recreational 
activity. 

4. There is a need to establish economic data bases on water-oriented 
recreation activities and the benefits associated with wholesome fish 
populations. Such information will be used by planners and decision
makers to aid in the justification of management program expenses and 
quantification of benefits to the public. Current estimates of the 
total economic impact of Great Lakes recreational and commercial 
fisheries (Canadian and U.S.) is $1.16 billion/year. 

C. Creation of Habitats. Over 100 harbors have been maintained by 
dredging. The sediments from these harbors are usually of poor quality since 
the harbors are settling basins for particulates and .associated contaminants. 
In some regions of the lakes, dredged materials have been used for development 
of islands (Toledo, Ohio) or marsh lan1s (Green Bay, Wisconsin). The infor
mation need of this sub-problem is ranked medium. 

 

 

31 



D 
Info!"llation Need 

1. There is a need to evaluate the potential hazari of using contaminated 
materials to construct habitats for fish, wildlife, and people. 

------Problem Area 4: Social, Economic,~ Institutional 

A. Environmental Quality Impacts. There has been limited assessment of 
how eutrophication, contamination, toxics, ~nd physical alterations of the Great 
Lakes environments affect recreation, fisheries, and wildlife. Thase 
~ssessments must include environmental, social, and economic considerations. 
The information needs of this sub-problem are ranked high. 

Information Needs 
1. There is a need for assessment of quantifiable and non-quantifiable 

values of our resources. 
2. There is a need to evaluate alternative uses in order to determine 

optimal allocation of our resources. 
3. There is a need for assessment of social, environmental, ~nd economic 

impact of pollution controls such as the construction of waste 
treatment plants or the disposal of dredge ~aterials. 

4. There is a need for assessment of social, environmental, and economic 
impact of energy development such as the loss of recreational land iue 
to strip mining or construction of power plants. 

S. There is a need for re-evaluation of existing government programs for 
making equitable subsidies for renewable and non-renewable energy 
resources. 

5. There is a need for evaluation of mechanisms to assure that industries, 
individuals, businesses, and governments include the cost of pollution 
control in the price of the product or service to reduce environmental 
impact on recreational or wildlife resources. 

7. There is a need to develop mechanisms to effectively reduce, mitigate, 
control, administer, and fund pollution abatement problems. 

8. There is a need to develop mechanisms for regional policy formulation, 
planning, coordination, conflict resolutions, and implementation for 
fisheries, wildlife, and recreation. 

9. There is a need to plan for changes as fuel resources decrease. These 
changes will likely include the carrying capacity of existing public 
facilities and impacts on water quality and sports fishing as 
recreational pressures shift. 

B. Public Awareness. There is a lack of public awareness, education, and 
participation in programs for fisheries, wildlife, and recreational resources. 
The information needs for this problem are ranked high. 

Information Needs 
1. There is a need to determine how to set up and implement an effective 

public information, education, and participation program for fisheries, 
wildlife, and recreational resources. 

2. There is a need to improve the system of information collection, 
storage, and . dissemination among scientists, governments, and the 
public. Include in this task information on the effects of human 
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activities on ecosystl!lll.a and the i•1M>rtance of sustained yield since 
many resources are finite. 

C. Hazardous Substance Legislation. State and federal laws govern the 
production, transport, use, and disposal of toxic and hazardous materials. 
In spite of these laws there are continuing problems in the above activities 
which adversely affect the atmospheric, terrestrial, and aquatic environments. 
The information needs in this area are ranked high to very high. 

Information Needs 
1. There is a need for review of the legislation in U.S. and Canada to 

coaapare potential adequacy to current effectiveness. 
2. There is a need to identify the weaknesses in the design of the laws or 

their implementation. 

D. Design of Monitoring and Surveillance Programs. In recent years, great 
emphasis has been placed on monitoring the quality of aquatic environments. 
Until recently, surveillance efforts were largely confined to measurements of 
traditional water quality variables. With the identification of important 
contaminants such as mercury, DDT, PCBs, and mirex the programs have been 
expanded to include analysis of sediments, fish, and other organisms, and the 
number of parameters measured has increased greatly. 

The cost of monitoring the quality of the Great Lakes is very high and 
virtually every state and federal agency with responsibility for natural 
resources participates to some extent. There exists great potential for 
duplication of effort and excess information in some areas for some variables, 
while other variables and areas are inadequately covered. The information needs 
for this sub-problem are rankei very high. 

Information Needs 
1. Idealized, model programs need to be designed to produce the 

information needed for the least cost and effort. 
2. There is a need to determine how to establish greater inter

institutional cooperation and planning. 

--------Problem Area 5: Huaan Health ~ Related ~ Consumption of Fish 

Public awareness and concern over chemical contaminants in fish has lead to 
confusion concerning whether a catch can be sold and whether certain fish are 
safe to eat. The information needs for this problem area are ranked high. 

Information Needs 
1. Reporting of contaminant levels should be accompanied by statements 

discussing toxicological assessment of the contaminant, the extent of 
exl">sure and associated risk, and the expected contamination level in 
cooked fish. 

2. Monitoring data should be projected as clearly as possible to indicate 
species and sizes of fish acceptable for sale as food. 
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SUMMARY 

The panel clearly felt that the highest priority future research on Great 
Lakes pollution problems should be related to toxic materials. We concluded 
that mechanisms must be developed to preclude introduction of new materials of 
unknown potential danger and the continued introduction of ~aterials of ~nown 
danger. Understanding the behavior and the biologic, sociologic, and economic 
effects of existing toxics and other contaminants in the lakes is prerequisite 
to 1evelopment and implementation of effective and knowledgeable mechanisms. 
The unknown effects on human health and ecosystem relationships were especially 
highlighted as serious handicaps to management . 

The panelists were very concerned by the changes in occurrence and 
abundance of Great Lakes biota seemingly related to nutrient loadings, although 
cause-and-effect relationships have not been clearly established. We concluded 
that the relative importance of the combined effects of eutrophication and 
~ultiple stresses such as toxics accumulation, interspecific competition, and 
physical changes should be evaluated as to individual and collective influence. 
In connection with eutrophication, the need for changed land use practices to 
lower input of contaminants by run off was ranked high in importance. 

In discussing habitat alterations, the panel recognized a monumental 
handicap in making managerial decisions in the Great Lakes because of the lack 
of basic understanding of current and historic biologic community and habitat 
structure and function within ecosystems. We concluded that development of 
environmental maps and resource inventories in usable form would proviie a basis 
for more knowledgeable decision making in habitat protection. 

It was agreed that the social ani economic considerations had received 
insufficient attention in the past and that management programs based on 
dependable economic values and incorporating public opinion as well as 
scientific knowledge needed further development. Institutional and legislative 
handicaps were identified in the development and implementation of monitoring 
programs and hazardous substances laws •. The necessity for development of 
efficient, effective, and ~dequate monitoring to reflect ecosystem health was 
stressed. 

The information needs and development of strategies to address these issues 
were recommended as the orientation of future pollution research and monitoring 
on the Great Lakes. 
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SOCIAL, ECONOMIC, AND INSTITUTIONAL WATER USES PANEL 

INTRODUCTION 

A major concern voiced by all panels of the Great La~es regional conference 
was that the complex and perhaps excessive structures of government were in many 
instances impeding rather than promoting pollution research and control. This 
problem was identified as being particularly acute in the Great Lakes region. 
Two federal governments, one Canadian provincial government, eight state 
governments, and numerous local and regional governments all have a vested 
interest or assigned responsibility in regulating activities on and in the Great 
Lakes. Although all of these governments intend to protect and improve the 
Great Lakes environment, this panel perceived many conflicting policies, 
programs, and regulations among government agencies. Also, some government 
research agencies have become somewhat isolated from the public as well as from 
one another. 

The general public of the Great Lakes region appears particularly confused 
by the multi-layered structure of the Great Lakes governments. The public does 
not know who to turn to for help, or who to blame for dangerous pollution 
problems. Although millions of dollars are spent on research each year, the 
public is not kept fully informed of the efforts underway to preserve the Great 
Lakes ecosystems. Finally, the U.S. taxpayers are becoming increasingly 
skeptical of expensive, long-term programs and unwilling to pay for ineffective 
programs from which they see few results. The topic of social, economic, and 
institutional problems in conducting Great Lakes research was voiced by all 
panels at the conference, as well as being the sole topic of concern of this 
panel. 

--------Problem Area 1: Institutional Barriers 

Institutional barriers limit the identification of problem areas, research 
needs, and implementation of r~edial programs and projects. The International 
Joint Commission is responsible to governments for evaluating implementation of 
the Water Quality Agreement of 1978. Accountability, however, for response to 
the IJC's findings and recommendations is uncoordinated and dispersed among U.S. 
and Canadian governments and agencies at all levels. This makes it difficult to 
implement an effective monitoring program to assess progress and to provi~e 
early warning of emerging problems. The information needs for this problem area 
were ranked high. 

Information Needs 
1. Evaluate conflicting legislative or regulatory policies and prior

ities among US and Canadian governments with respect to technological 
approach for monitoring, setting of pollution programs, etc. 

2. Identify the barriers to successful implementation of Great Lakes 
pollution prevention and control strategies. 

3. Develop a coordinating mechanism to focus the efforts of U.S. 
federal agencies whose programs are related to Great Lakes water 
quality. 
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4. U.S. agencies concerne1 with 208 and NEPA programs should develop 
better means for identifying problems to be addressed by research 
activities, ani better ~eans for determining monitoring needs. 

5. Information, research, and data sharing with respect to Great Lakes 
pollution programs should be encouraged to provide a means for better 
problem solving and more cost effective pollution programs. 

6. Identify the most effective means for making the results obtained 
from the international Great Lakes surveillance program available to 
p.articipating government agencies for 1evelopment of future 
surveillance programs. 

Problem Area 2: Government Management Priorities 

The local, state, regional, provincial, and federal levels of governments 
in the Great Lakes basin are involved in similar tasks; development and 
dissemination of information, and implementation of Great Lakes pollution 
control/ecosystem management programs, monitoring, or remedial action. The many 
government programs, policies, and institutional levels have not been efficient 
in carrying out the goals of legislation that affects land, air, and water 
quality. The numerous and often conflicting government policies and 
regulations, at times tend to interfere with the solution of complex water 
quality problems. This problem area and the associated information needs were 
ranked high. 

Information Needs 
1. Program audits which should include identification of policies/ 

procedures which do or do not function effectively (e.g., NPDES, 
fee systems). · 

2. Development of new and innovative management practices for adminis
tration of various water quality programs such as development of 
management objectives to strengthen interjurisdictional coordinating 
mechanisms and improve performance. These practices should include 
continuous review of regulations, monitoring, and legislation. 

3. Assessment of the quantifiable and non-quantifiable values of 
the Great Lakes resources for valid cost-effective analysis. 

4. Evaluation of alternative resource use in order to determine 
optimal allocation of our resources. 

S. Assessment of the social, environmental, and economic impacts of 
pollution controls, e.g., construction of waste treat~ent plants, 
disposal of dredge spoils. 

6. Assessment of the social, environmental, and economic impacts of 
energy development, e.g., loss of recreational land due to strip mining 
or construction of power plants. 

7. Identification of various government subsidies for renewable 
and non-renewable energy resources and to determine how to make these 
equitable, e.g., loss of recreational land due to strip mining or 
construction of power plants. 

8. Develop mechanisms to assure that individuals, businesses, indus
tries, and governments incluie the cost of pollution control in the 
price of the product or service. 
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9. Determine mechanisms for regional policy formulation, planning, 
coordtnation, conflict resolution, and implementation for fisheries, 
wildlife, and recreational resources. 

10. As fuel resources decrease, pressures on the sport fishery and 
recreational facilities will shift. Information is needed to plan for 
these changes, including the identification of the carrying capacity of 
existing public facilities and the potential effect of greater use on 
Great Lakes water quality. 

--------Problem Area 3: Public Participation 

A major factor in the failure of existing institutional arrangements and 
programs in the Great Lakes basin ecosystem has been the lack of effective 
public participation in the development of pollution prevention and abatement 
strategies. The public, which must make political decisions regarding 
allocation of fiscal resources and management strategies, has a limited 
understanding of the magnitude of the problem, and as a consequence has had very 
limited input into development of alternative strategies. 

Although public participation is now mandated by law, the agencies who must 
develop public participation generally have an incomplete perspective as to how 
to develop effective programs. Some of the perceived reasons as why public 
participation is not a stronger component of pollution regulation are listed 
below: 

--Agency personnel, by nature of their charges, often become defensive and "turf 
conscious." 

--Planners and regulators have limitei experience in the use of public 
participation as a resource to augment peer review, to develop a broader range 
of alternatives, and to provide a corrective mechanism to biases in agency or 
planner perspective. 

--Many government agencies do not completely understand the difference between 
public information and public participation. 

--The public, when not involved in a substantive and meaningful way, tends to 
reject plans and programs irrespective of the fact that these programs are 
designed to aid the public. 

--ColllID.only, public participation in policy ievelopment is too little or too late 
or has little credibility in the public eye. This feeling - stems from the belief 
that the public feels it has been unable to determine the impact of its input on 
agency decisions. 

--The public is confused by a plethora of agencies and multiplicity of programs. 

The information needs associated with this problem are all ranked high. 
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Information Needs 

1. Develop training programs or workshops for researchers, program 
managers, and regulators whicn will help them learn to use the public 
as a resource to assist them in their work. 

2. Analyze the effectiveness and extent of public participation pro-
grams of key agencies in the Great Lakes region in developing 
strategies for examining and addressing Great Lakes pollution problems. 
These key agencies include: EPA, Great Lakes Basin Commission, NOAA, 
Sea Grant, Fish and Wildlife Service, Great Lakes Fisheries Colil!llission, 
Soil Conservation Service, International Joint Commission, the Corps of 
Engineers, Forest Service, Fish and Wildlife Service, National Park 
Service, and Regional and state agencies. 

3. Identify and analyze successful pollution abatement programs in the 
Basin to determine the role of the public in achieving success. 

4. There is a need for government agencies to communicate to the public 
how the information resources providei as a result of public 
participation have been used. 

5. Consi1er alternatives to formal public hearings as a means of 
obtaining input into development of regulations and policy. 

6. ~nitor the results of public participation programs with respect to 
a) public acceptance of pollution prevention and abatement strategies 
as identified at various levels of government, and b) allocation of tax 
dollars to problems and solutions identified by the public. 

Problem Area 4: ~ of Adequate Regional Policy Analysis Process 

There is no apparent policy analysis process operating in the Great Lakes 
region to provide for identification and evaluation of the impact of proposed 
policy changes or ievelopment of new technologies on the basin's land, air, and 
water resources. This causes problems in assessment of costs and benefits to 
the bio-physical and socioeconomic resources of the basin and makes it difficult 
to carry out effective resource management programs which also address pollution 
problems. This lack of policy analysis has resulted in monofunctional planning 
for resource use. It has also limited ~evelopment of effective monitoring and 
surveillance programs. The information need for this problem is ranked high. 

Information Need 
1. Develop a regional policy analysis process model or scenario. 

Problem A.rea 5: ~ of Qualified Personnel 

There are not enough qualified agency personnel at various levels of 
government to carry out effective Great Lakes pollution information, research, 
and monitoring programs. This results in inadequate management, public 
frustration, and waste of public and private dollars. The information needs 
from this problem were all ranked medium. 
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Information Needs 

1. Identify information and technical training needs of personnel 
charged with planning and implementation of pollution programs and 
regulations. 

2. Develop programs for training personnel and monitor the results. 

SUMMARY 

The Great Lakes basin ecosystem is not only a unique freshwater resource, 
but it is a binational resource with certain responsibilities for research ani 
monitoring of water pollution abatement programs being jointly allocated to 
United States and Canadian institutions. Promulgated under the International 
Boundary Waters Treaty of 1909, The Water Quality Agreements of 1972 and 1978 
provide a framework and set specific goals and objectives for water pollution 
research, monitoring, and remedial program development to be undertaken by the 
parties under the direction of the International Joint Commission. The goal: 
rehabilitation, restoration, and protection of Great Lakes water quality. The 
Great Lakes Fisheries Commission has devoted efforts to rehabilitation and 
restoration of the Great Lakes fishery. The necessity to be able to coordinate 
and provide some consistency in water quality researc~, monitoring, and remedial 
or enforcement programs was seen by the Social, Economic, and Institutional 
Panel as being essential to achieving protection of this resource. Because of 
the international location of the resource, institutional coordination at many 
levels of government on both sides of the border is of paramount importance. 

A major concern raised by panel, is that the existing framework of 
institutions operating on both sides of the Great Lakes basin is too complex and 
is impeding resolution of Great Lakes pollution problems. Two international 
commissions, eight states, two provinces, two federal governments, regional 
governments, and hunireds of townships, municipalities, counties, and special 
purpose districts such as port authorities, conservation authorities and park 
districts have various responsibilities for water quality and pollution 
management. 

The panel found that responsibilities or policies often overlapped or were 
in conflict with each other. It identified specific needs with respect to 
research relative to government management, international cooperation and 
coordination, public information and public particip~tion, and the development 
of a regional policy analysis process aiequate to identify the impact of 
proposed policy change or technology on the land, air, and water resources of 
the basin. The panel also identified the need to obtain qualified and trained 
personnel to administer monitoring and pollution control programs. It 
recommended that the need for research in these areas was high because the 
effectiveness of expending tax dollars in pollution control technologies or 
management programs is in jeopardy iue to the identified problems. 
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TRANSPORTATION WATER USES P:\.NEL 

INTRODUCTION 

The transportation panel felt somewhat constrained by the charge to 
consider only transportation-caused pollution. Major economic, technical, and 
institutional problems that will directly affact the future character of 
transportation in the region, and indirectly effect the potential pollution 
contribution, were not 1iscussed. The lack of regional transportation goals and 
credible transportation planning in the Great Lakes basin was evident throughout 
the panel 1iscussions. Issues such as the economics of commercial navigation, 
the optimization of vessel sizing, the significance of export-import trade, 
uncoordinated development activities, and underutilization of all modes of 
transport underscore this lack of planning. Currently there is a limited 
capability to achieve coordination and management of transportation in relation 
to regional needs and goals, as opposed to the functional goals of individual 
and competing modes. Policy analygis mechanisms appear lacking. 

The Transportation Panel began its problem identification using eight 
categories, including vessel navigation, ports and harbors, channel maintenance 
and development, potential system changes, other transportation modes, energy, 
institutions, and other future considerations. 

During further consideration of information needs, the panel chose to 
reduce the number of categories by combining research require~ents under fewer 
headings. The consideration of transportation included not only co1DD1ercial 
navigation and recreational boating, rail, highway and pipeline modes 
(particularly where these modes parallel or cross lakes or tributaries), but 
port and harbor facilities, gewers and interchanges. The transportation 
facilities in the region are significantly greater in proportion than the 131. of 
U.S. land area in the Great Lakes states would suggest. This in turn is 
associated with the concentration of population and industry in the Great Lakes 
basin. 

PROBLEM AREAS AND INFORMATION NEEDS 

Problem Area 1: Vessel Navigation 

The potential effects of vessel passage and operation include oil and 
hazarious substance spills, and pollution from both commercial and recreational 
vessels. Problems such as the invasion of oceanic algae previously unknown in 
the Great Lakes, caused by the release of bilge water, and the problem of oil 
spills were considered. Although many minor oil spills occur, larger ones are 
associated with tank barges. Coast Guard studies indicate that loss of oil from 
barges generally results from hull damage. Lack of power on these barges 
contributes to the hazard. 

There is a serious lack of information regariing behavior of hazardous 
materials when spillei in quantity, as well as information on the behavior, 
fate, and effects of oil products in a cold, freshwate·r environment. Research 
is needed on the relative differences in effects compared to ocean spills. 
Overall oil loading to the Great Lakes may be 10-40 times the loading per unit 
of ocean area. This is not primarily a transportation problem, but rather 
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originates from sources such as steel runoff, waste oil disposal, industrial 
areas, marinas, etc. Quantification of spills from various sources and relativ
risk is needed to determine where effort should be placed. 

Oil and gas drilling in the lakes, while not a transportation problem 
except for piping to the shore, requires some examination, since experience 
gained in salt water operations may not be applicable to fresh water. A greate
hazard than oil spills may be the release of brines from drilling, depending on 
the geochemical makeup of the drilling area. Salt concentration in the Great 
Lakes is increasing and will pose a hazard unless controlled. The sources are 
primarily industrial and domestic treatment systems and transportation-related 
highway salting. The information needs associated with this problem are ranked 
high. 

Information Needs 
1. There is a need to quantify input of contaminants to lakes from 

sources related to transportation, such as oil spills, toxic chemical 
releases, increased coal shipment, etc. (Includes navigation, terminal
activities, and ancillary land transportation~) 

2. Tllere is a need to determine the fate and effects of contaminants 
which enter the Great Lakes from transportation activities. 

Problem Area 2: Ports and Harbors 

The dredging of ports and harbors is required to maintain adequate draft 
for Great Lakes commercial shipping and recreational ships as well. Dredging 
and the disposal of 1redged material constitute one of the largest volUtne waste 
generation and disposal problems in the basin. The need for dredging is 
primarily caused by upland erosion, producing sediments that are carried by 
tributaries to deposition in harbor areas. 

When pollutants are added to natural sediments by industrial or municipal 
discharges, they create not only environmental problems, but barriers to 
dredging and disposal. Dredging to remove those sediments will resuspend the 
sediments and may redistribute the associated pollutants. A critical issue is 
the problem of safely dealing with sedimemts containing toxic materials, 
nutrients, and other contaminants. There are major problems with disposal, not 
only because of the contaminants but also because of conflicts in jurisqiction, 
standards, and regulatory requirements among federal and state governments. 
Some harbors may have to shut down operations unless this problem is resolved. 
Dredging of contaminated sediments and their deposition in the take environment 
will cause a variety of problems including increase of turbidity, release of 
contaminants, blanketting of nearby areas with sediment, and change of 
biological habitats and sediment characteristics. 

A potential new source of dredge materials will be the development 
activities proposed incident to the expansion of the regional harbor concept. 
The information needs for this problem are ranked high to medium. 
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Information Needs 

1. There is a need for information regariing the uptake and release of 
sedimental nutrients as a result of resuspension and bioturbation. 

2. There is a need to determine the effect of upstream land management on 
harbor dredging (source reduction). 

Problem Area 3: Channels 

The potential for water level changes that might result from ongoing 
studies such as the Lake Erie Levels Regulation Study, the Lake Ontario 
Shoreline Protection Study, and the Connecting Channels and Harbors Study were 
discussed. If water levels were reduced, the consequences for shoreline uses, 
for riparian property both upstream and downstream in the system, and for such 
functions as habitats and wetlands would be significant. Lower water levels may 
create additional nee::l. for channel dredging to maintain navigation depths, with 
resulting dredge and dredge spoil disposal problems. 

The problem of ·shoreline disturbance created by vessel movement in confined 
channels and in ice environments was discussed. Both commercial navigation and 
recreational boating were included. The localized physical effects of shock 
waves under ice, produced by passing vessels, is a major reason for opposition 
to season extension. The relative importance of this factor is unknown. The 
information need for this problem area is ranked medium. 

Information Need 
1. There is a need to determine the relative significance of shoreline 

disturbances, particularly in connecting channels, caused by both 
commercial and recreational vessels movements. 

Problem~ i= Other Transportation Elements 

While pollution from lake shipping was characterized as limited, the 
identification of dispersed transportation activities that affect lake pollution 
is needed. Spills and other losses from other transportation modes exist, but 
the quantities are unknown. Rail, highway, and pipeline modes serving port 
areas and paralleling or crossing waterways, as well as submerged pipelines and 
utility structures in harbor waters, are potential sources for spills. Runoff 
from terminal areas and storage piles forms a more diffuse problem. There is a 
need for quantification of these sources and a comparative assessment of risk. 
The information needs for this problem area were ranked medium. 

Information Needs 
1. There is a need for quantification of additional transportation modes 

(rail, highway, pipelines) to pollution an::l. spills in the Gre9.t Lakes. 
There is a need to analyse the nature of contributions and comparative 
assessment of risk of t~ese spills. 

2. There is a need to quantify the relative risk from transportation 
sources of pollution compared to non-transportation sources. 
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Problem Area 5: Energy 

One of the major increases in lake shipping may come from increased 
transportion of western coal. Pollution problems are seen in the increased 
potential for airborne particulates, leaching from coal storage areas, and 
escape of fine coal particles during loading/unloading operations. The question 
of water requirements for new synthetic fuels resulting from coal gasification 
and liquification was examined. The water consumption for this purpose in the 
basin was not seen as significant because of the expectation that the processes 
would take place closer to the source of coal. Energy shortages in the basin 
were seen as more likely to affect life style factors leading to, for instance, 
the increased use of local recreation facilities. A need for characterization 
of these changes and their relationship to water quality was seen. No new 
information needs were identified beyond those already assigned to other problem 
areas in this panel. 

--------Problem Area 6: Institutions 

A major institutional problem was seen in the failure to achieve a national 
approach to the problems engendered by dredging and dredge spoil disposal. 
There is a need to resolve both technical and jurisdictional conflicts which now 
may prevent any action at all. For instance, Indiana has a ban on dredging 
because it has no disposal sites for polluted dredge spoil. Lake disposal is 
not allowed. Harbors may close if a resolution is not obtained. A socio
economic analysis of the conflicting factors is required, together with analyses 
of federal and state policy on movement of solid materials for harbor and 
channel maintenance and development. 

Present institutional arrangements in the Great Lakes are fragmented and 
tend to deal with uses and pollution problems in a somewhat mono-functional way. 
Since this ignores the system interrelationships, the problem is to seek a 
strategy that will encourage Great Lakes institutions to integrate their problem 
solving with a total ecosystem concept. The information need for this problem 
area is ranked high. 

Information Need 
1. There is a need for analysis of a policy on the movement of solid 

materials in relation to harbor and channel maintenance and 
development. There is a need to investigate state-federal 
jurisdictional inconsistencies. 

SUMMARY 

While the transportation industry is highly concentrated in the Great Lakes 
basin, the effects of that concentration are not adequately characterized. 
Commercial navigation, recreational boating, rail, highway, and pipeline modes, 
ports, harbors, and ancillary facilities all contribute pollutants in one form 
or another. Oil and gas drilling, coal transportation, and other development 
incident to the energy situation constitute a threat whose dimensions are 
unknown. 

There is an urgent need for identification and quantification of 
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contaminants to the lakes from transportation-related sources such as oil 
spi11s, chemical releases, dredging, and the non-point contribut·ions from land
based facilities. Of particular importance is infor,nation on the behavior, 
fate, and environmental effects of pollutants such as oil products in cold, 
fresh-water environments. Lake navigation depends on established channel and 
harbor depths which require dredging to maintain. The dredging and disposal of 
dredge spoil, particularly those contaminated by pollutants, requires close 
examination. The behavior and impacts of sedimental pollutants and ways to 
reduce the upland erosion that creates the necessity for dredging need 
examination. 

Related to the problems of :iredging are the technical and jurisdictional 
conflicts that have created an impasse in certain areas of the basin. 
Socio-economic analysis of the conflicting factors and a policy resolution are 
urgently required, not only for this problem but for other pollution problems 
exacerbated by the fragmented institutional arrange~ents and the lack of a 
system-oriented strategy for the Great Lakes basin. 
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APPl!!NDIX C 

CONFERENCE ATTENDEES 
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