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EXECUTIVE SUMMARY

INTRODUCTIOK

The conversion over many decades of land from its natural covering of
mostly forest to more intensified uses such as urban developments and
extensive areas of row crops in farming has been a major causative agent in
the degradation of water and other components of the Great Lakes Basin
Ecosystem. In many cases, pollution from man's activities on land continues
to worsen as the years pass, as a result of increasing population and
technological change. The Governments of the United States and Canada
requested in April 1972 that the International Joint Commission study and make
recommendations on the extent and causes of land use pollution and possible
remedies.

This Report 1is written 1in response to that request. It focuses on
pollution from land-use (nonpoint) sources. Nonpoint sources are different
from sources such as industrial and municipal sewage treatment plants (point
sources), in that the former 1is caused by a larger number of diffuse sources
causing individually insignificant, but cumulatively significant, quantities
of pollution.

To assist the Commission in this study, a binational group of scientists
and other specialists, the Pollution from Land Use Activities Reference Group
(PLUARG), was formed. The hasic questions asked by the Governments were: are
the boundary waters of the Great Lakes System being polluted by land drainage
from land use activities? If such pollution is occurring, by what causes, to
what extent, and where s the pollution.taking place? What remedial measures
would be most practicable to deal with such pollution, and what would be their
probable cost? The Reference Group was also asked to assess the adequacy of
existing programs and control measures for addressing nonpoint poliution.

The desire for widespread citizen input to the PLUARG program led the
Reference Group to initiate a new approach in public participation. Nine
public consultation panels in the U.S. and eight in Ontario were established
to discuss the environmental, social and economic aspects of the study, and to
present their resulting views and recommendations thereof. As well, the
panels. had the opportunity to review the PLUARG report -and provide comments
prior to its being completed. Additional public input was available directly
to the Commission through public hearings held both before and after the study.

The informetion received through this process and subsequent reports forms
the basis for the Commission's consideration and conclusions.

POLLUTION FROM LAND USE ACTIVIT

—t

ES

The Commission agrees in general with the study finding that the Great
Lakes are being polluted from land drainage sources. Such pollution occurs
most seriously from land areas of intensive agricultural and urban use. The
most significant pollutants from these sources are phosphorus, sediment, a
number of industrial organic compounds and pesticides and some h2avy metals.
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Phosphorus is of significance to the Great Lakes Ecosystem because it is
the principal controlling factor in eutrophication (nutrient enrichment),
which can cause severe water quality degradation. While phosphorus comes from
natural sources, phosphorus loadings have been increased by man's activities
(e.g., agricultural and urban land use) to levels which are of environmental
concern. Land use activities contribute from a third to a half of the toteal
phosphorus loads to the various lakes.. The highest loadings are associated
with the most intensely-polluted lakes, Erie and Ontario. The movement of
phosphorus downstream from one lake to another, and deposition of phosphorus
from the atmosphere are significant sources in some lakes.

‘Cropland was the major source of nonpoint loads, especially in areas
characterized by high density row crops and fine-grained (clay) soils,
particularly northeastern Ohio, southwestern Ontario and southern Wisconsin,
and where insufficient attention is paid to soil conservation and drainage
practices. Nutrient runoff from feedlots and other livestock operations can
contribute significantly to total phosphorus Toads, especially in
central-southern Ontario and southern Wisconsin. Other agricultural sources
of phosphorus pollution, particularly affecting Jlocal -areas, stem from
improper or excessive fertilizer aoplication, including the spreading of
manure in winter. A large proportion of the nonpoint phosphorus loads,
especially to lakes Ontario and Erie, comes from urban areas, due to their
Jarge - impervious surfaces, rapid runoff characteristics and large quantities
of loose phosphorus-laden soil particles in such areas. The highest
phosphorus contributions per unit of surface area are from lands undergoing
construction. Except for Lake Superior, private, non-sewered waste disposal
systems (e.g., septic tanks), forestry operations over large areas and
atmospheric inputs all contribute notable, but overall, not Targe components

. of the total phosphorus loads to the various lakes. Other land uses have
f minimal impacts. '

The Commission has reviewed questions concerning present total phosphorus
loads and the proposed target loading levels in the 1978 Great Lakes Water
Quality Agreement in order to assist the governments in determining the
quantities by which phosphorus loadings should be reduced in order to achieve
desired water quality or other conditions in the lakes as well as the
appropriate strategies for meeting these goals. Partly on the basis of an
interim report from its Task Force on Phosphorus Management Strategies, the
Commission has concluded tentatively that the phosphorus loads contained in
Table 5 with this Report, represents the best estimate available at the present
time and . should be wused as a. basis for developing phosphorus control
strategies. With respect to target 1loads, the Commission has concluded
(pending a further report from its Task Force) that those outlined in the 1978
Great Lakes Water Quality Agreement are generally valid goals for phosphorus
reduction programs, although the adequacy of the target loads for Lake Erie
and Saginaw Bay for reaching the objectives expressed in the Agreement is
questioned. A number of scientific questions relevant to final policy
decisions remain to be resolved, including the relative biological
availability of phosphorus from verious land use sources, and the variability
of Joads and effects on the lakes, both over time and between the nearshore
and open water areas.

Pollution by toxic and hazardous substances from land drainage is an

equal, if not greater, concern in the Great Lakes Basin Ecosystem.
: Approximately 2800 chemicals, including 2200 organic compounds, are being
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produced or used in the Great Lakes Basin. About 400 organic compounds have
been identified in the Great Llakes ecosystem including many of the compounds
in the above inventory. Residual levels of persistent pesticide compounds,
specifically DDT, aldrin-dieldrin and chlordane, continue to appear in Great
Lakes biota, although their use in the Basin has been banned or severely
restricted in recent years. :

Unacceptable levels of industrial organic compounds, heavy metals and
other trace elements are also present in the water of the Great Lakes. Lakes
Ontario and Erie sediments, particularly those adjacent to large urban areas,
are highly contaminated with PCBs, which represent an environmental hazard
because they are exceptionally stable and bioaccumulate readily through the
food chain in fish, birds and human beings. While they have been used in the
basin for over 40 years, steps to ban their use were taken only recently.
Hexachlorobenzine and Mirex are two additional hazardous organic compounds
that pose environmental and health problems.

While a number of heavy metals and trace elements were identified as
present or potential pollutants of the Great Lakes System, mercury and lead
were identified as being of greatest concern. Various point source discharges
of mercury have contaminated the sediments and fish of Lake St. Clair.
Subsequent control of these sources has resulted in encouraging declines of
mercury to the extent that re-opening of the Lake St. Clair commercial fishery
is being considered. Substantial inputs of lead from nonpoint sources such as
automobile exhausts have produced measurable lead concentrations in lake
sediments. While concentrations of lead in Great Lakes fish are below the
currently acdeptable guidelines, further studies of dits potential for
methylation to a more toxic organic form may lead to revised guidelines.

The input of sediments to the Great Lakes, is most often associated with
siltation and its effects, such as drinking water limitations, aesthetics,
siltation effects of fish spawning grounds and interferences with navigation.
It hes more recently been identified with other ecological concerns.
Sediments function as both poliutant carriers and as pollutant traps. Because
as many as 11 million metric tons of sediments from agricultural, urban and
forested lands reach the lakes each year, they play a significant role in
transporting phosphorus, metals and other pollutants to the lakes; on the
other hand, they can also bind toxic and other pollutants to the sediment
particles thereby removing the pollutants from the water itself. The nature
of .the sediment-associated pollutants and the conditions in the water are
important factors in this regard.

In addition to the wide array of toxic and hazardous materials that reach
the Tlakes from land drainage sources, many pollutants are transported to the
lakes via the atmosphere. Recent investigations, including those carried out
by PLUARG, indicate that substantial amounts of phosphorus PCBs and other
pollutants are carried to the lakes in this menner. While acid rain so far
has had 1little direct effect on the Great Lakes because of their high
buffering capacity (which counteracts the acidity), effects on vegetation and
small lekes in the Basin with low buffering capacities have been significant
especially in upstate New York and the Canadian Shield area of Ontaric. To
the extent that these inland laka2s drain into the Great Lakes, continued hic
acidity: "in rein may ultimately have measurable effects on at least some
components of the Great Lakes Ecosystem.
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The disposal of hazardous liquid and solid wastes, aenerated by the
intense industrial activity in the Great Lakes Basin, is another matter of
urgent and immediate concern. With the recent appreciation of the magnitude
of the environmental and health problems associated with the disposal of these
wastes, it is being realized that adequate treatment and disposal regulations
and facilities do not now exist, nor has adequate concern been directed at
methods to reduce the generation of pollutants and to dispose of such wastes.
The Commission is also aware that many old inactive but potentially dangerous
waste disposal sites exist throughout the Basin, and sees the problem cf
hazardous waste management as requiring immediate attention.

COMPREHENSIVE MANAGEMENT STRATEGY

The Commission believes that remedial measures required to deal with these
and other pollution problems should be identified and implemented within a
comprehensive management strategy. A framework is reguired for ensuring
comprehensive, consistent and equitable action across the Great Lakes Basin.
There are various components to the recommended framework, which 1is an
expansion of the concept recommended by PLUARG. As a starting point, there is
value in adopting a basin-wide, Jlong-term perspective which includes taking
account of the 1impacts of all of man's activities on the natural and
socio-economic systems. This concept has become known as the "“Ecosystem
Approach." With nonpoint pollution, perhaps more than other types, seemingly
simple management decisions with respect to the many diffuse sources may have
complex ramifications that, if not taken into account, could have unintended
consequences or even result in the failure of the program concerned. It -is
within this -perspective that the Commission outlines a tiered system of
developing management strategies, plans and specific remedies at all levels of
Jurisdiction. Such a framework, however, should not delay development and
implementation of immediately needed remedial measures.

At the international level, using Article VI of the Great Lakes Water
Quality Agreement as a basis, there 1is a need for a clear understanding
concerning the goals and. general nature of programs required to deal with
nonpoint pollution. Within this mechanism, each country should ensure the
development and/or strengthening of interjurisdictional coordinating
mechanisms to ensure comprehensive, effective action by relevant
Jjurisdictions. The third 1level .of coordination required is between the
various agencies of the jurisdictions. The myriad of policies and programs
both within and beyond the environmental policy area, but affecting the
actions of corporations and individuals contributing to nonpoint pollution,
have generally not been well coordinated or necessarily consistent. Resulting
gaps and conflicts in policies and programs, as well as funding and manpower
constraints, can be minimized by developing a more cooperative approach to
government. This goal would be fostered by a strong mechanism for
inter-agency coordination, and by reaching clear understandings on agency
roles and responsibilities. The institutional basis for such coordination
exists in all Jjurisdictions, but needs to be strengthened and formalized.
Established institutions might well be used for this process and for the
implementation of proagrams. While then more effective use may be desirable,

this should not, however, 1inhibit the establishment of new mechanisms if
necessary. _

Within such an institutional environment, but not necessarily waiting for
it to come about before any action is taken, the jurisdictions can set about
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developing management plens with perticuler reference to nonpoint pollution.
Priorities should be established for major remedial measures, with highest
priority to areas in the drainage basins of the lakes and lake segments having
the worst water quality (Lakes Erie, Ontario, Saginaw Bay and southern Lake
Huron) and within those to the potential contributing areas identified in this
Report, especially the hydrologically active areas therein.

On the other hand, certain environmentally sound or "best management"
practices should be encouraged, or in some cases required, throughout the
Basin. These are generally Jow-cost measures, such as certain soil
conservation practices that could well result in a direct economic advantage,

'at least in the long term. This would, if widely adopted, assist in

controlling nonpoint pollution, while not bringing an undue or inequitable
burden on any group of land-owners or other individuals.

- While the Commission generally endorses the pollutor-pays principle, it
believes that there is a basis for exception with respect to smell farming
operations which are often marginally viable as well as Jlocal municipalities,
which form an important part of our two nations' social and economic fabrics.

With major, site-specific measures, the cost-effectiveness of all
alternative remedies should be assessed in order to select the best approach
both within and between sites. The Commission notes the paucity of data and
even meaningful measurement criteria with respect to the socio-economic
benefits and costs of controlling - or failing to control - pollution in the
Great Lakes, particularly from the perspective of nonpoint source pollution.
There 1is a recommendation, therefore, that governments initiate a program to
assess the social and economic implications of pollution control concurrently
with the development of management strategies.

In the review of specific legislative and administrative changes that
might be required to implement remedial programs, the Jjurisdictions should
consider three additional elements:

0 The wvalue of wusing and improving on voluntary programs where
practical, rather than relying solely on regulations, should be
recognized. In order for this to be successful, however, a greater
effort will be essential to develop an-informed public through both
general education and technicel assistance. The Commission provides
a2 broad outline of the needs in this area. In some cases, however,
regulation will still be required. Three. specific instances .
identified in this Report are the prohibitjon of winter spreading of
manure on frozen ground, the regulation of sediment runoff from new
urban development, and the regulation of industrial waste management.

0 Adequate legislation and mechanisms for implementing pollution
control measures cannot be effective if sufficient funding and
manpower 1s not provided. The failure to appropriate sufficient (or
any) funds and/or necessary manpower have been commonly experienced
problems in environmental programs throughout  the  Basin's
Jurisdictions. :

o . While basic control and coordination should be maintained and
strengthened at the senior levels of government, there is

considerable merit in delegating & large degree of implementation
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responsibility and managment-planning to the local Tlevel. The
provision of gquidance and technical/financial assistance will,
however, be required. Appropriate mechanisms for such partnership
appear to exist in the Conservation Authorities in (anade, and the
Section 208 planning agencies, as well as Soil and Water Conservation
Districts, in the United States.

Finally, with respect to the Management Framework, there will be a need
for further water quality monitoring, and review of the overall strategy,
jurisdictional management plans and the effectiveness of remedial progams.

SPECIFIC RECOMMENDED REMEDIAL PROGRAMS

The Commission reviewed the applicability of various specific remedial
measures. These should be considered within the context of the proposed
management strategy. Their implementation, however, should not necessarily
await the full development of this strategy.

For phosphorus control, PLUARG reviewed various scenarios and found that,
of the measures reviewed that could accomplish target loads, the
implementation of a 0.5 mg/L effluent limitation on major municipal treatment
plants was the most cost-effective option of those considered. With this
effluent 1limitation, nonpoint poliution programs of varying intensity would
also be required to meet target loads on Lakes Erie, Ontario, Saginaw Bay and
southern Lake Huron. The incremental cost of further reductions in
conventional treatment plant effluents to 0.3 mg/L is high, being comparable
to some of the most expensive agricultural phosphorus reduction programs. The
Commission believes that the <cost-effectiveness estimates for nonpoint
measures establish a firm basis for developing remedial strategies for
pollution from land use activities. It does not consider it possible at the
present time, however, to make a recommendation on controlling municipal
treatment plant effluents to a level of 0.5 mg/L. A further review of its
feasibility throughout the Basin and of alternative measures is required. The
Commission's Task Force ‘on Phosphorus Management Strategies is expected to

-address this issue in 1its Final Report, and provide the basis for further:

Commission recommendations.

A number of agricultural measures deserve the attention of Governments in
developing management plans for both broad and site-specific measures. These
measures include the encouragement of sound soil conservation practices, which
will usually be of minimal cost and may even yield benefits to -individual
farmers, but which will require a clear demonstration of need and technical
assistance. More intensive and expensive soil conservation measures are
required in certain hydrologically active areas with fine-grained soils,
possibly also requiring financial incentives. Fertilizer application should
be the subject of an effective training and information program to back up the

~technical services now availeble. The registration process of fertilizers for

manufacture and marketing should teke environmental criteria into account.

Winter spreading of manure on frozen ground should be prohibited,

environmentally-sound storage measures encouraged, and provision made for

financial aid to affected farmers. The application of sewage sludge and.
effluents on land requires increased attention.

Livestock operations may require regulatory action (large operations are

elready covered under NPDES in the United States) if measures cannot be
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developed to encourage the implementation of strict voluntary guidelines.
Existing procrams of this nature should be reviewed to ensure their adequacy
with respect to water poliution.

In the urban areas, greater attention should be paid to the water quality
aspects of erosion and stormwater runoff control. Systems for their control,
using natural drainage characteristics where possible, should be required in
211 development design. As these concepts have not been widely recognized,
there will be need for further education, technical assistance and financial
incentives to local level planners and decision-makers. Sediment control from
new urban areas under construction, on the other hand, should be required by
regulation, with the costs incorporated into overall development costs.
Governments should also ensure that further urban expansion does not add to
the problem of combined sewer overflows.

In older, developed urban areas, the only practicable measures for
immediate implementation may be reduction at the source of pollutants that can
be carried to the lakes by runoff during storms. These measures include
street cleaning, public education to reduce spills and intentional disposal of
toxic and oil-based substances, and even the control of air pollution.
Incentives for encouraging the use of non-leaded gasoline should be considered.

Hazardous waste disposal, particularly concerns relating -to the
identification, transport and disposal of hazardous industrial wastes, has
become & major and growing area of concern. Emerging programs of the various
jurisdictions are described in this Report, with a view to giving guidance ‘on
some shortcomings and strengths of the varjous programs to date. The
Commission recommends that Governments conduct a complete inventory of waste
disposal sites in the Basin, a determination of their capability, and the
adequacy of their regulation; that every effort be made to reduce generation
of such wastes, to identify and secure zbandoned sites and to establish safe
disposal sites that can be acceptable to the public; and that governments
establish a compatible manifest system between all jurisdictions within and
beyond the Great Lakes Basin.

Various measures for tightening the prevention of pollution from sources
having meainly Jlocal impact are suggested. These measures include proper
design, location and maintenance of private waste disposal systems.
Government control over forestry practices and mineral extraction operations
is .generally adequate, but may be inhibited by funding and manpower shortages.

Three special considerations relevant to the Reference, but not strictly
part of 1it, are noted by the Commission. As much of the pollution of the
Great Lakes results from a waste of resources, a greater and continuing
attention should be directed to developing a conservation ethic among
incividuals, municipalities and industry, and specifically on such measures as
recycling, resource recovery, and conservation 1in the content and use of
products. Secondly, there 1is environmental and social value in preserving
prime agricultural lands, since more marginal lands when farmed tend to create
increased pollution runoff. Thirdly, land-use planning and regulation should
recognize the values of wetland areas, both as buffers between developed lands
and the lakes, and as important biological habitats in their own right.

Finally, the Commission has noted a number of subject areas requiring
turther research. The pursuit of such further work should not prevent or
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divert attention from the early implementation of control action. Rather, the
Commission suggests the concurrent initiation of additional studies to refine
the management strategies being implemented.
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I. INTRODUCTION

This Report is the Commission's response to the third of three related
References received from the Governments over the past fifteen years, each
asking the Commission to examine and report on a specific aspect of pollution
of the Great Lakes Basin.

In October 1964, the Governments of Canada and the United States directed
the Commission's attention to certain concerns related to the Lower Great
Lakes and requested the IJC to enguire into the extent of pollution in Lakes
Erie, Ontario and the International Section of the St. Lawrence River. Should
such pollution be causing or likely to cause injury on the other side of the
boundary, the Commission was to determine its causes and localities and also
the most practicable remedial measures. _In 1970, after a six year study, the
Commission, in its Report on "Pollution of Lake Erie, Lake Ontario and the
International Section of the St. Lawrence River", stated that the advanced
state of eutrophication in the lower Lakes demanded urgent remedial actions by
the two Governments. It recommended that the countries enter into an
agreement on programs and measures to implement water quality objectives, and
that the 1964 Reference be extended to an investigation of pollution in the
Upper Great Lakes.

Two years later on April 15, 1972, as recommended in the Commission's
Report, the Canada-United States Great Lakes Water Quality Agreement was
signed. _Concurrently with the signing of the Agreement, the Governments gave
two additional Great Lakes References to the Commission for study and
recommendations.

In one Reference, the Commission was requested to conduct a study of water
quality in Lake Huron and Lake Superior to determine whether the 1lakes were
being polluted, the transboundary and downstream effects of this pollution and
the localities of such pollution and to recommend remedial measures where
necessary, or preventative measures where the waters are of high quality. The
Commission reported in May 1979 that the overall water quality of the Upper
Lakes is excellent, but that there are many sources of 1localized pollution
which should be reduced or eliminated if the existing high water quality is to
be maintained. The Commission recommended a policy of non-degradation in
these lakes where applicable as the Tong term goal for the preservation of
their unique values, in conjunction with an offset policy to permit growth in
the basins without adverse effect on water quality. This offset policy,
applicable only to substances which are biodegradable, non-toxic and
non-cumulative, and based on the application. of more effective waste treatment
and control technology or alternative production processes, would permit
future discharges of such substances only to the extent that the receiving
waters can accommodate such discharges without altering existing water
qpa]ity. By contrast, noting the impending threat posed by toxic and
hazardous chemicals (e.g. PCBs, DDT, mercury), the Commission concluded that
no discharge of these substances to the environment should be allowed and,
hence, recommended strict control over the production and handling of these
types of non-degradable, bioaccumulating chemicals. The Cecmmission also
recomnended .that there should be no production or use of materials whose
escape into the environment is inevitable bacause of their nature or use.
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The second of the two 1972 Great Lakes References directed the Commission
to investigate the question of the pollution of the Great Lakes from various
land use activities. The Commission’s answers to the following Reference
questions, the full text of which appears in Appendix 1, form the basis of
this report.

(1) Are the boundary waters of the Great Lakes System being polluted by
land drainage (including ground and surface runoff and sediments)
from agriculture, forestry, urban and industrial Jand development,
recreational and park land development, utility and transportation
systems and natural sources?

(2) 1f the answer to the foregoing question is in the affirmative, to
what extent, by what causes, and in what localities is the pollution
taking place?:

(3) If the Commission should find that pollution of the character just
referred to is taking place, what remedial measures would, in its

judgment, be most practicable and what would be the probable cost
thereof?

The Commission was requested to consider the adequacy of existing.programs
and control measures relating to nonpoint sources and pollutants and the need
for improvements thereto relating to each of the sources potential, and to
jdentify deficiencies in technology and recommended corrective action where
necessary.

The earlier 1964 Reference on the pollution of the Lower Great Lakes, and
the 1972 Reference on the pollution of the Upper Great Lakes (Huron and
Superior) concentrated on the water quality of the lakes, and on solutions
which tended to address point sources of pollution. Nonpoint sources were
recognized but not analyzed in detail. The Reference on poliution of the
Great Lakes from land use shifted the focus to a study of these nonpoint
.sources, and thereby to the direct impact on Great Lakes water quality of many
dispersed actions, through various rural or urban land use activities, rather
than the more institutionalized and jdentifiable point sources of pollution.
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I1. THE STUDY PROCESS

The International Reference Group on Pollution of the Great Lakes from
Land Use Activities was established in November 1972 to assist the Commission
in responding to the Reference. The group, consisting of nine Canadien and
nine United States members, was instructed to carry out the necessary studies
according to the terms of the April 15, 1972 Reference. :

After establishing the Pollution from Land Use Activities Reference Group
(PLUARG), the Commission held a series of pre-study public hearings in
December 1972 and January 1973. The main purpose of the hearings was to
acquaint interested persons and organizations in the Great Lakes Basin with
the study plans and to receive suggestions and water quality information which
might be of assistance to PLUARG in the conduct of its investigations.

Most of the testimony received by the Commission highlighted local
pollution problems of which the Commission and members of PLUARG were already
aware., Nevertheless the hearings were beneficial in corroborating problem
areas and indicating to some extent the poliution prob]ems triat were then of
the greatest concern to people living in various parts of the Basin -- urban
growth, erosion/ sedimentation, and agricultural runoff.

Detailed plans for binational study were developed in early 1973 and

updated in 1976. The following major tasks or activities were conducted
during the course of the study:

(A) Task A - An assessment of the current state of the art, including an
assessment of problems, management programs and effects of present
land use activities, from the best information available, on water
quality in the Great Lakes, the Jlegislative and institutional
framework, existing and alternative remedial measures, and the
probable costs of remedial measures &applied to problem areas
affecting Great Lakes water quality.

(B) Task B - An inventory of major and specialized land uses and land use
practices in the Great Lakes Basin, with emphasis on certain trends
to 1980 and to 2020 where appropriate.

(C) Task C - Intensive studies of a small number of representative
watersheds, selected and conducted to permit some extrapolation of

the data to the entire Great Lakes Basin in order to evaluate the
extent, causes and localities of pollution from land drainage.

(D) Task D - An assessment of the degree of impairment to Great Lakes
water quality resulting from ]and-derived source of pollution.

The need for widespread citizen input to the program to aid in 1d°nL1fy1ng
public-concerns and practicable management strategies led PLUARG to initiate a
new appreoach in public participation. Nine public consultation panels in the
United States and eight in Ontario were established in the autumn of 1977 to
provide for  this purpose. Individual panelists were selected to be as



representative as possible of the public in the Great Lakes Basin. Each
panel, after discussing the environmental, social and economic aspects of the
study, submitted a report to PLUARG containing its views and recommendations.

In addition, each panel was given the opportunity to provide input into the
drafting of the PLUARG final report. The panel reports included broad
recommendations for Great Lakes clean-up plans. In general, they recommended
that uniform water quality standards, based on recommended IJC objectives, be
established and implemented for the Great Lakes. The panels called for broad
based environmental educational programs, clarification of public review
process, including public funding and class actions in .courts of law;
streamlining and enforcement of existing legislation; public access to
government and private research; a stress on prevention of pollution rather
than treatment; and the installation of the conserver society ethic. These
recommendations were taken into account in the final PLUARG Report and in the
writing of this Report.
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II1. PUBLIC HEARING ISSUES

The International Reference Group on Pollution from Land Use Activities
(PLUARG) completed its assessment of the extent and source of pollution of the
Great Lakes from land use activities and submitted its final report to the
Commission in July 1978. Public hearings were held in November and December

of 1978 at various Jlocations wthin the Great Lakes Basin to obtain public

reaction to the PLUARG Report. Shortly before the hearings, information

meetings were arranged to familiarize citizens with the results of PLUARG's
work.

Hearings were held in Buffalo, New York; Cleveland, Ohio; Chicago,
I1linois; Sheboygan, Wisconsin; Duluth, Minnesota; Thunder Bay, Ontario;
Toronto, Ontario; Kingston, Ontario; Chatham, Ontario; Llansing, Michigan; and
Sault Ste. Marie, Ontario; in November and December of 1978.

A variety of issues were addressed and considerable attention was focused
on the following areas: fiscal arrangements; voluntary versus regulatory
measures; control strategies; institutional and legislative questions;
phosphorus; toxics. A summary of comments directed to these general topics
follows. These represent an overview of public concerns expressed at the
hearings, some of which contradicted PLUARG findings.

(1) Fiscal Arrangements

It was obvious that there was a strong public desire to see the
implementation of programs to clean up pollution. Indeed, few people
questioned the need for nonpoint source pollution control efforts. Many
people, however, were also seriously concerned about how such programs would
be managed and funded. Because PLUARG's recommendations were seen as having
major cost implications, many people, particularly those from the farming
community, said they were unable to afford the high investment required for
remedial measures. Substantial compensation, in the form of subsidies, was

seen as being necessary to encourage farmers to participate in programs
involving considerable costs.

Some municipal officials representing their jurisdictions stated that the
implementation of remedial measures would be a major financial burden and
could jeopardize other urban programs. In view of scarce financial resources
at the local Jlevel management plans for new environmental programs must
carefully weigh the associated costs and the availability of funds before such
programs are implemented. These witnesses recognized, however, that certain

programs are required in areas where pollution impacts are severe and may soon
be irreversible.

t was generally recognized that success in pollution control will require
a2 commitment from all levels of government and may require the alteration of
existing program priorities. In order to ensure effective implementation and
adequate funding, overall coordination and monitoring of all programs should
be Jeft in the hands of senior governments. At the same time, local
governments should be given adequate finances to implement remedial measures
in their respective jurisdictions. ‘



(2) Voluntary versus Requlatory Measures

A preference for voluntary implementation of remedial measures rather than
more regulation, was frequently expressed. Regulations should be used only
where cooperative participation is not forthcoming or effective (e.g. certain
aspects of toxics control). Many farmers, it was noted, are already

implementing conservation practices and should be given the opportunity to
voluntarily implement other programs.

The contrary view was also frequently expressed, that is, a reliance on
voluntary controls would be ineffective, and that specific control measures

and their enforcement were necessary to ensure the resolution of nonpoint
water pollution problems.

(3) Control Strategies

Two basic options suggested were that:

(a) a selective approach be used to‘identify and concentrate on only the
most critical problems; or

(b) all areas be treated uniformly.

In considering the above options, it was noted by some, that the immediate
jmplementation of new and costly nonpoint programs would be unwise without
knowing the results of meeting point source targets. Therefore, -an
incremental or selective approach would be better. Experimental remedial

programs should be tested selectively before embarking on extensive unproven
programs. -

A counter argument of other individuals, proposed equal treatment for all
on the basis thaf requiring remedial action on the part of one individual but
not another was unfair. The "equal treatment for all" approach,- by avoiding
incentives at a later date for those who choose not to participate initially

on a voluntary basis would thus not penalize those who lead in pollution
control.

_ It was ofien suggested that the elements of any successful strategy should
include the identification of all mejor contributing areas of nonpoint

pollutants, long term planning and management, research and public education.

(4) Institutional and Legislative Questions

While there was general agreement that some lead agency or agencies should
be given the mandate to develop & coordinated approach involving all
jurisdictional 1levels, there was disagreement over the assignment of this
function. Some said that the federal governments- must take the lead by
setting minimum standards, and also by assuming jurisdiction if the various
states on the United States side, and Ontario on the Canadian side fail to
act. Although Ontario is only in the early stages of developing plans to cope
with nonpoint sources of pollution, it has the necessary legislative authority
within which administrative regqulatory action can be taken.

O;casiona]ly witnesses called for the IJC to provide overall long term
coordination, and to assign duties to existing agencies rather than creating
new ones. In opposition to this view was the suggestion that an independent
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body be given the task of assuming the responsibility to monitor and
coordinate the PLUARG implementation program.

A number of statements by members of the public indicated that there is a
Jack of confidence in existing institutions and legislation. Because existing
pollution control laws are often not implemented, it was stated that there is
a need to evaluate all existing legislation and programs. Better planning
mechanisms and information are needed to improve the competence of agencies at
the local, state and provincial levels. On the other hand, some programs,
cuch as the United States Section 208 program, were noted as having a firm
planning approach but were 1inadequate at the implementation stage. The
inability of governments to deal with the large backlog of issues, often seen
as a relaxation of enforcement efforts, not only inhibits pollution control
but also undermines the morale of citizens seeking stricter enforcement.

"Other concerns expressed were that stronger and more specific
recommendations than those submitted by PLUARG are needed for legislative and
management changes. To be successful, these wil]l need the backing of adequate
funding and personnel.

(5) Phosphorus

On several occasions people questijoned PLUARG's estimate of phosphorus
inputs to the Great Lakes from nonpoint sources, and the method used to derive
the phosphorus target loads in the 1978 Water Quality Agreement. More studies
to clarify the phosphorus ambiguities were recommended by a number of
witnesses. The role of phosphorus from farm fertilizers as a major source of
plant nutrients was questioned by some members of the agricultural community
on the basis that phosphorus adheres to soil particles and as long as it
remains immobile in the soil it is unavailable to aquatic plants. It was
argued that the phosphorus that ultimately reaches the lakes would still be
fixed to sediment and would not remain in suspension for any significant
period of time, and hence would remazin relatively unavailable to aquatic

plants. PLUARG's estimate of available phosphorus from tributaries was also

questioned as being based on insufficient data and inadequate algal bioassay’
techniques.

Some of the comments on phosphorus were directed to specific
jurisdictions. Ohio was identified as an important source of agricultural
phosphorus and sediments. It was also urged that Ohio should legislate a
reduction in its detergent phosphates to the level that has been adopted by
other states. That Canadian detergent phosphate regulations also be tightened
to 0.5 percent by weight was viewed by the industry as being unsupportable
given that only & small proportion of the total detergent phosphorus
contributed to the lakes originates on the Canadian side. The adequacy of

Ontario programs for controlling livestock wastes and agricultural runoff was
also guestioned in some areas.

Some municipal officials commented on the recommendation that there be a
further reduction of the phosphorus effluent target level from 1 mg/L to 0.5
mg/L. They suaggested that no further reduction of point source phosphorus be.
contemplated urtil the effectivensss of existing programs is determined and
jts practicability further demonstrated. Other witnesses favoured further
reductions in effluent levels as soon as possible.
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(6) Toxic and Hazardous Substances

With the recent Love Canal incident fresh in the mind of the public,
considerable attention at the hearings was given to the toxics problem in the
Great Lakes. Love Canal was not viewed as an isolated event, but an event
which could occur in other locations if the disposal of toxic wastes was
uncontrolled. The existence of many inadequately regulated dumps was givgn.as
evidence that the toxics problem demands immediate attention. In the opinion
of some, the lakes may now be in a more precarious state than ever before
because of contamination by toxics in spite of the introduction of recent
poliution control programs.

Some criticism was directed at the PLUARG Report for concentrating too
heavily on the phosphorus issue, and for not closely scrutinizing the problem
of toxics. It was proposed that this weakness could be remedied with specific
1JC recommendations to expand and improve toxic sampling programs and efforts
to identify the health effects of toxic residues on humans.

Industrial discharges, inadequate sewage treatment fTacilities, airborn
pollutants (e.g. PCBs) urban stormwater runoff, and new pesticides were
variously identified as sources of toxics which enter the lakes and eventually
contaminate the lakes and their resources. Solutions recommended to cope with
these problems dincluded more and better surveillance efforts, the
establishment of methods to control the handling and disposal of all
contaminated materials and expanded research efforts ranging from and

examination of the contribution of asbestos to Lake Superior through various
land uses to a search for the source of heavy metals.

(7) Private Waste Disposal and Landfills

Most problems associated with private waste disposal and landfills were
seen as being primarily local in nature requiring local solutions. Many of
the local laws and regulations governing landfills, deep well disposal, septic

tank control and the operation of sewage treatment plants were seen as being

jnadequate and in need of upgrading.

Non-sewered waste disposal was seen by several witnesses as a serious
problem, since about 20% of the Great Lakes population uses septic tanks and
drain field systems. Up to 30% of such installations may be faulty, and thus
may be an important source of phosphorus to the lakes. Increasing density of
residential development in non-sewered areas, especially 1in recreational
areas, was held to be a major component of this probiem.

(8) Heavy Metals

Although referred to on only a few occasions throughout the hearings, lead
was seen in terms of being a "pollution time bomb". One witness suggested
that there is an urgent need to develop a long term view of the risks of all
heavy metals. The distribution of some heavy metals, such as lead, does not
Tollow the expected or predicted distribution based on the level of its use by

man and this further complicates the identification and control of their.
sources.

In response to questions raised at the Public Hearings, PLUARG provided
the Commission with supplementary reports in March and June, 1972 which were

uti}ized by the Commission in the preparation of this Report. The reports are
available on request from the Commission.
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IV. THE COMMISSION'S CONSIDERATIONS AND CONCLUSIONS REGARDING THE CAUSE AND
LOCATION OF POLLUTION FROM LAND USE ACTIVITIES

The first Reference guestion asked by the Governments of the Commission
was to determine whether the boundary waters of the Great Lakes System were
being polluted by land drainage. The Commission agrees with PLUARG's general
findings that the Great Lakes are being polluted from land drainage sources by

phosphorus, sediments, & number of industrial organic compounds and pesticides
and, potentially, some heavy metals.

The Commission also agrees in general with PLUARG's findings in answer to
the second question of the Reference, namely, the extent, causes and
localities of pollution from land use activities. The Jlocalities generally
coincide with the areas of greatest agricultural and urban land use. The
quantities of pollutants from these sources vary across the Basin, depending
on a number of factors. Some special problems, including landfills, septic
systems, forestry and atmospheric poliution were also identified. The major
concerns regarding the identified pollutants associated with land -drainage
sources are highlighted below. The Executive Summary of the PLUARG Report,
including its conclusions and recommendations, is contained in Appendix 2.
More details are available in PLUARG's Final Report, Environmental Manzaement
Strategy for the Great Lakes System, {Appendix III, No. 00l) and the
supporting Technical Reports 1listed in Appendix III.

1. Phosphorus

The inflow of phospharus to the Great Lakes has been a focus of concern
for many years. A report by the International Joint Commission in 1970,
Pollution of Lakes Erije, Ontario and the International Section of the St.
Lawrence River 1identiried severe phosphorus pollution of the Lower Great
Lakes. The control of phosphorus .was a primary focus of the 1972 Great Lakes
Water Quality Agreement, and continues to be an important component of the
1978 Great Lakes Water Quality Agreement. The quantification of actual loads
and - target Jloads, the . relative contribution from various land .uses, and

appropriate remedial strategies for controlling phosphorus occupied much of
the attention of the PLUARG study. :

The basis for this concern is the role of phosphorus as an aquatic plant
nutrient, and hence as a c¢ritical factor in the process of accelerated
eutrophication.  Eutrophication s a natural aging process common to all
lakes, whereby they become filled naturally with sediments and organic
materials which enter from streeams draining the surrounding watershed, and
Trom atmospheric fellout as well as from primary production of aguatic plants
(algae, macrophytes) occurring within the water body. The natural
eutrophication process has a geologic time scale. ‘

Man's activities in a watershed, however, can greatly increase the
quantities of phosphorus and other materials entering a water body, and

thereby can greatly accelerate the eutrophication process. This situation is



usually designated as *cultural eutrophication", to distinguish it from the
natural process. Cultural eutrophication 1is caused by nutrient inputs,
especially phosphorus of sufficient magnitude that the natural assimilation
capacity of a waterbody, is exceeded. The excess nutrients produce excessive
or nujsance growths of algae and other aquatic plants which interfere with
man's use of the water. The process can also produce fundamental changes in
the chemical balances of a water body, as well as changes in the biological
communities. Desirable species of fish and algae may be replaced by less
desirable species able to compete more efficiently in nutrient-rich water
bodies. In extreme cases, decay of excessive algae growth can produce oxygen
"depletion in bottom waters, rendering them devoid of fish life. -

The role of phosphorus in this process, is that it 1is generally the
nutrient in the Great Lakes which acts as the constraining or limiting factor
on . aquatic plant growth. Thus, if phosphorus inputs to the lakes are
controlled, so then is the growth and decay of aquatic plants, and hence the
extent of eutrophication.

Changes resulting from cultural eutrophication wusually produce a
deterioration of water quality, which can greatly hinder the use of the water
for domestic and industrial water supplies, for dirrigation and .for
recreational purposes, such as swimming and boating. While the socio-
economic impact of these effects has not been studied in sufficient detail to
gquantify 1its magnitude, there 1is adequate information from case studies,
experience, and scientific knowledge of the extent of eutrophication and its
impact, to show this problem deserves the concentration and continued efforts
of Governments in further controlling the input of phosphorus to the Great
Lakes System, so as to alleviate problems associated with eutrophication. The
ultimate extent of control efforts required or feasible is somewhat uncertain,
however, ~pending the evaluation of present and desirable phosphorus targst
loads and their implications for management strategies. The remainder .of this
section addresses the current knowledge of present (1976) phosphorus loads,
target loads, and specific sources of phosphorus pollution.

It is emphasized that the terms "major" and "minor" as applied in this
report to the quantities or effects of pollution from various sources are used
in a general gqualitative sense only to convey orders of magnitude with respect
to whole-lake effects. They should not be construed, in themselves, as a
designation of ultimate importance cr significance with respect to the need
for remedial measures. Other factors are also part of- this determination,
including remedial costs, implementation practicability, local water quality
implications, indirect benefits and equity, as will be discussed in Chapter V.

(A) PHOSPHORUS LOADS TO THE GREAT LAKES

As part of its efforts, PLUARG provided an estimate of the United
States and Canadian phosphorus loads to each of the Great Lakes, as well
as the International Section of the St. Lawrence River. Because most of
PLUARG's detailed studies on tributaries were conducted during the mid
1970's, the estimates of present loads to the lakes is for the year 1976.
These estimates are presented in Table 1, by major type of source: the
"traditional" point sources (municipal and industrial effluents), and the
nonpoint including "land use" sources of phosphorus. The land use sources
are conveyed to the lakes by natural runoff to tributaries, ditches,
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TABLE 1: SUMMARY OF 1976 PHOSPHORUS LOADS TO THE GREAT LAK
BY MAJOR SOURCES ‘!
(Metric tons)

(2]

S

LAKE LAKE LAKE LAKE LAKE INT'L ST.
SOURCE SUPERTIOR MICHIGAN HURON ERIE ONTARIO LAWRENCE R.
UNITED STATES
“Municipal STP's 201 2,498 325 6,573 1,581 63
Industrial 33 279 112 183 51 0
Land use 769 1,891 1,564 6,675 2,169 659
Sub Total? 1,003 4,668 2,001 13,431 . 3,801 722
CANADA
iunicipal STP's 67 - 190 255 1,234 84
Industrial 102 - 0 164 51 42 -
Land use 1,469 - 880 1,770 1,412 88
Sub Total® 1,638 - 1,070 2,189 2,697 214
BOTH COUNTRIES
Municipal STP's 268 2,498 515 6,828 2,815 147
Industrial 135 279 122 347 102 42
Land use 2,238 1,801 2,442 8,445 3,581 747
tmospheric? 1,566 1,682 1,129 774 488 -
Load from
Upstream Lakes? - - 657 1,070 4,769 4,545
TOTAL?® 4,207 6,350 4,857 17,474 11,755 5,481
Notes:
1. These estimates do nct include internal phosphorus loading from lake

bottom sediments. The role of sediments as a source and/or sink for
phosphorus and other materials is presented in. a following section.
Load estimates do not include phosphorus from shoreline erosions
which, while substantial in quantity, is primarily in a form that
does not contribute to eutrophication.

Loads from atmospheric and upstream sources which were not attributed
to either specific country.

Individual lake loads are not additive to a basin total due to the
inclusion of contributions from upstream lakes.




groundwater, storm sewers, or as combined sewer overflows, and are usually
associated with various land use activities. A portion of nonpoint
phosphorus enters the Great Lakes OSystem 'via the deposition of this
substance from the air.

The sources of phosphorus entering the Great Lakes, and their
relative importance vary considerably between the lakes. Phosphorus loads
were estimated for point and nonpoint sources, distinguishing between
those entering the lakes directly from their shores, and those passing
first through tributaries prior to entering the lakes.

In all cases, the contribution of phosphorus from land use sources
was  substantial. Except for Lake Michigan, this component of total
phosphorus Tload was greater than the Jload from municipal wastewater
treatment plents. The land use sources ranged from about half of the
total load to Lakes Superior, Huron and Erie to about one-third of the
total load to Lakes Michigan and Ontario in 1976.

The magnitude of the sources of phosphorus must also be examined in
view of the land use activities which produced them. Table 2 presents a
compilation of the major land uses in the Great Lakes Basin.

Comparison of Tables 1 and 2 shows that the lakes receiving the
largest phosphorus loads are generally those with the greatest degree of
rhan and agricultural development 1in their basins, relative to their
size. This illustrates the concept of the "unit area load" (the quantity
of phosphorus or other pollutants, generated per unit area of land). For
example, the Jlarge heavily-forested areas, such as most of the Lake
Superior Basin, contribute less phosphorus to the lakes than smaller areeas
of wurban and agricultural lands. This s because the gquantity of
phosphorus generated per unit area of forested land is considerably less
than that produced per unit area of urban and agricultural Tland. The
basins with the largest eareas in agricultural and urban land uses also
have the largest inputs from municipal wastewater treatment plants.

In addition to the 1land-derived nonpoint contributions, phosphorus
also enters the lakes through atmospheric deposition, both directly to the
lakes and to their drainage basins. The PLUARG study results indicate
that atmospheric pollution is relatively significant source of phosphorus
in the Upper Great Lakes (Superior, Michigan, Huron), but of less relative
importance in the Lower Lakes, due to the very large inputs from other
sources in their basins as well as to their smaller drainage areas.

While most of the phosphorus entering a lake is retained within the
lake by sedimentation and other processes, some phosphorus from each of
the Great Lakes 1is transferred to the downstiream lakes by way of the
interconnecting channels. The wupstream lake 1loads -are of particular
importance to Lake Ontario and the International Section of the St.
Lawrence River- {41 and 83%, respectively, of their total loads excluding
shoreline erosion). The upstream load from Lake Huron constitutes about
six percent of the Lake Erie input. Thus, measures taken to contro)
phosphorus upstream could have measurable effects on the quality of these
waters. PLUARG data for 1976 (Table 1) indicate that 22% of the Lake
Huron load, 27% of the Lake Erie load and 39% of the Lake Ontario load
pdsses downstream.



TABLE 2: MAJOR LAND USES IN THE GREAT LAKES BASIN AND THEIR CONTRIBUTION
70 DIFFUSE TRIBUTARY PHOSPHORUS LOADS
LAKE TALL LAKE CAKE CAKE TOTAL
SUPERIOR  MICHIGAN HURON FRIE ONTARIO  BASIN
TOTAL LAND AREA (thousand hectares)
United States 4,400 11,741 4,192 5,559 4,577 30,469
Canada 9,459 0 8,694 2,318 2,950 23,421
Total 13,859 11,741 12,886 7,877 7,527 53,890
URBAN AREA AS % OF TOTAL LAND AREA
United States 1 | 3 11 4 4
Canada 1 - 1 4 16 2
Total 1 3 2 9 4 3
%‘ of Tributary
Diffuse Load 7 12 12 21 19 -
CROPLAND AREA AS % OF TOTAL LAND AREA
United States 1 12 16 35 9 15
Canada 1 - 6 51 13 9
Total 1 12 9 39 11 12
% of Tributary
. Diffuse Load 4 64 61 61 55 -
ASTURE AREA AS % OF TOTAL LAND ARFA
United States 2.6 11 9 16 11 11
Canada 1 - 15 29 36 13
Total 1 11 13 20 21 12
% of Tridutary
Diffuse Load 3 7 7 5 11 -
FOREST AREA AS % OF TOTAL LAND AREA
United States 85 50 48 18 64 51 .
Canada 89 - 74 15 43 74
Tota) 94 50 66 17 56 61
¥ ¢ Tributary :
Diffuse Load 74 3 11 1 3 -

17 -



(B) PRINCIPAL NONPOINT SOURCES OF PHOSPHORUS

The PLUARG analysis of pollution sources (including phosphorus) was
based on a series of approximately thirty individual watershed studies
(pilot watersheds) to determine unit area loads for a variety of land use
activities and land characteristics. These pilot watershed studies showed
that the amount of phosphorus entering the Great Lakes from nonpoint
sources on land 1is a complex function of the physical, chemical and
hydrological characteristics of the land, the type and intensity of land
use and the land use practices, including materials applied to the land
and land management practices. Thus, it was found that. unit area loads
exhibited a high variation between localities and the different uses of
land.

A detailed summary of unit area loads for phosphorus and other
~selected pollutants from the pilot watershed studies is presented in the
Final Report of PLUARG (Table 14) and will not be repeated here. It is
instructive, however, to note a range of 0.2 to 9.1 kg/ha/yr (0.11 - 10.2
1b/acre/yr) for phosphorus contributions from rural (agricultural land and
a range of 0.1 - 4.1 kg/ha/yr (0.11 - 4.6 1b/acre/yr) for urban 1land
(except for urban areas under construction, which have a significantly
higher unit area load). Forested areas in the pilot watershed studies
have a markedly lower unit area load than urban or agricultural lands,
ranging from 0.02 to 0.67 kg/ha/yr (0.02 - 0.75 1b/acre/yr). The urban

! agricultural unit area loads thus overlap considerably. It appears
that, overall for areas of man-associated land uses, the variation of
phosphorus unit area loads can be greater within major land use types,
than _between major land wuses, due primarily to differing land
characteristics and land management practices.

Cropland is the major contributor of nonpoint phosphorus loads in all
the lakes, except for Lake Superior, where it is an insignificant
component of land use. The highest phosphorus unit area loads occur in
the Chio and southwestern Ontario portions of the western Lake Erie Basin
and the southern portion of Green Bay in Lake Michigan. Major areas of
moderately high unit area loads include southeastern Wisconsin in the Lake
iichigan Basin, the Michigan and Ontario portions of the southern Lake
Huron Basin, both shores of central Lake Erije, the Niagara area of Lake
Ontario, and the eastern end of Lake Ontario. Although PLUARG also notes
other factors of importance in affecting phosphorus inputs from croplands,
these areas of highest unit area loads are generally characterized by hign
density row crops and fine-grained clay soils.

PLUARG found that phosphorus unit area loads tended to increase in
proportion to the percentage of the land in row crops and the fineness of
the soil. Runoff of water is greatest in Tine-grained, low permeability
soils. This runoff carries with it sediment and phosphorus, as well as

ther pollutants, and it can eventually reach surface waters draining to
the lakes. By contrast, coarse, sandy soils, being more permeable allow
greater infiltration of water and its associated pollutant content. Such
coarse soils are aiso less susceptible to soil erosion.
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FIGURE 1. LOCATIONS OF ESTIMATED. AGRICULTURAL CONTRIBUTIONS
OF TOTAL PHOSPHORUS TO STREAM LOADINGS
(by extrapolation, 1976 data).



High natural levels of phosphorus in calcareous soils, steep slopes
and poor natural drainage contribute to high phosphorus unit area loads
from agricultural lands. Ferm management practices can be another
important factor. Minimization of vegetative buffer strips along stream
banks, as well as any farming practices which expose soil to various forms
of erosion, such as intensive cultivation especially during the Fall, are
significant in increasing phosphorus loads from croplands. Thus,
continuous and widely-spaced row crops usually lead to a high degree of
soil erosion and associated phosphorus inputs to Great Lakes tributaries.

The Commission concludes that intensive row cropping on fine-grained
"~ soils in areas in which they are prevalent, and with insufficient regard
for proper soil conservation and drainage techniques, are a major cause of
high nonpoint phosphorus loads from croplands into the Great Lakes. It is
also noted that the excessive application of commercial fertilizers
relative to so0il and crop needs, and the failure to incorporate
fertilizers into the soil, increase nutrient runoff, although this is not
a cause of lakewide nonpoint phosphorus pollution at the present time.

Livestock Operations also produce elevated phosphorus loads and, in
fact, contribute about 20 percent of the total phosphorus load in several
agricultural watersheds.. The runoff of phosphorus from feedlots,
barnyards and manure storage areas, in particular those 1located near
stream banks, on relatively impervious surfaces (due to compaction, soi)

<ture and in some cases pavement), and those exposed to the elements,
can result in phosphorus pollution. Cattle operations contribute the
largest quantities of 1livestock-derived phosphorus, although pig and
poultry operations can also contribute large quantities. Other associated
detrimental practices include the spreading of manure on frozen ground
during the winter, and allowing cattle access to streams and stream banks,
resulting both in direct deposition of manure and in destabilizing of
stream banks, which leads to increased erosion of soils that may have high
natural contents of phosphorus.

The area of highest phosphorus loading to streams from livestock
operations are the counties between the Bruce Peninsula in Ontario and
Lake Erie, flowing into central Lake Erie, as well as Georgian Bay and
southern Lake Huron (Figure 2). Moderately high unit area loads from this
source principally occur over much of southeastern Wisconsin and the
northeastern corner of Indiana in the Lake Michigan Basin, and the portion
of eastern Ontario lying between Lake Simcoe and central Lake Ontario.

The  Commission concluded that cattle operations <can contribute
significantly to high phosphorus loads in some tributary streams, and add
further phosphorus contributions to portions of the Great Lakes also
impacted by other agricultural activities, as noted earlier above. These
high unit area loads are due to the concentration of livestock operations
in the areas indicated above, and in some degree to inadequate design,
site location 'and manure handling practices.

Urban Arees are a third source of high phosphorus unit area loads.
About ZU percent of the nonpoint tributary loads for Lakes Erie and
Ontario ere from urban areas. The urban proportion is about 12 percent in
Lakes Michigan and Huron, and about 7 percent in Lake Superior, reflecting
the smaller fractions of urbanized land in these latter three basins.
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Within urban areas, phosphorus loads are related to the intensity and
type of wurban land. At one extreme, parks and undeveloped lands
contribute very little phosphorus, while at the other extreme,
newly-developing urban areas, - particularly those under active
construction, produce extremely high phosphorus unit area Jloads, up to a
thousand times that of established low-medium density, residential arees.

The fundamental cause of high unit area loads in urban areas is the
large, impervious nature of the land surface in these areas, along with
the high quantities of 1loose particulate matter and a man-made drainage
system which allows for the rapid runoff of storm water containing
phosphorus-laden soil particles. Replacement of natural land surfaces,
which allow infiltration of storm water into the soil and settling of
particulate material, with large continuous areas of impervious surfaces
(streets, roofs, . sidewalks) which allow for rapid and large-scale

- drainage, is a major factor in high phosphorus loads from urban arees.

As would be expected, the highest urban unit loads are from areas of
intense urban density, including the belt between Sheboygan, Wisconsin,
and South Bend, Indiana, in Lake Michigan, the Detroit and Cleveland areas
and the southeast shoreline of Lake Erie, the Niagara Peninsula and
Toronto-Cobourg areas of Lake Ontario (Figure 3). Moderately high unit
area loads originate in virtually all of southern Michigan, the remaining
United States Lake Erie watershed, the western half of the Lake Ontario

%asin and the Rochester-Syracuse region of New York State.

A special problem in urban areas concerns combined sewer overflows,
which exist particularly in older urban centers which generally do not
have separate storm and sanitary sewers. In such situations, storm events
can cause the overfiow of combined sewers, which then bypass waste
treatment plants and discharge directly into the lakes and tributary
streams. In some cases, these overflows occur frequently and though
variable 1in impact, can increase the annual phosphorus Tload from large
urban areas by as much as ten percent.

Another special concern in urban centers are areas under

construction. The accompanying massive disruption of vegetative cover and
soil results in a high degree of erosion. If the loose soils are not

.stabilized or allowed to settle prior to reaching water courses, large

quantities of sediment and its associated pollutants including phosphorus
can enter the Great Lakes System. The encroachment of urban development
on flood plains, areas of high natural erosion and steep slopes are
especially sensitive areas.

The Commission concluded that urban areas, particularly those that
are large and densely developed, contribute substantial nonpoint
phosphorus loads to the Great Lakes, and that these loadings can to some
degree be ameliorated by more environmentally-sound urban planning, design
and maintenance procedures.

OTHER NONPOINT SOURCES OF PHOSPHORUS

' Privaﬁe, non-sewered waste disposal systems (usually septic tanks
with a soil absorption field) can contribute to phosphorus loads if they
are poorly designed, located in unsuitable soils (e.g., impermeable clayey
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soils or soils with a Jlow sorption capacity for phosphorus) and/or not
adequately maintained. Improperly designed or faulty septic systems may
produce localized pollution by phosphorus in areas where urban and rural
populations are concentrated and where they use private waste disposel
systems, particularly in areas with soils not suited for such purposes.
Generally, regulation and inspection of septic tank installations fall
within the direct jurisdiction of local health authorities. However, such
regulation has been in the past primarily concerned with preventing
bacterial rather than nutrient pollution. Further, monitoring programs
are often inadequate to identify system failures, if at all, until the
systems become totally inoperable. As a result, septic systems, the
method of sewage disposal for at least 20 percent of the population in the
basin, have led to instances of localized water guality problems (e.qg.,
the cottage country shoreline of Georgian Bay). Private waste disposal
systems do not appear, however, to be a lakewide source of phosphorus
pollution at the present time.

Forested 1lands are not a significant source of nonpoint tributary
phosphorus loads, except to Lake Superior. While three quarters of Lake
Superijor's nonpoint phosphorus load comes from forests, unit area loads
for forests are very small. Certain large-scale forestry practices such
as clear-cutting and scarification can lead to elevated phosphorus loads
in individual streams, but these are generally short term in duration, due
to a usually rapid revegetation.

Atmospheric inputs (including rain and dry fallout) were found to
contribute a substantial portion of the phosphorus load to several of the
lakes. In the strictest sense, the atmosphere does not constitute a land
drainage source; rather it is a vehicle for transportation for pollutants
generated on land to the lakes. The actual source of the pollutant may be
from inside or outside the Great Lakes Basin. The present state of
knowledge does not yet allow for an accurate determination of the
locations or quantities of pollutants discharged to the atmosphere.
PLUARG found that a Targer proportion of the total phosphorus load to the
Upper Lakes was contributed by the atmosphere than the Lower Lakes (e.g.,
37 percent of the total load for Lake Superior versus only four percent in
Lake Erie). This was because there are many more phosphorus sources in
the Lower Lakes than in the Upper Lakes, thereby decreasing the relative
_magnitude of the atmospheric inputs in the Lower Lakes. It is noted that
the estimation of atmospheric inputs of pollutants to the Great Lakes is
still in an early stage of development, and <the task of relating
atmospheric loads to specific sources on the land is presently very
difficult, if not impossible. The atmosphere as a source of other
pollutants is discussed in sections of this chapter.

Specialized land uses, including landfills, transportation corridors,
mineral extraction areas and recreational land, while they may have
localized impacts, have minimal impacts on the phosphorus loads to the
Lakes.

The Commission concludes that land use other than agriculture and
urban do not contribute major quantities of phosphorus to the Great
Lakes. Localized impacts, however, may result from inadequate design,
siting, and maintenance of private sewage disposal systems and from
large-scale forestry operations.
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(D) PHOSPHORUS TARGET LOADS

The determination of whether phosphorus 1loads should be a public
policy concern is a matter not only of their quantity and source, but also
of their impact on the environment and other uses of the lakes. As noted
earlier, tne inflow of phosphorus is to some degree a natural occurrence,
and further, the Great Lakes have an assimilative capacity even above
natural phosphorus levels within which phosphorus inputs may not cause
measurable water quality or use deterijoration. In this regard, the
Commission and the Parties to the Great Lakes Water Quality Agreements of
1972 and 1978 have distinguished between the improvement of existing
degraded waters and the principle of non-degradation of high quality
waters.

In either case, the procedure that has been used to establish

. acceptable phosphorus 1loads and hence the degree to which current loads

are considered to be a harmful pollutant, was to establish taraet loads.

The difference between current and target loads represents the quantities

by which phosphorus should be reduced by remedial measures, in order to
achieve acceptable water quality conditions.

As part of its study, PLUARG defined target loads for the various
lakes and sub-basins thereof, generally based on relevant definitions of
acceptable water quality for each basin, on a whole-lake basis. These
target loads had the same basis as those targets developed by Task Group
I1I. Task Group III was a bilateral technical working group established
jointly by the U.S. and Canadian Governments to develop phosphorus loading
objectives (target 1loads) for each of the Great Lakes as part of the
required fifth year review and renegotiation of the 1972 Great Lakes Water
Quality Agreement. The tentative target Jloads for the Great Lakes
contained in the 1978 Agreement are identical to those recommended by Task
Group III.

The interference with water uses by man was the general guiding
criterion used by Task Group III (TG) to establish the target loads, and
this criterion was related primarily to limnological considerations in the
Great lLakes. Because of the prominence of the TG effort in development of
PLUARG's target loads, a review of the TG exercise js presented below.

The basic approach used by TG to establish its target loads was to
define desired water quality objectives in the lakes and then to determine
what phosphorus load would produce these water quality conditions.
Desirable water quality was based on achieving specific total phosphorus
concentrations in the lakes except for Lake Erie and Saginaw Bay. The
Lake trie target load was based on elimination of the anoxic area (the
area without oxygen in bottom waters) in the lake's central basin; hence
dissolved oxygen was the water quality parameter focussed on in this water
body. The Saginaw Bay target load was based primarily on reduction of
teste and odor problems and secondarily on reversal of inner bay
degradation. These latter two cases are discussed further below.

The total phosphorus concentration objectives used by the TG were
developed by the Science Advisory Board's Scientific Basis for Water

Quality Criteria (SBWQC). These objectives are applicable for the early
spring, the time of the year that nutrient concentrations in the lakes are
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usually at their peak. The objectives were developed as lakewide or
sub-basin average concentrazions. Limnologists have generally accepted as
"rule-of-thumb" values, that total phosphorus concentrations below 10
ug/L signify oligotrophic water bodies, while concentrations above 20
pg/L are indicative of eutrophic waters. The intermediate
concentrations between 10 to 20 ug/L represent mesotrophic waters
(waters in a transition state between oligotrophic and eutrophic).

With these concentration objectives as guides, the goals for the
target loads in the 1978 Agreement are presented below:

0 Restoration of year-round aerobic conditions in the bottom waters of
the Central Basin of Lake Erie;

0 Substantial reduction in the present levels of algal biomass to a
level below that of a nuisance condition in Lake Erie;

0 Reduction in present levels of algal biomass to below that of a
nuisance condition in Lake Ontario including the International
Section of the St. Lawrence River;

0 Maintenance of the oligotrophic state and relative algal biomass of
Lakes Superior and Huron;

¥ Substantial elimination of algal nuisance growths in Lake Michigan to
restore it to an oligotrophic state; and

0 The elimination of algal nuisance in bays and in other areas wherever
they occur.

The Task Group concluded that present water quality in Lakes
Superior, Michigan and Huron (except for Saginaw Bay) was adequate and
acceptable. Therefore, TG indicated that reduction of phosphorus in
municipal wastewater treatment plant effluents to.a 1 mg/L limitation in
plants discharging in excess of one million gallons per day was sufficient
to maintain the present acceptable conditions in these lakes. The 1978
Agreement target 1loads for these lakes were developed on this basis. .
These 1loads corresponded also to the +total phosphorus concentration
objectives for these lakes established by SBWQC.

The Task Group used mathematical models in Lakes Erie and Ontario,
and in Saginaw Bay, to determine the phosphorus Jloads corresponding to
either the total phosphorus or dissolved oxygen goals. These loads were
thus the target loads. At least three models were used for each basin or
sub-basin. The basic approach used by TG was to calibrate its models to
"existing conditions in each lake" and then rerun the models in order to
determine the necessary reduced phosphorus Jloads to meet the toteal

phosphorus or dissolved oxygen goals. The overall criteria used for those
water bodies were:

Saginaw Bay - The primary criterion used was elimination of taste and
odor problems at the Whitestone Point Wwater Filtration Plant (which
processes about 85 percent of the water taken from Saginaw Bay feor
drinking purposes). SBWQC recommended 15 ug/L as an objective for
Saginaw Bay, which corresponds to a target Jload of about 440 metric
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tons/yr according to the models used. This load would place Saginaw Bay
in a mesotrophic state. The models indicated that 210 metric tons/yr
would eliminate taste and odor problems completely, but that the large
diffuse load reduction necessary to achieve this load was impractical.

Thus, on the basis of reduction of taste and odor problems and
reversal of some of the inner bay ecosystem degradation, TG recommended a
target load of 440 metric tons/yr for Saginaw Bay.

Lake Ontario - The primary criterion was degradation of the Jlake
ecosystem, using the total phosphorus concentration as the principal
indicator. The average of the three models used for this laxe suggested
that a total phosphorus concentration of 10 pg/L (recommended also by
SBWQC) corresponded to & phosphorus load of about 7,000 metric tons/yr.
This would place Lake Ontario at the oligotrophic/mesotrophic boundary
" condition. Thus, TG recommended a targat load of 7,000 metric tons/yr for
Lake Ontario. '

Lake Erie - Although total phosphorus and chlorophyll @&
concentraztions were alsc examined, the primary criterion was the dissolved
oxygen concentration in Lake Erije's central basin, Model results
suggested a 90 percent reduction of the anoxic area and elimination of
"any substantial amount" of phosphorus by regeneration from lake bottom
sediments corresponded to a phosphorus load of 11,000 metric tons/yr.
Complete elimination of the anoxic area, and assurance of an average of -at
least 4 mg O0,/L for fish in the hypolimnion, would require a
phosphorus load of no more than 9,500 metric tons/yr. However, this
latter target load was deemed to be impractical by TG, in view of the
large diffuse source reductions necessary to achijeve it. Thus, TG
recommended a target load of 11,000 metric tons/yr for Lake Erie.

In establishing fts targat loads, PLUARG used the same philosophy as
that used by Task Group III. The target loads for the Upper Lakes (i.e.
Superior, Michigan and Huron) were based on achievement of a 1 mg/L
effluent limitation for phosphorus in all municipal wastewater treatment
plants discharging in excess of one million gallons per day. Differences
in the target loads of the 1973 Water Quality Agreement (i.e. the Task
Group III Tloads) and those of PLUARG result as indicated earlier mainly
because PLUARG had some different estimates for the atmospheric and
nonpoint sources for these lakes. The basis for the target loads is

identical, although some specific data for these lakes differ between TG
and PLUARG.

For Lakes Erie and Ontario, and Saginaw Bay, PLUARG accepted without
change both the rationale and the target loads developed by Task Group
IT1. PLUARGC felt it could not improve on the modelling approach used by
TG to esteblish the target loads for these water bodies. Hence, the
target loads for these water bodies are the same as those developed by TG,
and which appear in Annex 3 of the 1978 Agreement.

Based on this approach, the PLUARG target loads for the Great Lakes
are presented in Table 3.
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TABLE 3: PRESENT (1978) ANG TARGET LOADS AND
NECESSARY PZDUCTIONS TO MEET TARGET LOADS (PLUARG)!
(Metric ton:)

PRESENT (1976) TARGET NECESSARY REDUCTION
LAKE LOAD LOAD IN PRESENT LOAD

Superior ' 4,207 4,000 207

Michigan 6,350 . 4,900 1,450

Huron 4,857 4,400 457

Erie 17,474 11,000 6,474

Ontario 11,755 7,000 4,755

Note:

1. A1l loads exclude shoreline erosion.

(E) VALIDITY OF PHOSPHORUS LOAD AND TARGEf LOAD FINDINGS

PLUARG recognized that it was presenting 1976 actual and target load
estimates that differed in several instances from those developed by Task
Group III. PLUARG phosphorus loads also differed from those developed by
the Great Lakes Water Quality Board. Table 4 summarizes the loading
estimate differences between these groups.

Because of these differences, and -subsequent to receiving the Final
Report of PLUARG, the Commission was advised by its Great Lakes Water
Quality Board that, despite 1its overall concurrence with the PLUARG
findings, it had reservations concerning the accuracy and validity of some:
of the PLUARG phosphorus load estimates and target loads. Its
observations centered on the implications for the nature and magnitude of
the remedial programs necessary to achieve target loads. As noted above,
the necessary degree of phosphorus reduction to reach the target loads
depends on the difference between the present loads and the target loads.
Thus, the accuracy of both of these numbers 1is of importance in
determining by how much the loads need to be reduced.

‘ In response to the concerns of the Water Quality Board, PLUARG
reviewed the various loading estimates of all three groups. It found that
differences 1in the 1976 loading estimates were generally explainable on
the basis of different assumptions or data with respect to constituent
source estimates, or to omissions of specific point source contributions
by one or more of the groups. Lakes Superior and Michigan load estimates
were similar, except for the PLUARG higher atmospheric estimate and lower
tributary load estimate, respectively. The original PLUARG values were
still believed to be the more accurate estimates in these two cases. The
lower Task Group III estimate for Lake Huron was due to a lower tributary
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load estimate. The greatest differences were for lLake Erie, with that in
the PLUARG Report being midway between the other two estimates. In its
review, PLUARG generally accepted the Task Group IIl estimate as being
more accurate except for the Canadian tributary component. The lower
PLUARG estimate for Lake Ontario was primarily due to the lower, and
believed to be more accurate, estimate of the upstream lake load from Lake
Erie to Lake Ontario.

TABLE 4: SUMMARY OF 1876 AND TARGET PHOSPHORUS LOADS ESTIMATED BY PLUARG,
TASK GROUP III AND THE GREAT LAKES WATER QUALITY BOARD
(Metric tons)

1976 LOADS PROPOSED TARGET LOADS
LAKE - PLUARG TASK GROUP WATER QUALITY PLUARG  TASK GROUP
111 BOARD 111t
Superior 4,207 3,570 3,550 4,000 3,400
Michigan 6,350 6,671 6,642 4,900 5,600
Huron 4,857 4,293 4,798 4,400 4,360
Erie 17,474 19,677 15,416 11,000 11,000
Ontario 11,755 12,799 12,695 7,000 7,000

Note:

1. These target loads were those incorporated into the 1978 Great Lakes Water
Quality Agreement, but are subject to confirmation or revision by the
Parties within 13 months of the November 22, 1978 signing of the Agreement.

In terms of the taraget loads, it is noted that the phosphorus control
strategy for the Upper Lakes except Saginaw Bay remained unchanged from
the requirements of the 1972 Great Lakes Water Quality Agreement; that is,
1 mg/L effluent imitation for phosphorus in municipal wastewater
treatment plants discharging one million gallons per day or more. Thus,
while the actual load estimates may be different between PLUARG and Task
Group III, these differences are of no actual consequence in terms of
necessary phosphorus management strategies for these lakes.

In contrast, the development of management strategies for the Lower
Lakes and Saginaw Bay require a review of target Jloads, despite the
agreement on these values by PLUARG and Task Group III. This is because
the proposed ‘target loads were derived with the wuse of severeal
mathematical models simulating lake responses to phosphorus inputs. Thus,

the appropriateness of the target loads is dependent on the validity of
these models and the basic data used. :

The Commission, having noted these differences in loading and target
load estimates and acting upon the advice and information of PLUARG and
the Great Lakes Water Quality Board, concluded in 1978 that sufficient
uncertainty still existed, despite PLUARG's valued reassessment, 10
require further study and technical advice before the Commission could be
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in a position to advise the Governments with confidence on the phosphorus
loads and targets and consequently the required remedial progrems. These
concerns and others were therefore referred subsequently to a joint Task
Force of the Water Quality Board and the Great Lakes Science Advisory
Board for further -investigation.  This Jjoint Task Force on Phosphorus
Management Strategies 1is scheduled to present a report addressing these
topics and others to the Commission in 1980, after which the Boards may
forward any additional commentary that they deem appropriate. At the
further request of the Commission, stemming from the need fo early advice
to the United States and Canadian Governments, who are in the process of
considering future phosphorus load allocations and compliance schedules
under Annex 3 of the 1978 Great Lakes Water Quality Agreement, the Task
Force provided an interim report in December 1973 on the adequacy of the
actual and targe load estimates, as well as the significance of phosphorus
availability in developing phosphorus management strategies.

The interim findings of the Task Force and the Commission's
conclusions resulting therefrom follow. The Commission wishes to stress,
however, that these Task Force findings are tentative and subject to
reconsideration and possible revision once the Task Force study is
completed. In any event, it should be noted that both data acquisition
and analytical- capability are dynamic processes that are expected to
improve over time, and that any conclusions, either now or in the future,
must be tempered by the realization that they are subject to change as the
nuality and quantity of data and their analysis improve.

The Task Force reviewed the varijous estimates of phosphorus loadings
and, in essence, concluded that the PLUARG estimates with minor revisions
(except for Lake Erie) were the "best estimates" of 1976 loads. The
estimated loading for Lake Erie 1is higher because, for the Canadian
section of that basin, the average of the PLUARG and Targer Task Group III
estimates was deemed to be a more reasonable estimate than the former
alone. The minor adjustments to the PLUARG loading estimates for other
lakes are due to clarification of certain direct municipal and industrial
discharge data. The Task Force's "best estimates" are provided in Table 5.

The estimates in Table 5 are believed by the Task Force to be within
10 to 20% of the actual load for the sources of total phosphorus included
in the estimates, acknowledging the lack of a rigorous scientific basis
- for this estimate of uncertainty, due 1in part to the inclusion of
estimated rather than measured loads from sources where actual -data were
not available.

The Commission concludes that the phosphorus load estimates in Table
5, despite some inadequacies noted below, represent the "state of the

art", and hence should be used as a basis for developing phosphorus
control policies. ~

In the Task Force's evaluation of the ability of the models to
predict lake responces to phosphorus inputs, it was concluded that the
expected lake effects, for the Lower Lakes and Saginaw Bay, would be
within 10 to 30 percent of those predicted by the models. This shows, in
the opinion of the Task Force, that the models are sufficiently accurate
to be used in formulating and assessing alternative phosphorus management
strategies. The Task Force has not yet been able to conclude what
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specific target loads would assure achieving the stated water aquality
objectives for the lake bodies in question, since these eare dependent not
only on the accuracy of the models themselves but also on other factors
including the quality of data, biological availability of phosphorus from
various sources, and variation in natural conditions. This matter is
being addressed further by the Task Force in the preparation of its final
report.

TABLE 5: "BEST® ESTIMATE OF 1976 PHOSPHORUS LOAD
(Metric tons)

the lakes through tributaries. It excludes direct urban runoff to the
lakes listed separately.

Indirect point source.contributions (metric tons per vear) as estimated by
PLUARG are: Lake Superior - 233; Lake Michigan - 1,703; Lake Huron - 473;
Lake Erie - 1,242; Lake Ontario - 790. The difference between these
figures and the tributary total provides a conservative estimate of land
use contributions to tributary loads.

Atmospheric inputs directly onto lake surface.

TRIB- DIRECT UP- SHORE-
DIRECT DIRECT UTARY * URBAN ATMO~- STREAM LINE
LAKE MUNICIPAL INDUSTRIAL TOTAL'>? RUNOFF SPHERE® LOAD TOTAL  EROSION
Superior 72 103 2,455 16 1,566 - 4,212 3,800
Michigan 1,041 38 3,595 - 1,682 - 6,357 3,700
Huron 126 38 2,901 16 1,129 657 4,867 794
Erie 6,292 275 . 9,950 44 774 1,080 18,425 10,526
Ontario 2,093 82 4,047 324 488 4,769 11,803 1,280
Notes:
1. Includes. land use, atmospheric and point sources contributions entering

The Commission conciudes thet, pending the final report of its Task

Force on Phosphorus Management Strategies, the target loads outlined in
the 1978 Great Lakes Water Quality Agreement are valid goals on which to
formulate phosphorus reduction programs. This conclusion for Lakes
Superior, Michigan, Ontario and Huron (except Saginaw Bay) is founded on a
review of the target Jloads that should permit the achievement of
acceptable water quality conditions in these Lakes.

The proposed target 1load for Lake Erje (11,000 metric tons/yr)
represents & substantial reduction from its current phosphorus input.
wWhile noting that ©present 1limnological knowledge concerning oxygen
depletion in Lake Erie, especially that relating to long term sediment
responses, is still incompliete, the Commission concludes that the Lake
Erie target load represents & substantial step toward achieving the goal
steted in the 1978 Great Lakes Water Quality Agreement of restoration of
year-round aerobic conditions in the bottom waters at the central basin.

- 31 -




P

The Commission also notes, however, that Task Group 111 reported the
11,000 metric ton/yr target load would achieve a reduction of only about
90 percent of the anoxic area in the central basin of the lake, in an
average water year. According to Task Group III, complete elimination of
the anoxic area, and assurance of an optimz1 oxygen concentration of 4
mg/1l for fish in the hypolimnion, would require a phosphorus load of no
more than 9,500 metric tons/yr in an average water year. These
distinctions have not been made clear in the wording of the Lake Erie
oxygen objective and the associated tentative target load presented in
Annex 3 of the 1978 Agreement. further, more recent research and modeling
efforts, while still undergoing review and refinement, suggest that a
complete and consistent elimination of the anoxic area under al)
conditions could require as little as 8,000 metric tons/yr, depending on
the specific model used in the analysis. Based on these observations, it

- appears to the Commission that achieving the optimal limnological

conditjons for fish in the hypolimnion in Lake Erie would require a
phosphorus input substantially lower than the 11,000 metric ton/yr target
load presented in Annex 3 of the 1978 Agreement.

Task Group II1 defined taste and odor problems in drinking water at
the major water filtration plant on Saginaw Bay as the primary criterion
for establishing phosphorus target Jloads. This definition was also
accepted by PLUARG. A reduction of taste and odor problems would be
achieved with & phosphorus reduction from its present Tlevel to the
proposed target load of 440 metric tons/yr. To eliminate virtually all
taste and odor problems, however, a phosphorus load of no more than 210
metric tons/yr is called for, according to the best available estimate.
It is  not clear what measure of "nuisance" wes intended by the Parties in
establishing "elimination of algal nuisance in bays" as a goal for
phosphorus control within the 1978 Great Lakes Water Quality Agreement.
If other measures or definitions of nuisance conditions were applied to
Saginaw Bay, then indicated target loads might be different.

BIOLOGICAL AVAILABILITY OF PHOSPHORUS

The control of phosphorus in the Great Lakes Basin has to-date been
based on considerations of total phosphorus.. While this approach may have
been adequate while phosphorus control strategies were directed primarily
at the relatively reasonably easily-removable fraction of phosphorus from
municipal wastewater treatment plants and the regulation of phosphorus
content of detergents, the situation will be much more complex in the
future, when the control of phosphorus in runoff from land use activities
of various types by various means, and a range of alternative point source
technologies must be taken into account as possible alternatives versus
further control of the phosphorus content of efr]uents in existing or
planned municipal treatment plants.

The key 1issue 1is the biological avai1abi1ity of phosphorus in
different forms and from different sources; that is, the fraction of the

total phosphorus load in a form that is readily ava11ab]e or could become
available for uptake by aquatic plant 1life.
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The biological avéi]ability of phosphorus relates to the ability of
algee and other aquatic plants to readily wuse the phosphorus.
Biologically aveilable phosphorus 1is in a chemical form which can be

easily wused by algae for growth and reproduction. By contrast,
unavailable phosphorus is the phosphorus which because of its form, cannot

be readily wused by the algae. This availability factor wvaries
considerably between the various forms of phosphorus. :

The proportion of algal-available phosphorus associated with
particulate matter in tributaries is of particular interest because such
phosphorus 1is usually associated with sediment particles reaching rivers
and streams from land runoff, and hence has implications alsoc for sediment
control. PLUARG studies showed that the proportion of biologically
available phosphorus varied between point and diffuse sources and between
- lake basins, as well as from stream to stream and from season to season.
Further, some initially wunavailable phosphorus may become slowly
"available" over time, or the reverse may occur. Overall, it appears that
a sizeable portion of the phosphorus from tributaries is not in the
available form. The various studies showed that on average, a third of
the phrsphorus associated with suspended sediments in tributaries was in
aveilasle form. Phosphorus from shoreline erosion, while substantial in
gquantity, is not ccnsidered to be a significant problem in terms of Great
Lakes eutrophication since it s primarily in an unavailable form,
according to best current estimates. By contrast, phosphorus in municipal
wastewater effluents is generally 380%+ in the available form. The net
effect from all sources is that about half of the phosphorus entering the
Great Lakes from tributaries is biologically available.

A number of aspects of the availability question remain unresolved at
the “present time, including the availebility of various forms of
phosphorus and release rates under different lake dynamics, the available
fractions from different sources such as various types of sewage
treatment, agricultural runoff, urban runoff, etc. and the effects during
transmission of such inputs through tributaries to the lakes.

The information and knowledge available to PLUARG was insufficient,
within its time frame, to pursue further the availability issue. For
example, studies on selected Canadian watersheds were not able to detect
any clear relationships between land uses within a watershed and the
available fraction of phosphorus at the tributary mouth. Consequently,
PLUARG based its conclusions on target Jloads and remedial strategies on
total phosphorus values, while suggesting further study of the biological
availability and transmission through tributaries to the 1lakes of
phosphorus and other pollutants from different types of land uses.

In view of this continued uncertainty, the concerns of the Water
Quality Board, and testimony received during its public hearings on the
crucial role of this factor in phosphorus management strategies, the
Commission determined that further idnvestigation was required before
advising the Governments on the importance of biological availability and
indeed on the entire question of phosphorus target loads and control
strategies. As a resuli, this matter was also referred to the Task Force
on Phosphorus Management Strategies, through the Great Lakes Water Quality
and Science Adviscry Boards.



In its interim report, *‘he Task Force underlines the importance of
phosphorus availability es a factor in developing management strategies.
The Task Force also notes, however, the wide range of estimates of the
proportion of available phosphorus in tributary sediments, based on the
incomparability of analyses to date. The Task Force concluded, therefore,
that since the only current comprehensive data base 1is for total
phosphorus, management strategies in the neer future will have to be basec
on the consideration of total phosphorus inputs.

The Commission considers the matter of phosphorus availability to be
a factor that could have relevance to the selection of specific phosphorus
pollution control programs. However, due to the lack of data and even
understanding of some of the physical-chemical relationships in the
ecosystem that affect biological availability recognizing that phosphorus

~except that from shoreline erosion has potential to be biologically

available, and noting that controlling total phosphorus has wusually
produced improvement in water quality in other Tlake systems, the
Commission can see no alternative at least in the short run, to developing
overall management plans on the basis of total phosphorus. It is pointed
out that most phosphorus reduction programs in the past have concentrated
on point sources, such as municipal wastewater treatment plants. As
indicated above, such sources generally produce phosphorus Tloads
containing a high proportion of available phosphorus. Thus, although
total phosphorus was being reduced, the net effect was in fact to reduce
‘nput of the available fraction. Therefore, higher availability from
sources such as municipal treatment plants and detergent phosphorus, as
well as specific types of land use activities should be kept in mind when
estab)ishing priorities for specific remedial actions. In the meantime,
the Commission recommends a reassessment of surveillance and research
activities to ensure the development of a data base adequate to address
the question of relative biological availability of phosphorus in the
Great Lakes, from varijous direct and tributary point and nonpoint sources,

so that choices as to the efficacy of point versus nonpoint source control
can be more precisely determined.

VARIABILITY OF PHOSPHORUS LOADS AND EFFECTS

Variability in climatic conditions Tresults in f{luctuations in
tributary streamflow, from year to year. To the extent that phosphorus
loads vary with the quantity of land runoff and stream flow, Tluctuations
in . precipitation can affect phosphorus Tload estimates and actual loads
from year to year.

While phosphorus (and other pollutants) is believed to vary in total
quantities as flows change, there is neither a long term data base for
tributary phosphorus concentrations, nor evidence to show a simple
relationship between total phosphorus concentrations and discharge. Since
the modelling exercise used by PLUARG to assess phosphorus management
options was based on expected annual conditions, however, it was suggested

that the basic phosphorus management strategy developed by PLUARG for the
Great Lzkes remains relevant. '

A further idssue of variability relates to the difference between
open-lake phosphorus concentrations and those in nearshore areas. While

PLUARG emphasized (as does the Commission) whole-lake problems and
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solutions due to the nature of its mandate with respect to the pollution
of boundary waters, it recognized the need for greater emphasis on the
study of nearshore areas which due to their location, differing
physical/chemical/biological dynamic characteristics and obvious direct
interface with man and his activities, could and do in some cases result
in an exacerbation of both phosphorus concentrations and their detrimental
impacts over those occurring in the open lakes. This suggests the need
for closer attention to the causes of and solutions to phosphorus loadings
to particular lakes than would be indicated by the whole-lake
loading-target load approach.

The Commission views phosphorus load and impact variability, due to
climate and intralake (nearshore/open-lake) complexities, as matters which
lie outside the scope of this report, but which merit careful further
study of expected phosphorus Jlczdings, - target Jloads, and indicated
remedial programs. With regard to climatic wvariations and trends, the
Commission recognizes that the calculations. of loadings would change from
year to year. It also suggests though that, until such time as it can be
demonstrated that periodic higher phosphorus loadings than the long term
mean for one or a serijes of years do not have a longer term effect on the
lake ecosytems, the Governments adopt the approach  of developing

- phosphorus management strategies for phosphorus loads and targets based on
1976, the year for which comprehensive data are available. The seasonal

variation 1in loading, and its relationship to ecological effects, .is
another matter that merits further attention.

The interrelationship between the cumulative effects of a number of
nearshore problems and an open-lake problem is not well understood. The
Commission suggests that the problems and interrelationships between
nearshore and open-lake problems be further examined in order to determine

whether whole-lake 7loadings and target loads -- which are the current
basis of analysis, except for the major subdivisions of Lake Erie and Lake
Huron -- are always the most relevant measures of appropriate pollution

control stirategies.

Despite the perceived needs for further study in these areas, the
Commission supports the view that, given the present state of knowledge, '
the broad scale of policy with which this report is primarily concerned,
and the need for early remedial action where possible and feasible, the
pollution data and control strategy for land use pollutants outlined in
this report are relevant to the present stage of policy decision-making
and merit early consideration and implementation by the jurisdictions in a
manner that will be sufficiently flexible to permit future adjustments as
better infcrmation becomes available..

2. Toxic and Hezardous Substances

The pollution of the Great Lakes by toxic and hazardous substances from
land drainage was also a major concern of PLUARG. The potentially severe
consequences posed by toxic and hazardous substances in the environmant have
received wide recognition only in the past few years. It is now clear that
such substances, especially organic pollutants, are of equal if not greater
concern than phosphorus in the Great Lakes ecosystiem. Indeed, they constitute
a potentially more serious environmental problem related to land use than the
relative weight given them in the PLUARG report would seem to indicate.



Various classes of organic pollutants can degrade biologically or
chemically, and may produce varying degrees of oxygen reduction in the water,
as well as taste and odor problems in water supplies or fish. However, the
main class of such substances which are of environmental concern are those
which do not readily degrade and which may bioconcentrate or bioaccumulate in
aquatic organisms, or which may be directly toxic to aguatic life or to
consumers of aquatic life. Another possibility which warrants concern 1s that
some organic pollutants can also be metabolized or changeq to a more th1c
form in a water body. Since little is known about the chemical and biologica!l
movement or their fate in the environment, or even the individual or combinzd
effects of many such pollutants, special vigilance must be accorded to their
presence in the environment. Indeed, a wide variety of persistent synthetic
organic  contaminants has  been  identified either qualitatively or
quantitatively in the environment, including water, fish and fish-eating
birds, and sediments in the Great Lakes ecosystem. Threats posed by toxic and
hazardous substances in the Great Lakes Basin ecosystem were highlighted in
the Commission report to Governments on water quality in the Upper Great
Lakes, and Water Quality Annual Reports of recent years.

Heavy metals can have both direct chronic and subtle acute effects on
biota. They may be taken up by organisms directly from the water or through
the food chain and cause severe growth and reproductive problems, as well as
pros oo related to changes in behavior patterns. As with organic compounds,
biomagnitication in fish tissues can also occur, depending on the metal, and
be a hazard both to the fish and to fish consumers, including man, if such
tissue levels are sufficiently high.

PLUARG found that land use activities (as well as the atmosphere as a
mechanism for pollutant transport) are presently contributing or have
contributed to the Great Lakes several groups of toxic or hazardous substances
with actual or potential detrimental environmental effects. The categories of
substances identified by PLUARG include trace elements (especially the heavy
metals, mercury and lead) and organic compounds (some pesticides, PCBs, and
.several industrial organic compounds). These are discussed briefly below.

(A) PESTICIDES

PLUARG studies indicate that Great Lakes biota continue to show
residual levels of DDT, aldrin-dieldrin and chlordane, all of whose use
-has either been banned or restricted in the Great Lakes Basin in recent
years. Heptachlor- heptachlor epoxide and atrazine were also found, but
are not determined to be an environmental problem at the present time.

PLUARG noted that organochlorine pesticides (e.g. DDT) were first
used in the Great Lakes Basin following World War II. These pesticides
were widely used because they were very effective in controlling insect
pests and were easy to apply. The capacity of these substances to resist
normal degradation in the environment, and their resulting bioaccumulation
in aquatic organisms, were subsequently discovered and their biological
implications appreciated. Because of these factors, all of thes=s
particular. pesticides have either been eliminated or greatly restricted in
the Great Lakes Basin. PLUARG focussed 1its initial concern on these
pesticides.



Current problems concerning DDT relate to its past widespread use.
PLUARG studies show that total DOT Jlevels in fish are well below the
United States and Canadian guideline of 5.0 mg/kg, with the exception cf
Lake Michigan where 1976 lake trout DDT Jevels still exceed this level.
The initial rate of decline in DOT levels following the 1972 ban has
slowed in recent years.

Lldrin-dieldrin has never received the same attention as DDT,
although 1t has been in use as long. Levels in fish from 1969 to 1974
have been just at or below the 0.2 mg/kg guideline. Levels in lzke trout

~and chub exceeded the guidelines in 1975 and 1S576. The reason for the

elevated levels in Lake Michigan alone are unknown. Current bans on the
use of dieldrin 1in both countries. appear to be responsible for its

declining levels in Great Lakes fish, although sporadic findings of higher
levels are still noted.

Chlordane was detected by PLUARG in all components of the Lakes Erie
and Ontario ecosystems in 1976. Levels exceeded established guidelines in
fish samples in the mouth of the Niagara River in 1977, and increases in
chlordane residues were also found in fish sampled near Point Pelee in
Leake Erie. The use of chlordane is currently restricted and PLUARG
anticipated that this should produce a decline in chlordane residues,
although the process may be slow.

The pesticides atrazine and heptachlor-heptachlor epoxide were also
found in Great Lakes weters. Past bans on the use of neptachlor in the
Great Lakes Basin appear to have eliminated this pesticide as a water
quality problem at the »present time. PLUARG found atrzzine in every
Ontario rivermouth sample taken during its study and concludad that
because of its relatively rapid biodegradation in the environment atrazine
was not be a problem at the present time. No residues of atrazine were
found in Great Lakes f{ish. Nevertheless, the difficulties involved in

determining "safe" Jevels for such compounds gives cause for caution in
permitting undesirable levels in the water.

The new pesticides being used in the Great Lakes Basin (e.qg.
organophosphates, carbamates) generally have chemical properties which
either allow them to be rapidly degraded or else not bioaccumulated in
biota. Consequently, no water quality problem relating to their use is
evident at present, although continued monitoring is warranted.

INDUSTRIAL ORGANIC COMPOUNDS

PCBs (polychlorinated biphenyls) were found %o be widely distributed
throughout the Great Lakes ecosystem, having been used in the basin for
more than 40 years. PCBs have been called one of the most persistent
toxic pollutants 1in the environment. PCBs are exceptionally stabie
compounds that have been wused in a wide variety of industrial end
commercial applications, principally in electrical transformers, paper
coating and the use of PCB-contaminated oils on unsurfaced roads. They -
are very resistant to biodegradation, and they can usually be successfully
destroyed only by high temperature incineration. Although the U.S.
Environmental Protection Agency banned the manufacture of PC8s in 1976, a
total ban on the use and transport of PCBs (except by EPA - approved
permit), did not go into effect until mid-1979. In Canada, a ban on the



use of PCBs, except for their continued use (but not replenishment) in
certain existing electrical equipment, has been proposed but is still
ynder review.

While PCBs are only sparingly soluble in water, they are quite
soluble in fat, and as a result can bioaccumulate readily in the fatty
tissues of fish, birds and human beings. It is for this reason that they
represent an environmental hazard, with the effects noted below. This is
reflected in the PLUARG findings that even when levels of PCBs may be
barely detectable in water, PCB levels in fish tissue can exceed
established guideline concentrations for human consumption. The average
concentration of PCBs in fish for the past eight years has exceeded the
" Unijted States and Canadian quidelines only in Lakes Michigan and Ontario,
although the maximum levels of the range of PCB concentrations in fish

exceeded the guidelines in all the lakes.

The bioaccumulation effects of PCBs, which cause reproductive failure
and deformities in fish-eating birds, were seen in Lake Ontario herring
qulls. Adult qulls exhibited a sharp decline 1in egg hatching, and their
young were often grossly deformed, particularly their bills, rendering
them incapable of eating. While there is no toxicological data as yet on
the human effects of PCBs, it was found that subjects with the highest
Tevels of PCB in fat tissues were also those who consumed large quantities

. fish from the Great Lakes. Because of elevated PCB levels, numerous
warnings and several bans have been 1issued in the past concerning
commercial fishing of coho and chinook salmon in Lake Huron, Georgian Bay,
North Channel, Lake Erie and Lake Ontario; catfish and eel in Lake
Ontarijo; and salmon in Lake Michigan. PLUARG found that the levels of
PCBs in fish tissue have not changed significantly over the past 8-9
years,

Sediments in the Great Lakes, particularly Lakes Ontario and Erie,
are highly contaminated with PCBs (Figure 4). The sediment contamination
pattern indicates that large urban areas are major sources of PCBs. They
are found in both municipal and industrial wastewaters. Also the
widespread dispersion of PCBs throughout the Great Lakes sediments
suggests that the atmosphere is transporter of PCBs to the Lakes.

Hexachlorobenzene (HCB), an organic material used in the plastic and
dye industry, nas been shown to be very steble in the environment and
readily bioaccumulative, although it s easily volatilized. HCB has been
shown to be carcinogenic 1in Jaboratory tests. PLUARG studies showed
levels of 10-25 ug/kg in fish tissues in Lake Ontario tributaries. Lake
surveillance data show concentrations ranging from non-detectable to 20
ug/ka in Lakes Ontario and Erie. The sources of HCB are not well known
at present. It is ‘noted that there are no formal guidelines for HCB in
fish for human consumption at the present time.

Mirex 1is a substance which, while used in pesticides 1in southern
parts of the United States, is considered primarily an industrial chemical
in the Great Lakes Basin. It is used in the manufacture of plastics, as
well as a fire retardant 1in synthetic fibers. It has never been
registered for use in pesticides in Canada.
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FIGURE 1. PCB CONGENTRATIONS IN SURFACE SEDIMENTS OF LAKES
HURON, ERIE AND ONTARIO. (ppb = pg/kg)



Mirex was first reported in Lake Ontario fish in 1974, and continued
without decline to 1977. The input was traced to point sources on the
Niagara and Oswego Rivers of New York. No source was detected in Canadian
tributary suspended sediments in. 1974-75; high Jlevels of mirex were
detected in fish in Kettle (Creek, Ontario during 1978, but not in fish
collected in the open-lake. The 1978 Great Lakes Water Quality Agreement
established an objective of substantially eliminating mirex and its
degradation products from water and aquatic organisms.

Many other chemicals produced and used in the United States and
Canada may pose severe environmental or health problems. However, our
knowledge of the potential risks associated with many chemicals s
relatively scarce. Indeed, in many cases we do not learn of the risks
associated with chemicals until after they have produced damage to human
or environmental health. Examples are asbestos, DDT and PCBs. A recent

-inventory prepared by the IJC's Science Advisory Board indicates

approximately 2800 chemicals are produced or used in the Great Lakes
Basin, with nearly 2200 of these chemicals being organic compounds. The
IJC's Water Quality Board reported that about 400 organic compounds have
been identified in either discharges to the lakes, in sludges, in lake
water, sediments, benthos, plankton, fish or wildlife, or in the air.
Another 100 organic contaminants are currently being evaluated. Both
man-associated and natural sources are believed to be contribuiing these
aucerials to the lakes.

HEAVY METALS AND OTHER TRACE ELEMENTS

The beginning of heavy metals entering the Great Lakes above naturazl
levels roughly corresponds with the beginning of European settlement of
the basin in the mid-1800's, and the clearing of large areas of land for
agricultural and urban use. The rapid growth of industry in the basin
since that time has produced significant increases in inputs of heavy
metals to the basin. PLUARG studies involving lake sediment cores
demonstrate that man has been instrumental in increasing inputs of
virtually all pollutants to the Great Lakes.

PLUARG determined that several trace elements were present or
potential pollutants to the Great Lakes System, some but not all of these

. being heavy metals. The substances of concern are mercury, lead, arsenic,

cadmium, Selenium, copper, zinc, chromium, and vanadium.

PLUARG indicated that the basic criteria for establishing the
potential for environmental contamination for these above listec elements
should be based on their eaccumulation in the sediments and biota above
naturel background Jlevels, and more importantly, on their ability to
undergo methylation to a more toxic form. Based primarily on this latter
criterion, PLUARG determined that mercury and lead are of greatest concern
in the Great Lakes ecosystem.

The concern with mercury stems from the discovery that some
microorganisms in lake boitom sediments can convert inorganic mercury in
sediments into an organic form, methyl mercury which can undergo
bioaccumulation in fish and is a very potent human nerve poison.



Sediments and fish, especially in Lakes Ontario, Etrie and St. Clair,
are presently contaminated with mercury. This mercury is darived from
several sources, including pesticides, past point source discharges from
several chlor-alkali industries in the Lake St. Clair Basin, and present
atmospheric deposition both directly into the Great Lakes, and onto the
Jand surface with subsequent drainage to the lakes.

As a result primarily of the point source discharges to Lake St.
Clair and the Detroit River, the sediments and fish of Lake St. Clair
beceme contaminated with mercury. The commercial fishery was subsequently
closed, bans on sport fishery were also imposed on for Lake St. Clair and
for certain fish in Lakes Huron, Erie and Ontario.

It is noted that as a result of the control of point sources of
mercury discharges, an encouraging decline in mercury levels occurred in
Lake St. Clair fish between 1970 and 1877. Re-opening of the Lake St.
Clair commercial fishery 1is being considered. It is also noted, however,

that mercury-laden sediments are moving slowly eastward into Lakes Erie
and Ontario. :

Lead has also been identified by PLUARG as a pollutant of concern
mainly because of its potential for undergoing methylation to a more toxic
form. PLUARG did not identify lead as an actual environmental concern at
present, but rather cited its potential for undargoing biomethylation as a
reason for concern and continued monitoring. Substantial inputs of lead
from nonpoint sources, particularly from automobile exhausts in the large
urban complexes of the Lakes Erie. and Ontario Basins, have had a
measurable effect on the concentrziion of lead in lake sediments. The
influence of large urban centers, in particular, can be seen in the lead
leveis in sediments -of Lakes Erie and Ontario. The importance of the
atmosphere as a transport mechanism for lead entering the Great Lakes was
stressed by PLUARG. At present, the levels of total lead in Great Lakes
fish are below the accepted guideline of 10 mg/kg. PLUARG did note,
however, that the early stage of evaluation of methyl lead levels in fish
may ultimately lead to a revision of the guideline for fish.

SEDIMENTS

Erosion of land and the subsequent input of sediments into the Great
Lakes is a natural phenomenon which has been occurring since the formation
of the lakes. With the settlement of the basin, and subsequent clearing
of land for agricultural and urban uses, has come an increase in sediment
loads to the lakes.

The immediate effects of sedimentation are the problems observed in
2 downstream portions of tributary streams and in harbours and bays in
¢ nearshore earees of the lakes, where siltation may impair the use of
water tor drinking or may present aesthetic problems. Sedimentation may
also Qamper shipping activities, or reduce the viability of fish spawning
grounds.
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Another concern related to sediments is their role as a "pollutant
carrier” on the one hand, and & pollutant sink or trap on the other. This
phenomenon applies to wvirtually all pollutants discussed thus far,
including organic compounds, phosphorus and heavy metels, and depends to a
large extent on the chemical conditions in the water.
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Sediment particles cen transport pollutants to the lakes and thus be
a pollutant "source", when the Jlatter become bound to the particle
surface, especially clay-sized particles. The pollutant-laden particle
can then be carried to the lakes, where the pollutant may become unbound
from the particle surface under certain conditions, such as oxygen
depletion in the water. It will then be available for uptake by organisms
in the lakes. This 1is the manner in which phosphorus regeneration from
lake bottom sediments ("internal loading") generally occurs.

Conversely, pollutant-laden sediment particles may not release the
poliutant to the water. In addition, sediment particles may adsorb
pollutants from the lake water. In this case, the sediment is acting as a
pollutant trap or "sink" by rendering the pollutant unavailable for uptake
by aquatic organisms. The bound pollutant may remain unavailable

. essentially permanently when the sediment particle sinks to the bottom of

the lakes or leaves the lake by way of the outflow stream. Alternately,
the pollutant may be slowly released to the water and become available
over time, depending on the biochemical conditions in the lake.

As @& general rule, pollutants are released from sediments under
chemically-reducing conditions in the water, such as occur under
conditions of oxygen depletion. Phosphorus, for example, is usually
~eleased from sediments in large quantities when this occurs in the
nypolimnetic waters of Lake Erie's central basin. Metals are also
released under reducing conditions. By contrast, chemically-oxidized
conditions generally cause pollutants to remain attached to sediment
particles. If any release does occur, it is usually very slow, so that
the pollutant in effect becomes buried in the bottom sediments. Metals.
for _example, usually remain bound to particles under such conditions,
while phosphorus release is usually non-existent or very slow. As a
result, it is generally preferable, from the point of view of water
quality, to maintain oxygenated conditions in water bodies since this
tends to decrease pollutant releases from sediment particles. This dual
nature of the role and effects of sediment particles should be kept in

mind when assessing the impact of sedimentation on the Great Lakes
ecosystem. :

Sediment sources in the Great Lakes include surface runoff from a
variety of land uses, including agricultural and urban areas, forests and
other land uses, as well as shoreline erosion. Of these sources, erosion
of agricultural land, particularly croplands and streambank erosion, are
the primary contributors of sediments. PLUARG observed that unit area
loads of suspended solids (sediment) ranged from 60-960 kg/ha/yr (67-1,075
1b/acre/yr). The total loadings of suspended solids and sediments from
the above sources amount to an estimated 60,423,560 metric tons per year.
Tributary inputs, which include runoff from agricultural, wurban and
forested lands account for 11,266,560 metric tons, while the remaining
49,157,000 metric tons are from shoreline erosion. It is evident that
soil losses, apart from any associated pollution problems, can represent a
substantial economic loss to the Great Lakes Basin, in terms of Jlost
production to individual farmers. It is also noted, however, that the
absolute quantities of inputs of sediments to the lakes should be viewed
with caution when considering their actual impacts on the water quality of
the lakes. Sediment from shoreline erosion, while large in quantity
basinwide, does not usually carry substances which can affect water



quality to the same degree as agricultural or urban sediments. Even where
chemical substances of concern are a natural component of shoreline
sediments, they are not generally as concentrated or in a form readily
assimilated by organisms or lake waters (particularly the apatite form of
phosphorus). Hence the potential impact on water quality from shoreline
erosion is less severe then similar or even much smaller quantities of
sediment from developed areas where polluting substances are generated in
large part by man's activitiés.

Highly-erodible soil, eand erosion-sensitive land wuses, do not
necessarily result in high sediment loading rates, since the location and
management of waterways that could receive eroded sediments (including
streams and ditches) as well as soil management practices can also have a
significant effect on so0il erosion and transport to the Great Lakes. The

ceffect of such remedial management practices as buffaring waterways with

grass or trees can be to decreese sediment loads. PLUARG results indicate
that a substantial reduction in the transport of fine-grain sediments by
improved erosion and sediment control progrems, coupled with such
established measures as contour cultivation, would also reduce the Jloads

of sediment-associated poliutants, particularly phosphorus, nitrogen and
pesticide residues.

Localized Nonpoint Pollution Problems

PLUARG pointed out in its study that while some pollutants did not

consititute lakewide, transboundary problems, they did have actual or
potential.environmental consequences on a localized scale. These pollutants
are discussed below.

(A)

{ICROORGANI SMS

Pathogenic bacterija (i.e. disease-causing bacteria) of human and
animal origin enter the @&reat Lakes through .direct sewage plant
discharges, direct storm sewer discharges, combined storm and sanitary
sewer overflows and private wasie disposal system failures, discussed
earlier in the section on phosphorus . A major component of the urban
diffuse bacterial load is of non-human origin (e.g. pets).

PLUARG studies indicated that, comparatively speaking, bacteria
entering the Great Lakes due to land drainage do not represent a major
water ocuality problem 1in the basin at present. Bacterial impact is
generaliy restricted to the nearshore zone of the lakes. Local problems
could arise within the vicinity of municipal water intake, or in areas
where surface waters are used for swimming. Beach closings resulting from
bacterial contamination have besn common in recent years in the Lower
Great Lakes. Hence, increased vigilance is necessary in such areas.

CHLORIDES

The use of road deicing salts (especially chlorides) in the Great
Lakes Basin has been increasing since the turn of the century. The heavy
use of salts, and related snow disposal practices, -has resultsed in a
substantial input of chlorides to .the lakes. It is also goted, however,

that industrial sources are the major sources of salts to the lakes,



accounting for 57-93 percent of the total input, depending on the lake
basin.

Localized problems due to chloride pollution have been observed in
some nearshore zones and harbours and bays, particularly near urban
areas. In terms of Great Lakes environmental problems, however, chlorides
from diffuse sources are not of concern to open-lake water quality or
biota since present concentrations are far below detrimental levels,
although changes in algal species caused by rising chloride levels have
been identified in the literature. From the ecosystem viewpoint, other
problems are caused such as the social costs of automobile corrosion and
damage to vegetation and clothing. These factors warrant consideration
and concern in assessing the benefits of salt application.

“ NITROGEN

Nitrogen is of localized concern where it contributes to groundwater
pollution. As such it affects the use of groundwater as a drinking water
supply. Nitrogen 1levels about 10 mg/L in drinking waters can affect
newly~born infants, causing the health probliem known as
methyloglobinemia. In terms of Great Lakes water quality, however, PLUARG
determined that nitrogen from diffuse sources is not a concern at present.

laste Disposal

SANITARY LANDFILLS

Leachate from sanitary landfills can contain elevated levels of heavy
metals, organic and inorganic compounds and chlorides. Such leachate from
improperly designed or managed landfills may percolate down to contaminate
groundwaters or Jleak out from improperly sealed sites to contaminate
surface waters.

Some localized pollution from sanitary landfills has been identified
in the Great Lakes Basin. PLUARG, however, determined that
properly designed and managed landfills used:for disposal of normal human
produced refuse (i.e. garbage) minimize potential impacts and present
little threat to Great Lakes water guality. It must be emphasized that
this is a different problem from that of hazardous waste disposal sites
discussed below.

It is now realized that many lYandfill operations, both regulated and
unauthorized, contain large quantities of hazardous wastes, yet the types,
quantities and, often locations of hazardous waste in the basin are often
not clearly known. The relative importance of landfills as sources of
PCBs, for example, compared to other sources is not known. Further,
existing landfill sites are often not designed to safely contain hazardous
materials over the long term. Improperly desiagned or located hazardous
waste disposal sites have considerable implications for Great Lakes water
quality. The siting and proper operation of sites for disposal of
hazardous wastes has been identified as a severe problem in the Great
Lakes Basin by the Great Lakes Water Quality Board.



(B) HAZARDOUS WASTE DISPOSAL

Because the Great Lakes Basin is the "industrial heartland" of the
United States and Canada, industry of all types can be found there,
especially near population centres. A by-product of this intense
industrial activity 1is a wide variety of 1liquid and solid wastes,
including about one-fourth of all the hazardous materials produced in the
United States.

The Jlocations and types of hazardous waste disposal sites were
surveyed by PLUARG as part of its inventory of specialized land uses.

However, because the sites were only those that could be identified,
and which handle a great variety of wastes, not all of which are clearly
identified, the numbers only hint at the scope of the problem of

~controlling and assessing the impacts of hazardous waste disposal in the
Great Lakes Basin.

Only recently has the full magnitude of the environmental and health
problems associated with the disposal of hazardous wastes become
appreciated. In the United States, the Environmental Protection Agency
(EPA) has estimated that more than 35 million tons (70 billion pounds) of
hazardous wastes are produced annually across the country, mainly in the
chemical, petroleum, metals or related industries. Government actions in
recent years which restrict the discharges of hazardous and toxic wastes
to municipal sewer systems and to water bodies in order that both such
systems might be protected, have helped focus attention on the problems of
the ultimate disposal of a wide variety of toxic or hazardous industrial
wastes.

Hazardous and toxic wastes, wusually produced as by-products of
manufacturing processes, can have a multitude of effects in the
environment. Of primary concern is that they threaten human and animal
health. Hazardous wastes can cause birth defects and cancer in humans and
they can also harm or kill {ish and wildlife. These wastes can severely
affect water quality if allowed to enter water bodies, and can result in
serious economic losses to users of the water.

The 1leaching of 1liquid wastes through the underlying surface of
disposal sites into the groundwater and/or ultimately into surface waters
pose a serious threat to human and environmental health. Other routes of
exposure also exist, including overflow and runoff from disposal sites,
the atmosphere (through improper incineration, evaporation or wind
erosion), fire and/or explosions due to chemical reactions occurring at
sites, direct contact of humans or wildlife with the wastes, and possibly
of most importence to humans in the Grezt Lakes Basin, adversely affecting
human health through the food chain via biocaccumulation in the fish eaten
by humans.

At a recent World Health Organization {WHO) meeting it was noted that
in Europe nearly a thousand new chemicals go into production each year..
Experts at this meeting spoke out strongly for a world-wide plan to dea)
with chemical pollution, noting that “national legislation was
insufficient to deal with the hazards of uncontrolled or improper use."
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It is ironic that environmental laws aimed at protecting the air and
waters have in part forced more and more wastes to be disposed of on the
land. Many of the resulting disposal sites have proven to be wholly
inadequate for such purposes. Even adequate industrial landfills may be
inadequately secured after they have become filled (i.e. "capped"), so
that they can eventually leak chemicals. Incomplete and unsecured dump
sites, are potentially even more serious, both because they are numerous
and because often their existence is unknown. Hence people who live near
such sites can be exposed to the effects of such chemicals without their

. knowledge. In recent year it has become common to find barrels of
~unidentified chemicals hidden in abandoned warehouses or stored on lots in

rundown sections of cities, under elevated roadways or open fields beside
them.

Further, chemicals are often indiscriminantly dumped on vacant lands
or poured into municipal sewers or private disposal wells. There are now
in the United States about 18,500 sites for municipal solid waste
disposal, 23,000 sites for sewage sludge disposal, and more than 100,000
sites for industriel wastes, not counting those sites of known quality
which have been closed. The United States EPA has, in fact, documented
more than 400 cases of damage to health and the environment which have
nccurred as a result of the improper management of hazardous wastes, a
..iitation described as the "tip of the iceberg".

The Great Lakes Basin Commission has concluded that "adequate
treatment and disposal capacity for hazardous wastes in the Great Lakes
Basin does not exist.” It further concluded that "old, inactive disposai
sites which may contain hazardous wastes exist around the Basin. The
specific. number, Tlocation and potential hazards of these sites are
unknown." Yet because of the concentration of industry in the Great Lakes
Basin, maintaining of this region's economy, while at the same time
assuring adequate environmental and health protection, depends more on the
ability of the population in this region to adequately address problems
associated with production of hazardous materiais than it would in other
less industrialized areas of the United States and Canada.

Atmospheric Pollution

The atmosphere acts as & mechanism to transport pollutants from a
large number of different sources to, and within, the Great Lakes Basin.
These pollutants are deposited directly into the lakes or on the land
within the basin, and then carried by storm runoff and snowmelt into the
lakes and tributaries. While the atmosphere is not a source of pollution
in itself, it can carry large quantities of polluting substances over
great distances. During this trensport process, certain pollutants from
land sources can also be transformed into more toxic forms than their
original form.. PLUARG found that the amounts of material deposited into
the individual lakes were generally proportional to the lake surface area.

It was found that the atmospheric input was surprisingly high in some
instances. For example, the atmosphere contributed about 1,600 metric
tons of phosphorus in 1976 to both Lakes Superior and Michigan. The 1976
phosphorus input to Lake Huron was about 1,100 metric tons. Even the
relatively small surface areas .of Lakes Erie and Ontario received about
800 and 500 metric tons of phosphorus during this period.



The atmospheric inputs of several other materials investigated by
PLUARG were also significant. The Reference Group noted that lead was
contributed to the Great Lakes by the transport of lead through the air
from automobile exhausts. Also, atmospheric inputs of asbestos from
vehicular brake linings occurs in the Great {akes Basin.

Toxic materials were also found +to be trensported via the
atmosphere. Urban areas are major sources for PCB pollution of the Great
Lakes. PLUARG also observed, however, that the widespread dispersal of
PCBs throughout the sediment of the lakes, including areas remote from

industrial centres, indicates the importance of atmospheric transport of
PCBs throughout the entire Basin.

Wind erosion results in 1ifting soil and sediments from the land
surface. This is so especially in construction areas and in other land
areas whose surfaces have been cleared, thus exposing the soil to wind
action. The dust bowl in the southwestern United States during the 1930's

serves as an extreme example of soil movement through the air as a result
of wind erosion.

Acid rain is a drematic and serious example of industrial emissions
being transported over long distances through the atmosphere and
undergoing chemical transformation in the process to produce a severe
environmental problem. Indeed, the problems of acid rain are becoming
global in nature. Acid rain is produced when sulfurous oxides (especially
from coal-burning thermal electric plants and smelters) and nitrous oxides
(mainly from automobile exhaust emissions) interact with moisture in the
atmosphere producing water with substantially increased acidity. This
water is then distributed over land and water surfaces as precipitation.
The fdmpacts of the resulting acid rain have been shown to be severe 1o
biota, especially fish, in 1lakes with low "buffering” capacities. Such
lakes exist in areas whose geological characteristics are such that there
is 1ittle or no natural capacity to neutralize the increased acidity which

enters the lakes. In severe cases, essentially lifeless lakes have been
produced. '

Acid rain hes received considerable attention in the Great Lakes
region in recent months because it affects some lakes in upstate New York,
and Jakes in the Canadian Shield area of Ontario. In terms of Great Lakes
water quality, however, PLUARG concluded that acid rain has no measurable
effect at present, except in two isolated embayments in Georgian Bay.
Because of the large volume of water in the Great Lakes, and an enormous

buffering capacity, the likelihood of the pH changing as a resuit of acid
rain is remote.

Nevertheless, the effects of acid rain on inland lakes, vegetation
and biota in the Great Lakes Basin can be severe. Such effects have
received considerable attention in upper New York State and in the
Canadian Shield area. Furthermore, acid rain can lead to the mobilization
of heavy metals from soil and sediment into the water and may then be
transported to the Great Lakes. Thus, the effects of acid rain on the

land and tributaries may ultimately be shown to have a measurable effect
on the Great Lakes ecosystem.



It is clear from the PLUARG study that atmospheric inputs of
materials to the Great lLakes deserves much more consideration. Virtually
any material discharged into the atmosphere (e.g. stack emissions,
automobile exhausts) will eventually be returned to the land or water
surface in dry fallout or precipitation. Materials may be deposited in
the Great Lakes Basin from sources both within the basin and outside the
basin. Such long range transport of pollutants is already a problem of
globel nature, as exemplified in acid rain problems occurring in numerous
regions in Eturope and North America and as highlighted in recent reports
of the 1JC's Science Advisory Board and Water Quality Board. These
“ concerns will become more severe in the future as energy demands increase
the burning of coal as an alternate energy source both within and outside
the Great Lakes Basin.
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V. THE COMMISSION'S CONSIDERATIONS AND  CONCLUSIONS REGARDING  REMEDIAL
MEASURES AND PROBABLE COSTS: A COMPREHENSIVE MANAGEMENT STRATEGY

In advising the Commission on the nature and cost of remedial measures,
PLUARG adopted the approach of outlining an overall framework for the
ascessment and implementation of the required measures. This framework 1is
outlined in Chapter 3 of the final PLUARG Report Environmental Manaagement

+rategy for the Great Lakes System.

As noted earlier, the reference requested further to the assessment of
remedial measures, that the Commission "Consider the adequacy of existing
programs and central measures and the need for improvements thereto."
Therefore, the Commission has reviewed the general &dequacy of governmental
programs and legislation and recommends some specific measures in Chapter VI
on the basis of the information available to it. With some updating, the
basic sources of information-to the Commission were the series of technical
documents created within the PLUARG project and the Public Hearings. The
PLUARG Technical Reports 011, 012 and 013 are 1listed in Appendix III of this
Report.  PLUARG 1itself did not provide an extensive review of -existing
programs in its Final Report.

This chapter presents the Commission's considerations; conclusions and
recommendations regarding the requirements for an overall management strategy
identifying its elements, current shortcomings and possible new directions, as
requested in <the Reference. Chapter VI deals in a similar manner with
specific remedial measures that are appropriate for dealing with various
nonpoint pcllution problems. ,

The Commission recognizes the value of the comprehensive framework for
addressing land use pollution problems, and accepts PLUARG's concept of a
comprehensive management strategy, in principle. The Commission recommends
thet the Governments of Canada and the United States in partnership with the
state and provincial governments, and local Jjurisdictions where relevant,
should undertake to develop a comprehensive strategy of pollution control for
the Great Lakes which would be specifically directed at but not restricted to
nonpoint pollution. The goal would be to provide a coordinated, consistent
and .effective approach to the management of the Great Lakes ecosystem. The
Commission further recommends that such a strategy have sufficient flexibility
to permit individual Jurisdictions to maintain their -resource and land
management prerogatives to the extent that they are consistent with the Great
Lekes Water Quality Agreement of 1978. This flexibility should also ensure
that the strategy can be responsive to future scientific, technological and
socio-economic developments concerning the means and effects of poliution
control. While this overall strategy should form the basis for dealing with
nonpoint pollution in the Great Lakes Basin, ongoing and priority programs
should be pursued in the meantime.

There are several components to the overall strategy which the Commission’

believes it should recommend as a planning and management {ramework. These
are discussed in a descending order of generality as follows:

~ a0 _



0 An Etcosystem Viewpoint
- the need for a comprehensive, Basin-wide perspective
o A Management Framework
- the development of programs by each Jjurisdiction wiphin a
coordinated, Great Lakes framework, and provision for monitoring the
effectiveness of these programs.

o Coordination and Assignment of Responsibilities within Jurisdictions

- the need to ensure a mechanism for improved coordinated consideration
of environmental issues in government decision-making

0 Identification of Broadscale Remedial Programs and Priorities
- the need to establish priorities while ensuring equity between the
various segments of the population affected in different degrees by
remedial programs, as well as ensuring a broad minimal level of
acceptable land use practices throughout the Basin
o Assessment of Cost-Effectiveness and Implementation Practicability

- the need for assessing alternative remedial measures from a practical
and socio-economic standpoint, and the difficulties of doing so

o Administrative and Legislative Requirements
- the adequacy of current legislation and administrative systems in
general, from .the management framework perspective (specific

requirements to be noted in Chapter VI)

0 Public Involvement and Information

- the need for, and some ways to achieve, better public knowledge,
involvement, and action

© Monitoring and Review of Management Plans and Remedial Programs.

1. An Ecosystem Viewpoint

An ecosystem approach to environmental maznagement means recognition of the
unity and the complexity of interconnections within 'the ecological system of
which man is a major component. The natural system has a fixed or "finite"
capacity for stress from man's activities. This is being pushed to the
limits, especially in certain sub-components of the ecosystem; the created
stress 1is turned back on mankind in the form of detrimental impacts on human
health, aesthetics and the economic system itself.

A1l of man's activities, either individual or in the form of
institutionalized (e.g. urban and industrial) activities, have a potential
series of impacts throughout the complex set of interrelationships which make
up the ecosystem. Not all or even most of these impacts are obvious but they
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could appear much later in time, or at other places in the ecosystem, some cf
them unexpected. Therefore, it is important that, to the extent possible, the
probable impacts of actions, are assessed. This approach should be applied to
actions capable of causing major social or environmental change so that
informed and rational decisions can be made and, if necessary, approached with
caution.

While it has become clear that such an approach is required for major
development or resource management decisions, it applies also to the area of
nonpoint pollution and control strategies. The impacts of land-use activities
often may not be clearly definable or attributable to specific actions or
individuals, but rather are the cumulative result of individually minor or
apparently unrelated actions which, together and over time do cause serious
harm. Similarly, efforts to remedy such problems may have far-reaching
effects and should be dealt with in a comprehensive manner.

An example will serve to illustrate the value of the ecosystem approach.
There have been proposals that fertilizer application on agricultural land
should be limited, as a measure to reduce phosphorus runoff into the Great
Lakes. Some of the considerations that.would be relevant are:

- the reTau1ve and absolute impacts on water quality and aquatic resources
in both the lakes and tributary streams; (phosphorus loads from fertilizer
use have not been shown to be. a major component of total whole-lake
loadings, but may cause local problems and contribute to the problem);

- alternate measures of phosphorus pollution control both within and outs1de
the agricultural sector, to ensure the best action; (other measures could
result in larger reductions, but the relative practicality and
cost-effectivensss must be assessed); .

- the short and 1long term effects of such measures on agricultural
productivity as opposed to others such as erosion and runoff controls, or
phosphorus control in other places; (the proper application of fertilizers
may reduce phosphorus loads sufficiently-to avoid other actions that would
affect productivity. On the other hand, large reductions in applications

could =also reduce productivity; therefore, the trade-offs should be
assessed);

- the implications of such measures for the control and impacts of other
substances such as toxic substances in the same sub-ecosystem; (limiting
fertilizers may induce other measures to increase productivity, such as
increasing herbicides, that could present greater environmental dangers);

- administrative and Jlegislative implications including the enforcement
capabilities; (does the legislative ‘basis exist, or is it desirable, if
so, could it be enforced);

- the relative efficiency of farmer education and setting guide1ines
opposad to requlations concerning best management practices for fertiliz
application; (oersuaswon and incentives may be more appropriate, ngen t
scope of the problem and practicability of regulations);

~
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- the economic and energy consequences of alternate measures for both the
individual farmers and the regional economy (other measures might be more
beneficial with regard to farm economics and the use of energy). :

Undoubtedly, there are other considerations that could be noted, as this
example is but illustrative and very broad in definition. The point is that
even seemingly simple management decisions can have complex ramjfjcationx
throughout natural and socio-economic systems and that, if these ramifications
are not taken into account, may result in unintended consequences including
economic and social harm without commensurate benefit, or the absolute failure
.af the program.

In its Fifth and Sixth Annual Reports on Great Lakes Water Quality, the
Commission endorsed the ecosystem approach to the study and management of the
boundary waters of the Great Lakes System. The basis of this approach was
contained in recommendations of the Great Lakes Science Advisory Board and in
particular its 1978 special report, "The Ecosystem Approach“. The validity of
an ecosystem approach was given recognition in the revised Great Lakes Water
Quality Agreement of 1978 which uses the term "Great Lakes Basin Ecosystem",
and is the perspective of this Report.

2. A Management Framework

Due to the nature of nonpoint pollution, there is a need for a management
strategy that 1is somewhat different and more complex than that for point
source pollution. 1t should include detailed plans for coordinated and
comprehensive action at all levels of jurisdiction and between Jjurisdictions
that can "be assessed as to their adequacy and effectiveness in reaching
agreed-on goals for the control of nonpoint pollution of the Great Lakes.

At the international 1level, there is a need for & clear understanding
between all Great Lakes Jurisdictions which sets out the goals and general
nature of programs reguired. The basis for such an understanding exists at
the binational Tlevel 1in Article VI of the 1978 Great Lakes Water Quality
Agreement which provides for a wide variety of programs and other measures to
meet the objectives of the Agreement. The jurisdictions could build on this
part of the Agreement, to ensure a basic understanding as to the desired scope
and nature of nonpoint pollution control, within the overall poliution control
context for the Great Lakes. Within this international understanding, an
adequate process for ensuring comprehensive action within Canada and the
United States is required. The purpose of such understandings, both
internetionally and within each country could be at least three-fold:

(a) to make explicit a commitment by all jurisdictions to nonpoint pollution
control, and also to assure cooperative, coordinated and comprehensive
programs of research, planning and implementation, so that efforts in one
Jurisdiction would not be rendered ineffective by the land management
policies of other jurisdictions. At the same time, it is important to
recognize that identical programs or approaches to pollution control may
not be relevant to all Jurisdictions and that the precise nature of
remedial programs remain within the prerogative of each relevant

Jurisdiction as long as the water quality objectives of the Great Lakes
system are met or exceeded;



(b) to the degree consistent with the need for mutual and effective action, to
deal with concerns that control of nonpoint Great Lakes pollution would
have differential impacts on various Jjurisdictions, arees or aroups of
individuals, that would not be justified in terms of equity, impacts on
the Great Lakes and/or cause comparative economic disadvantages.

(c) to establish the portion of the requirements of Article VI of the Great
Lakes Water Quality Agreement to be met by nonpoint source control so
that, together with water quality objectives and surveillence data, the
Parties to the Agreement and this Commission can better assess the
adequacy of the programs which are implemented.

In Canada, the Federal government does not, in general, have jurisdiction
over land use and related poliution problems, these being primarily within
provincial Jjurisdiction. A number of mechanisms exist for federal-provincieal
coordination, however, including the provision in the Canada Water Act for
formal cost-sharing Agreements, and consultation such as through the Council
of Resource and tEnvironmental Ministers.

With respect to the Great Lakes, the Canada-Ontario Water Quality
Agreement has provided the basis for cooperative implementation of the 1972
Great Llakes Water Quality Agreement, with specific agreements on using water
gquality objectives, acceleration of investment in sewage treatment facilities,
the development of research strategies, and research in a number of areas
including phosphates, their removel and alternatives, sewage disposal and
basic ecological processes. A Federal-Provincial Review Board administers the
Agreement. This Agreement, when renewed, could serve as a useful vehicle for
an expanded joint program, within which an expanded research program and

provision for a management plan for dealing with nonpoint pollution should
recejve special attention.

In the United States, the Federal government has the power to implement
programs in this area but relevant legislative measures and administrative
policies place primary «esponsibility for implementation on the States.
Formal cooperative arrangements between the Federal and State Governments have
recently been established with the institution of annual agreements between
the U.S. Environmental Protection Agency and +the Basin states regarding
priorities for environmental problems and how they are to be addressed. As
these agreements are renewed, they could incorporate explicit and special
consideration of the needs for nonpoint pollution control programs, such as
sntained in the proposed Ohio agreement. ' '

Other provisions for Federal-State linkage have existed in the discharge
permit system for point sources, and the provision of funding (including
construction grants) and technical assistance for planning and remedial
actions meeting set standards. The major example of relevance to nonpoint
poilution has been the development of the Water Quality Management Plans
cdeveloped under Section 208 of PL 92-500*, which are intended to ensure that
controls over land runoff are developed where required and include water
guality considerations. These plans have been a comprehensive, effective
measure from a planning standpoint, but lack adequate implementztion

*inother  relevant  example of Federal-State-lLocal cooperation discussed
. eisewhere in this report, are the voluntary programs of soil and water
conservation such as that of the Soil Conservaiion Service.



assurances for non-point source control. In addition, the Great Lakes Basin
Commission provides a state-federal mechanism for basinwide water-related
planning, hut has no implementation authority.

The degree of concern for environmental problems varies greatly between
states, although it is generally increasing. In that the EPA Federal-State
agreements noted above recognize the requirements of the Great Lakes Water
Quality Agreement, it is hoped that they will lead to a s;ronger more
effective commitment of all States to the Great Lakes Water Quality Agreement
and coordinated nonpoint remedial programs in particular. With respect to
cooperation between states, there are mechanisms in place such as the Great
Lakes Basin Commission that could serve as a forum for discussion and the
basis for more formal arrangements.

The following subsections present the Commission's considerations of

various elements of the management plan, identifying current shortcomings and
possible new directions, as requested in the Reference.

3. Coordination and Assianment of Responsibilities Within Jurisdictions

It is a general observation that, at least until recently, many policies
and programs have been developed with respect to the great variety of
activities pertinent to nonpoint pollution, without sufficient and consistent
consideration of the environmental ramifications. This can in large part be
attributed to the inherent complexity of government and the difficulty of
turning around major programs as the appreciation of environmental
considerations slowly emerges. Certain legislation and programs that may have
been very comprehensive when instituted, may not yet have caught up with the
growing awareness of environmental impacts and values.

One problem that was noted in the PLUARG review of the current
institutional framework and which was expressed at the Public Hearings, is
that the separation of responsibilities between agencies dealing with the
regulation of human activities, such as agriculture, urban development, public
health and forestry, from those of the newer environmental agencies, has
resulted in some cases in insufficient environmental constraints on regulatory
decisions which alter land use and its ecological impacts. Conflicting goals
and mandates of various agencies, such as production vs. environmental
concerns, remedial and research needs vs. fiscal restraint, lead to a policy
milieu that contains inherent conflicts, and programs that are silent or
inadequate respecting environmental criteria and that in some cases provide an
incentive to pollute.

This has been a problem in both the United States and Canada. On one
hand, for example, agencies charged with requlating land use or associated
practices, and having a legislative mandate to meet certain goals that may not
be entirely consistent with environmental concerns have not traditionally
taken them into account. On the other hand, because of legislated exclusions
or administrative practices, environmental agencies may not have sufficient
authority to impose conditions and then may face resistance. In some cases,
this may be due in part to their failure to be sufficiently attuned to the
traditions and needs of established programs. In other instances, the
duplication or overlapping of responsibilities can result in policy gaps since
neither agency feels that it has adequate jurisdiction or the required range
of administrative and regulatory tools to deal with the problem, or that such
action might be construed as being the pregative of the other agency.
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A further ageneral problem is that, in all Jjurisdictions, there are
instances ot agéﬁcies being constrained from fully implementing their mandates
for environmental protection due to insufficient staff and funding. This
problem is discussed further below, so that it is sufficient to note here that
it is a further reason for instituting better intra-governmental coordination,
including with the financial agencies of government.

Some examples of the lack of coordination between policies, and the
failure to ensure commitment to environmental considerations within varijous
jurisdictions, for whatever reason, serve to indicate the nature and scope of
this problem.

At the Federal level 1in Canada, the goals of line agencies are not always
compatible with environmental protection - some are development-oriented and,
coupled with fiscal restraint, may not pay adequate attention to environmental
concerns. The Environmental Assessment and Review Process, while a major step
forward at the time it was implemented, is severely limited in its application
only to mejor federal projects and is discretionary rather than a statutory
requirement. Various statutes are restricted -as to Jjurisdiction (resource
ownership and management being a provincial responsibility) or are single
purpose, with environmental control responsibility, if any, vested in the
operating agencies. Fiscal and energy policies do not always promote
environmentally-sound practices, such as the system of tax write-offs for
varijous activities, gasoline pricing which encourages the use of leaded aqas,
and decisions on pipelines, and sources of energy; all of these policies rest
primarily in agencies other than Environment. Regulatory programs tend to be
more health and production-oriented than water quality-oriented, and not all
grant programs ensure that environmental criteria are adequately considered

such as those for housing development with respect to sediment control).

In the Province of Ontario, despite some major environmental initiatives,
the actual implementation of legislation has been gradual or in
non-environmental legislation has in some cases not encouraged environmentally
sound practices. For example, the Epvironmental Assessment Act has been
implemented slowly and with major exclusions. The Drainage Act makes
provision for but does not encourage environmental design and maintenance, and
it has been stated the Ontario Ministry of the Environment has either
inadequate power, or has not exercised it, over drains, septic tanks and urban
subdivision agresments (PLUARG Technical Report No.013).

As for United States Federal situation, the statutory mandate of EPA is
strong and both EPA and the Council on Environmental Quality have coordinating
roles. It is not clear to the Commission, however, that a coordinating
mechanism among federal agencies, has been effectively maintained with respect
to the implementation of programs affecting water quality in the Great Lakes
Sasin. A further problem is that federal measures usually apply throughout
the United States so that priorities are not always those most pertinent to
ine Great lakes Basin, funding and manpower resources are limited due to the
need to deal with problems over the wider area and, for both reasons the
problems of the 'Great Lakes may not receive the degree of concentrated
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edttention that they might require.

In the United States, federal agencies have inadequacies with respect to
adandoned landfills and despite having legal authority, the Environmental
Frotection Agency has not exercised this zuthority over the implementation of
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controls on pollution stemming from most land use practices. In most Great
Lakes Basin States, matters such as sediment control and agricultural drainagz
have traditionally rested largely with local agencies whose responsibilities

" are not oriented towards water quality protection. Also, the regulation of

private sewage waste disposal systems has been primarily directed at public
health rather than water quality considerations.

Examples of agencies with potentially very effective mandates that cqqu
use +their powers more broadly but may be inhibited bx lack of .fgnd1ng,
expertise, or other priorities, include the Conservation Authorities in
Ontario, and County Drainage Boards and many Soil and Water Conservation
Districts in the United States.

Thus, while there have been advances in incorporating environmental
concerns and major new pollution control programs, there remains a need for
Jurisdictions to develop and implement comprehensive pollution control
strategies, particularly with respect to dealing with diffuse sources in a
systematic manner. The development and implementation of a consistent,
comprehensive approach which can overcome gaps and inconsistencies both within
and beyond the environmental policy area, as well as the provision of adequate
technical and financial resources, is believed to be important to achieving
effective progress in an equitable manner. - Furthermore, by this means,
governments will be able to put into practice a more holistic approach to
decisinn-making, presented in this Report as the Ecosystem Approach, which
will encourage the consideration and balancing of all societal goals, both
short term and long term, as opposed to continuing a race for funding and
individual agency goals that can only result in an emphasis on short term and
relatively narrow perspectives. The problem of pollution from nonpoint
sources on which a myriad of policies both direct and indirect are brought to
bear, demonstrates the dangers of the more compartmentalized approach to
government which may have been fruitful and indeed necessary in the past.

The Commission does not wish to imply that the adoption of this broader
perspective will be easy or accomplished immediately. On the contrary, its
implementation will take time and will be difficult. The Commission does
believe, however, that governments should take real steps to move in this
direction. Furthermore, the Commission does not wish to imply that
governments and environmental agencies have not made substantial progress, but
rather that they have done so under severe constraints, and that it is
desirable to move into a new era of environmental ethic, to be accomplished in
partnership with all agencies of government.

A major element in achieving such an approach, would be the provision of a
strong coordinating mechanism within each jurisdiction that would ensure:

0 intergovernmental coordination; -
o that programs to achieve minimum standards or guidelines are met;

o the resolution of priorities in a rational manner which meets, to the
degree possible, the needs of the Great Lakes system;



o that all governmentel policies and programs are reviewed and
coordinated with respect to ensuring that environmental quality
implications are not overlooked or given too low a priority by
agencies with primary responsibilities in other areas, and that a
long term, ecosystem perspective is given to governmental
decision-making;

o the clear definition of responsibilities for action where more than
one agency is involved in the management of a particular activity
such as agriculture or urban development; and

"o the dedication of adequate funding and manpower to carry out programs
in the manner described above.

While a high degree of coordination 1is important, it will be also
necessary to instill the need for active cooperation between agencies, and for
the understanding and recognition of conflicting needs. The issuing of forma]l
policy statements to this end does not always result in their implementation
at the field level. Hence, the achievement of effective environmental control
does not necessarily evolve from imposed environmental assessment requirements
when there 1is no mutual understanding and commitment. This situation can
result in an atmosphere of attempts to gain exceptions, or to meet only
minimum constraints. In order to achieve a true integration of production,
development, health, natural resource management and environmental interests,
a major internal program of education and the development of working
interrelationships will be reguired in each jurisdiction.

The Commission beljeves that, in general, the elements of this system are
in place in the federal, state/provincial and even local jurisdictions. In
each case, however, the mechanism should be strengthened and expanded 19
ensure comprehensive coverage of all policies and programs affecting the
generation and control of polilution from land use activities, and the ability
to implement the management strategies that result.

At the Federal level, a Tlogical focal point rests in the central
environmental agencies, Environment Canada and the Environmental Protection
hgency. In Canada, the power of the Department has been primarily that of
persuasion, with the Environmental Assessment and Review Process not being a
statutory requirement, as noted earlier. The power of persuasion can and has '
been effective, however, and has operated through both bilateral contacts and
working relationships with other agencies, and through the more formalized
interdepartmental committees, such as the Interdepartmental Committee on
Water. A strengthening of the ability to bring about cooperation and serious
consideration of environmental factors would be beneficial. This does not
presuppose that these factors should be supreme or that this one agency should
have Jlead responsibility in all or even most instances. This would help
ensure, however, thet a consistent, Jong term environmental viewpoint is
cerefully considered in policy formulation, including that of relevant fiscal
pclicy in which the Federal Government has such a powerful role.

In the United States, in order to improve the coordination of programs and
ensure high priority for Great Lakes programs, the active coordination of the
Great Lakes Basin activities of 21l relevant federal agencies is required.
The relevant agencies would include the Environmental Protection Service, the
hetional Oceanic and Atmospheric Administration, the U.S. Army  Corps of



Engineers, the Fish and Wildlife Service, the Soil Conservation Service and
the U.S. Agricultural Stabilization and Conservation Service, as well as
others.

A1)l States and the Province of Ontario have mechanisms that could serve a
coordinating role, if given an adequate mandate and input into the decisions
of agencies operating under present or fgture 1egi31atwon: In Ontario, the
Planning Act itself is a powerful tool, yh1ch cou]d accomp}lsh a great deal in
the realm of nonpoint pollution prevention, parp1cu1ar1y in urpan areas. The
implementation of the Planning Act has involved interagency review pu§ has not
been fundamentally environment-oriented, although it could be so ut1112ed to a
greater degree. The Environmental Assessment Act is similarly wide-ranging
and could be used as a further basis for an active coordinating mechanism,
although its applicability to diffuse sources of pollution is not clear. In
any event, the system of interdepartmental coordination such as the Land Use
Committee with representation from the Ministries of Agriculture and Food,
Environment, Housing, Natural Resources, Transportation and Communication and
Labour, could be an appropriate vehicle.

A1l States have environmentally-oriented agencies, but with a wide variety
in their scope of powers. Agencies having responsibilities such as
agriculture also have major responsibilities in the field of pollution control
in some cases. Provisions for coordination exists at the State level, but are
17t in scope and degree, and vary between states. There is a general need
to strengthen such mechanisms. Further, with some notable exceptions, for
most of the major nonpoint pollution problems the exercise of control power

has traditionally been left to the local jurisdictions and in many cases not
used.

Potential coordinating agencies also exist at the local level as will be
discussed in a later section. It is important to recognize, however, tha:
reliance on local jurisdictions for environmental policy development and
regulatory control has generally resulted in uneven application of
environmental standards of behaviour, with effective controls or even
consideration of wultimate environmental consequences being the exception
rather than the rule. This is due in large part to the narrow geographical
and functional scope of local concern. With their broad powers, the senjor
levels of government as relevant within each country should assume basic
control and monitoring of nonpoint pollution control measures, centered in a’
lead agency or coordinating mechanism, although implementation may well be
accompiished at least in part at the local level.

4., Identification of Broadscale Remedial Proarams and Priorities

Once & conceptual management framework and cooperative implementation
mechanism have been developed, ‘but prior to a plan of action for dealing with
the problems identified, it will be necessary to determine a basic approach to
remedial action. Two fundamental methods were identified, and received much
discussion, in the PLUARG Report and subsequent Public Hearings. These are:

0 the selective approach, whereby specific priority areas (mainly those
causing the greatest pollution or easiest to control) are jdentified
for intensive attention while other areas, of less concern from a
water quality standpoint, are left alone or for a later time once the
most severe problems have been solved; and
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0 the broadscale approach, whereby measures are applied equally
throughout the Great Lakes Basin in order to achieve a raduction in
pollution from e}l land areas within a particular land use category
or polluting activity.

The PLUARG Report stressed a site-specific, selective approach to major
remedial action, with priorities based on three basic criteria:

(a) the water quality conditions within each lake, or sub-section thereof;

(b) the “potential contributing areas" identified by PLUARG in its
: assessment of potential pollutant loadings;

(c) the most hydrologically active areas within the potential
contributing areas, the former being defined as those areas that have
the highest potential for poliutant delivery to receiving waters due
to their hydrological characteristics.

The rationale for emphasizing the selective approach. to major remedial
action was three-fold:

- since technical and financial resource will likely be inadequate to
' solve all pollution problems simulataneously, there is & need to
establish priorities to solve the worst problems first and obtain the

maximum possible improvement in environmental quality with available
resources; )

- if the contritution to pollution from certain areas or uses is minor,
then it should not be necessary, and would not be justifiable or
equitable, to impose corrective measures that are required to deatl
with pollution levels caused elsewhere;

- in order to be practicable, solutions have to be designed for
specific locations, since only then can the required practices and
supporting measures be defined, due to a virtually infinite variety
in the physicel, chemical and hydrological characteristics of the
land, and of ongoing land management practices.

The concern expressed about the selective application of remedial measures
is that some of the affected individuals would be penalized relative to other
citizens or producers (particularly if they are in a competitive situation
such as selling farm products) solely on the basis of geographical location.
The recent increase in knowledge about the causes and effects of pollution is
seen as leading to an unfair burden on persons who,. by accident or due to a
lack of knowledge and concern about environmental impacts when they began
their activity, happen to occupy land in a potentially contributing area.
Furthermore, this burden is imposed to achieve pollution control benefits that
eaccrue to society as a whole, possibly to the detriment of other social
imperatives such as the family farm and food supply.

Applying remedial requirements equally to all units in a land wuse
category, regardless of the severity of pollution occurring, the broadscale
epproach, is seen by its proponents as being more equitable, in that it is
broader-based and spreads the burden. The common a&pplication of these
requirements could be on the basis of defining acceptable or unacceptable



practices, required technologies, performance standards or across-the-boerd
percentage reductions in loadings. In addition, it has been suggested that
such an approach would be more effectively and easily applied, monitored and
enforced than the selective one since there would be no need to inspect,
assess or monitor individual sites and practices. These procedures can
require large and costly manpower and ancillary resources that are often
lacking even at current levels of management. While such resources would also
be required to ensure broadscale compliance, they would 1likely be Jless
extensive and based on spot-checks or some form of reporting.

In considering these approaches, the Commission concludes that resolving
the- "dual equity" question requires a two-tiered application of programs, on
the basis of the costs and benefits involved: relatively Tlow cost but
generally beneficial measures should be applied throughout the Basin, with
more costly or selectively relevant measures applied in priority areas. It is
clear that there are certain measures to reduce pollutant Tloadings
(particularly nutrients and sedimentation), which can and should be applied to
all activities within a land use category generally, without regard for the
criteria suggested above for establishing priorities. Thus the broadscale
approach should also be applied. ‘

The concept of establishing priorities for major remedial measures from
locational and land use perspectives 1is also Jlogical, cost-effective and
indred  equitable. Consequently, the Commission endorses the PLUARG
recunmicndation for the development of regional priorities for implementing
major remedial programs within management plans, but within the following
const{aints:

- the designation of priorities on the basis of lake conditions for
various pollutants should bear in mind not only stated water quality
objectives, but also the following: the principle of non-degradation
of higher quality waters (further to the Commission's Report on Water
Quality of the Upper Great Lakes specifically Chapter 7), impacts on
other elements of environmental conditions such as fish stocks and
wildlife, the occurrence of severe local problems (in particular
nearshore areas or tributary streams), and the impact of controlling
upstream lake pollution on total lake loadings via connecting
channels;

- the concentration on potential contributing areas for specific
pollutants and land wuse activities should not preclude nonpoint
pollution controls throughout the Basin if they are vreadily
achievable. Further, the control of nonpoint sources should not be
considered in isoletion of point source pollution and the relative
cost-effectiveness of further controls thereon, including new or
developing technologies;

- the imposition of remedial programs to individual areas should take
cognizance of the economic and social impacts, with a view to
developing measures that would counteract or alleviate undesirable
side effects of the environmental measures.

The Commission recommends that, as part of the management plans,

governments develop and implement remedial plans as may be necessary for
achieving the desired reduction in pollution from priority areas. Priority
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areas should be selected on the basis of the most severe whole lake and
nearshore water quality problems, the present land use activities and areas
which have a high potential for contributing pollutants, and (within these)
hydrologically active areas. The major contributing areas for phosphorus are
identified in Figure 1-3. More detailed information will require an
assessment -of water quality data, soils maps and farming practices, much of
which is available, at least at the regional or local level. The assessment
of such information, or the provision of additional data where gaps occur
<hould be an integral part of both the overall strategy and the management
plans.

The Comnission also recommends that Governments develop and implement
plans to bring about environmentally-conscious planning and land management
practices throughout the Basin.

‘Measures to be applied across the Basin should generally be those that are
Jow cost, applicable to a large number of locations for a land use activity;
they may well be also beneficial for other reasons in addition to pollution
control, for example by actually increasing agricultural production or
reducing material costs. While these will be discussed in more detail in the
second section of this chapter, a few examples serve to illustrate the types
of measures that should be implemented throughout the Basin. For the most

part, these correspond to proper management practices and what PLUARG termed
"Level 1 Measures"; they are:

- s0il conservation practices in farming, including appropriate plowing
techniques and avoiding tillage of steep slopes or stream banks;

- application of inorganic fertilizers and manures at rates that are
not excessive to soil and crop needs, and their proper incorporation
into the soil;

- avoidance of winter spreading of manure on frozen ground; (this can
be a "major" measure if the construction of new holding facilities is
needed); :

- application of environmentally sound drainage design and adequazate
maintenance of drainage systems;

- reduction of urban pollutants at source including provision for the
proper disposal of toxic and oil-based substances;

- adequate planning and design of urban developments to minimize the
disruption of natural stormwater retention capacities to the extent
possible, avoid development on particularly erosion-sensitive areas
and flood plains, and the provision of sediment control measures in
all developments; :

- proper design and maintenance of private, non-sewered waste disposal
systems.

khile the Commission generally endorses the "pollutor-pays principle”,
(that is, that sources of pollution should internalize the costs of pollution
control rather than aeneralizing the social costs by causing environmental
degradation or by using publicly funded pollution control programs), it
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believes that this should be modified with regard to the implementation of
major remedial measures by certain nonpoint sources, particularly small-scale
agricultural operations. In order to avoid harmful economic effects and to

- encourage the cooperation of the many small-area farmers who contribute

individually minor although cumulatively significant pollutant 10adingg,'but
whose economic existence 1is often marginal and hjgh]y cost .cpmpetwtuve,
adequate programs of financial assistance are required. Subsidies or tax
measures, for example, could spread the burden of compliance in a manner that
would not be done by market forces, and thereby meet much of the concern about
the potential social inequity of the selective approach. To 2 lesser degree,
the same concept could be applied to local municipalities which are suffer1ng
under an increasing burden of providing expensive infrastructure and services
on a narrow taxation base. '

5. Assessment of Cost-Effectiveness and Impiementation Practicability

With respect to major remedial measures, once priority areas have been
identified, the next stage is to identify practicable pollution contro)
measures and assess their relative cost-effectiveness, that is, the amount of

pollutants reduced per dollar of expenditure, in order to assist in selecting
the best measure.

Alternative measures can be designed. In some instances, this will apply
to fairly large areas and a range of land use operations, whereas in others it
may be necessary to develop site-specific solutions for the individual farm or
community. This can be determined, although there may be major implications
of time and expert manpower, and many complexities may be involved in arriving
at practicable remedial measures commensurate with the scope and significance
of the site and its runoff problems.

The question of the costs, ultimate effectiveness and benefits of the
proposed or alternative solutions is much more difficult to determine, given
the rudimentary current state of knowledge concerning nonpoint pollution
control and the complex interactions of the many natural and management
uncertainties. Costs may be identified with some degree of assurance for
individual sites, but can only be estimated within wide bounds for larger
areas. Effectiveness of programs is somewhat speculative, due %o a large
number of natural and human factors, singly and in combination, that can have
an impact on the successful application of management plans. These include
climate, surface/groundwater interrelationships, the transmission of
pollutants through tributaries (perhaps over great distances) prior to
reaching the Great Llakes, and the degree of dependability with which land
owners will implement the prescribed procedures of the management plans. To a
large degree, this is dependent on the amount of understanding, commitment,
information and technical support, and follow-up action that is involved.

The matter of benefits is still more difficult. Even if the effectiveness
of measures in terms of pollutant loading reduction is known, very little
information is available about its significance in terms of social welfare or
benefit, except in a general, qualitative way. The ramifications through the
ecosystem are not well known, and if they were, they involve public resources
which do not have established values through the market system. Both PLUARG
and the Commission have recognized the lack of effort towards measuring
quantifiable benefits from Great Lakes pollution control except in those few
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instances where clear implications for public health and property are
involved. :

Despite the difficulties involved, it is becoming ipcreasing]y evident
that governments wish to havg information'on cost-effectiveness of_remedvg]
programs when restricted public funds, are ‘"VQJYEd’ or when private interests
are to be impelled or persupded to bgar addn;uoqa1 costs. Certain dangers
exist in this area of policy analysis. Economics 1is only one aspect of
decision-meking, and while 1mprovemen§s havg begn made 1n rgcent years in the
methodology of environmental economics, it is not possible to obtein a
complete accounting of all costs and benefits, both tangible and intangible.
Some relevant considerations cannot be measured in concrete terms, and for
others the analysis is so complex or Jacking in basic data, that the results
could be misleading. GOne example of tnis is the attempt to measure the impact
of carcinogens in dollar terms. Also, an analysis might indicate that an
environmental program is not desirable from the viewpoint of economics;
nevertheless, the analysis is still of value, as long as other considerations
that are not included in the economic analysis are also eventually taken into
account. At the least, there 1is some measure of the benefits foregone,
perhaps in another economic sector - this is the concept of "opportunity
cost", i.e. the foregone values due to taking or failing to take a certain
action. In many instances, the information gained could assist in achieving
acceptance and implementation of environmental programs, even if only some of
the benefits can be reacdily demonstrated. At the present time, for much of
the Great Lakes pollution control program, only limited case studies are
available on which to judge the potential magnitude of benefits. The Great
Lakes Research Advisory Board (now Science Advisory Board) concluded in its
1978 Report: Canada-United States Research Proagrams Pertinent to the Water
Quality of the Great Lakes, which report resulied from the 19/6 Research Needs
Workshop and follow-up assessment of existing agency programs, tha%:

"The scope of effort pertaining to identified socio-econcmic and political
issues appears limited. Little program focus or co-ordination is evident,
with studies being scattered and directed to specific research topics.

"The aggregated research programs which were monitored (in all areas of
Great Lakes environmental research covered by the study) identify a
research budget allocation of approximataly 100 million dollars with some
13 to 15 million dollars committed to efforts specific to the Great
Lakes. Programs addressing ecological and technological issues account
for some 98 percent of the aggregated budget with an allocation of
approximately 50 percent to each of the issue areas. The remaining 2
percent is directed to the social-economic-political area."

The Commission believes that both the value and limitations of assessing
penefits and cosis as a means of developing the most effective pollution
control strategy should be recognized. This activity will be a long term and
cradual effort. Because of the nesd to develop and " implement management
pians, and to proceed without delay with nonpoint pollution control as well as
other aspects of the 1978 Great Lakes Water Quality Agreement, the Commission
coes not suggest that the latter should be delayed until the socio-economic
consequences are better known. On the contrary, the Commission recommends
hat & program of assessment of the social and economic implications of
pollution control, including the monitoring and evaluation of the
effectivenass of remedial measures adopted as a result of this Report, be

"
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initiated concurrently with the development of comprehensive management
strategies. Furthermore, since certain benefits and indirect costs may lie
outside the individual jurisdictions undertaking remedial action as part of a
national or international obligation, this program should be coordinated or
perhaps even conducted, at least in part, at the highest 1level of the
management - framework, that is at the international level, much as has occured
with various scientific programs.

Furthermore, in developing management strategies and the analysis of
cost-effectiveness therein, it is the recommendation of the Commission that
responsible agencies institute procedures for ensuring that all alternatives
‘for controlling particular pollutants, and their local, regional and national
implications, are considered consistent with the ecosystem approach. This
would include the whole range of point, nonpoint and source-reduction controls
to the extent that they are relevant, and alternate practicable technologies
for. achieving these controls,

6. Administrative and Leaislative Reouiréments

The planning and implementation of nonpoint pollution management programs
within the general framework provided would require a detailed review of and
~diootments to specific  administrative mechanisms, including  agency
cespunsibilities and procedures, and the legislative basis of environmental,
land and resource management policies. g

Much testimony at the Public Hearings and several reports from the various
PLUARG Panels emphasized the desirability of imprcving the mandate and
operations of existing government agencies rather than creating new ones. In
effect PLUARG had taken this viewpoint also, in its recommendations that
better use be made of existing planning mechanisms in implementing nonpoint
source control programs, that the adequacy of existing and proposed
legislation be assessed to ensure a suitable Jlegal basis for enforcement and
that the greater emphasis be placed on the preventive aspects of laws and
regulations. PLUARG suggested that governments "review the adequacy of their
present voluntary programs and consider other inducements or regulation
alternatives where these programs are found lacking ... determine if more
specific gquidelines are needed. Wherever possible, governments should
maximize the utility of existing programs rather than creating new ones.'

While the Commission supports, in principle, the concept of simplifying
and minimizing the amount and complexity of government, and indeed of using
existing legislation and administrative mechanisms more effectively, it is
apparent from the review of the existing status of nonpoint pollution control,
and of  government policies and programs, that the review and revisions to
current mechanisms noted above will be required and "that this may well
indicate the need for new initiatives or programs rather than merely adjusting
old ones. Thus, while existing agencies and programs may well be retained and
enhanced, where possible and desirable, this should not unduly inhibit their
supercession or replacement by new structures, where they are required for
effectively addressing nonpoint pollution problems.

Three additional elements should be considered in the legislative-

administrative review, all within the context of the ecosystem approach and
the comprehensive management strategy concept.
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VOLUNTARY VS. REGULATORY ACTION

A concern expressed frequently during the Public Hearings was the
extent to which the remedial strategies should rely on voluntary efforts
as opposed to government regulation. The realities of government funding,
the reaction of land owners, particularly farmers who are highly
independent by nature, and the general trend of social opinion, all point
towards a reaction against further layers and complexities of government
requlation in favour of encouraging volunterism and a more efficient and
effective application of existing measures . A significant danger of
jncreasing restrictions on individual behaviour is backlash, which s
known to occur in other regulated areas, so that the object becomes one of
contravening the regulations rather than the cooperative achievement of
social and environmental goals. The basic philosophy of those supporting
the voluntary approach 1is that the vast majority of individuals will
change their undesirable practices if they are brought to recognize the
problem and their contribution to it, are provided with technical support,
and given protection from the severe economic hardship that might result
from the required actions.

There was also a strong body of opinion expressed at the Hearings
that further regulation is required, along with effective legislation and
monitoring, to ensure " consistent and eguitable implementation of
environmental programs. This attitude 1is based on experience with
resistance against environmental controls, the failure of many
corporations and individuals to recognize their impact -on water quality
and to adopt "best management practices", even when they have been
provided with the proper procedures, and the very limited success of
public exhortation programs such as those concerning energy conservation
and resource recovery (recycling), among other things.

An example of the failure to take voluntary action from the PLUARG
studies, is the reaction of many Ontario farmers to the free soil testing
service of the Ontaric Ministry of Agriculture and Food, with respect to
fertilizer requirements. A survey of some 1,500 farmers, selected
randomly, showed that whereas 90 percent of farmers were aware of the
service, only 60 percent had ever availed themselves of it. OFf this 60
percent, 17 percent had not been tested in five years and only 14 percent
had been tested every year. Furthermore, & sub-sample of tested
"respondents indicated that 090 percent of those who had soil tests done
made changes to the. recommended application amounts, over half of which
were considered to be ill-advised. '

In the survey of United States farmers, which did not ask about the
use of soil tests, nearly 90 percent of farmers followed some kind of soi)
conservation practice {especially crop rotation and leaving residues over
winter) and half stated that they followed a conservation plan. Most
tarmars, however, were not aware that the major farm nutrient-pollution
problems identified by PLUARG existed. Only a tnird (32%) of all farmers
felt that pesticides and fertilizers contributed to Great Lakes pollution,
and less than a gquarter (22%) that manure did so. Almost half (49%) of
the farmers surveyed recognized the pollution hazard from soil erosion, -
however. The major source of their information on these matters was the
public media, especially newspapers and magazines, rather than
governmental agencies or farm organizations; three quarters (77%) of the
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United States Great Lakes farmers agreed that more information on how to
contro) water pollution was needed. Doubtless other examples of the need
to inform and encourage individuals to adopt environmentally-sound
practices can be derived from experience in other jurisdictions and other
sectors of economic and social activity.

PLUARG's conclusions on this question was that a mixed approach would
be required: it stressed voluntary action as desirable and indeed stated
that the success of nonpoint pollution control “will have to rely heavily
on the interest and concern of individual members of society".
Nevertheless regulation will also be required, since reliance on voluntary
compliance will not always be effective, most notably in instances when
the environment and the activities of people are subject to competing
goals. PLUARG thus concluded that 211 levels of government should review
the adequacy of existing voluntary programs and consider other incentives

_or regulations where voluntary measures do not produce the desired
results.

The Commission recognizes the value of wusing and improving on
voluntary programs, particularly when they can be conducted by established
organizations and when they are likely to be effective. This approach has
merit in its own right, by increasing public participation and commitment,
and also allows governments to concentrate limited public funds in areas
where they will be required most. It must be emphasized, however, that
e success of the voluntary approach will be highly dependent on the
amount of guidance and effort given to it by the agencies of the
government. The Commission agrees with PLUARG and its Public Consultation
panels, that the achievement of Great Lakes water quality goals will
require a greater emphasis on developing an informed oublic, and that
concrete efforts to provide planners and land managers with relevant
technical information and assistance is the key to the success of the
voluntary approach. In some instances, information can be made available
that will demonstrate economic advantages, at least in the long term such
as erosion control, to adopting environmentally-sound practices. The
Commission's more specific views on public education and participation are
contained later in this Report.

Notwithstanding the potential for volumtary action, the Commission
concludes thet there is a need for regulation in some instances. The
Commission recommends that regulations be adopted where needed to ensure
consistent and equitable implementation of required remedial measures.
Three specific areas that the Commission has identified as requiring such
regulation are: the prohibition of winter spreading of manure on frozen
ground, the regulation of sediment runoff from urban areas under
construction, and the regulation of industrial wastes management 1o
prevent environmental contamination. Regulation could take the form of
enforceabie guidelines to be applied first by the individuals and then, if

required, enforcement by local agencies or State, Provincial or Federal
uthorities as relevant.

FUNDING

~ Adequate Jegislation and mechanisms for nonpoint pollution control
can be rendcred ineffective by the failure to ensure sufficient funding or

manpower to carry out technical and financial assistance programs, or
monitoring and enforcement activities.
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Within existing financial assistance programs, in both countries,
total eppropriations may be too small to deal with all or many of even the
most severe cases of pollutien. Particular grant programs may be too
restrictive with respect to incorporated conditions on location, economic
sector or type of investment, to _apply to the proper prjorities of a
wide-range of nonpoint situations, or they may pilace ceilings on the
funding of individual applications that eare too low to provide sufficient
incentive for their wide-scale use. Agenc1es in both countries having
roles in technical assistance, inspection and enforcement are generally
too constrained as to operating funds and manpower 1o cérry out a
sufficiently intensive program within a reasonable time period for example
feedlot inspection programs, sewage sludge management and private sewage
disposal system inspections. Two examples of grant programs that have
been inadequately funded are: (a) The United States Rural Clean Waters
Act, which has the potential to help control pollution from farmlands in
the high priority areas which are identified by 208 plans, but which
received very little funding during Fiscal Year 1979. In any event, given
the 1likely distribution of authorized funds (even if appropriated),
considerably more funds will be required to remedy a significant portion
of the problems in the United States Great Lakes Basin to which it might
be applied, and (b) the Province of Ontario's cepital grants program,
under which 40 percent of the capital costs of farm improvements relating
to erosion control, manure management and similar matters has been
available to farmers from the Province, but grants have had a maximum
1imit of $3,000, although the entire provincial capital grants program has
been under review. This amount certainly would not act as a major
incentive for farmers to undertake specific projects to reduce pollution.

While recognizing the general constraints placed on the expansion of
government employment and expenditures at all levels in both countries, eas
well as the competing needs of all governmental programs, the Commission
urges the governments to give careful consideration to the sufficiency of
financial assistance and personnel, particularly with respect to nonpoint
pollution control but also including related programs now in place or
planned for the Great lLakes Basin. This review is needed to assess the
1ikelihood of effective implementation and monitoring of these programs,
and in order to make suitable provision, (to the extent possible), for

greater resources or for more efficient wutilizatien of those now
available.

. LOCAL RESPONSIBILITIES

Despite the view expressed earlier that comprehensive environmental
coordination should rest with mechanisms in the senior levels of
government, there is considerable merit in allowing a large degree of
responsibility for implementation and management-planning input to fall a
the 1local level of Jjurisdiction. Land-based problems have a variety o
site-specific factors that should be addressed in a manner responsible t
local natural and human needs, while m2intaining a primary thrust o
solving problems that may 1ie outside the local erea in their impact. I
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practiceble and for their implementation to be effective, a high degree
local knowledge, 1nvolvement and contact with individuals ultimat

y
causing the pollution problems, are necessary.
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At the same time, local institutions are usually lacking in
sufficient technical and financial resources to carry out this function
alone, even within guidelines. There is a need therefore, to reinforce or
establish mechanisms to provide for a local, state, provincial and, in
some instances perhaps federal partnership, on a county but preferably
watershed hasis, in order to address adequately the entire sphere of land
management problems from an environmental as well as a traditional
viewpoint. Again, it would appear that the basic mechanisms ere in place
and have indeed been evolving towards an environmental perspective.

In Canada, the Conservation Authorities have a long history of
-provincial and local partnership in watershed management that could form
"the basis for an effective implementation of nonpoint pollution control in
areas where they exist. These include most of the developed tributaries
of the Great Lakes Basin. Operating under provincial Jlegislation that
gives them a broad mandate over vrenewable resource planning and
management, in particular water resources, and with a high degree of local
involvement, the Conservation Authorities could, with a change in focus
from that traditionally maintained, implement most non point controls
relating to soil and water conservation, and land use planning in flood
plains. For the most part, their efforts have been directed at flood
management and recreational developments in designated management areas,
although’ some authorities have recently been moving towards greater
~fforts in water quality protection, erosion control, and environmental
siucation.  The furthering of this trend should be encouraged by firm
guidelines and technical assistance in this area from the province, in the
same manner as it has been provided by the Ministry of Natural Resources
in areas such as water and forest resource management. Further, greater
power to regulate land use and potential polluting activities should be
provided throughout the watersheds covered.

Also in the Province of Ontario, the well-established mechanism of
urban planning, with shared vresponsibilities between the Province,
regional government and municipalities could provide a further
institutional foundation for urban nonpoint pollution prevention. This
procedure, based on the Planning Act can influence both regional and urban
plans including zoning uses and the designation of hazard lands where
development cannot occur, as well as individual subdivision plans
including infrastructure and overall design. While the statute has’
sufficiently broad powers to incorporate environmental concerns, there is
no requirement to do so, and many local plans have been silent in this
regard. Environmental agencies and Conservation Authorities have a
largely advisory role, unless specific provisions are made otherwise. The
coordination of governmental programs, proposed above, should extend to
the Planning Act in those aspects relating to water quality. In their
areas of responsibility, Conservation Authorities should be assured a
greater role and expertise in assessing the suitability of proposed plans
or subdivision agreements with respect to flood and erosion control,
throughout their areas of responsibility.

In the United States, the area-wide water quality management planning
process under Section 208 of PL 92-500 involves local planning and
approval, state pollution control responsibility and technical assistance,
and federal certification and funding, all 1in a structured manner.
Designated area or state planning agencies are required to develop

controls over land runoff as part of the Plans, on the basis of guidelines
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provided by EPA to ensure consistent action towards improving water
quality. This process is a good example of comprehensive environmental
planning, carried out at the local or regional level in some 30 locations
in the United States Great Lakes Basin, in a generally successful manner.
Several problems have emerged, however, as was identified at the
Commission's Public Hearings and in the Great Lakes Basin Commission's
"Post-PLUARG Evaluation of Great Lakes Water Quality Management Studies.”

Problems include the lack of EPA action to ensure implementation of
nonpoint aspects of approved plans, resulting in a reliance on the
interest and commitment of loca) governments to take action. Problems in
the planning process itself include the need for: greater coordination,

.communication and technical information flow between the 208 agencies, and
‘basin-wide environmental and other resource management programs concerning

the Grezt Lakes; clear goals and objectives for the Great Lakes on which
planning can be besed; and more area-specific basic data on links between
land use practices and pollution. The Commission recommends that measures
should be taken to improve Tlinkages between the 203 agencies and other
environmental and resource decision-making bodies, and to strengthen the
powers cf implementation at the local or regional level within the context
of overall objectives and guidance from the State and/or Federal level.

The U.S. Soil Conservation Service with its TJlocally-based Soil
Conservation Districts or Soil and Water Conservation Districts, and
similar structures at the state Jlevel, provide a strong basis for
implementing various nonpoint pollution control measures, relating to the
agricultural sector. The local districts have z wide range of planning
and implementation powers, but the extent to which these are enforced,
either due to mandate or the fervor of local districts, and especially
with regard fo water quality, varies both besiween states and within
states. As a mechanism somewhat similar to the Conservation Authorities
in Ontario, including the concept of Federal-State-Local partnership, they
could perform 2 comparable role in the agricultural area.

With respect to developing areas, SCS, county and local development
and regulatory bodies have varying degrees of institutional experience and
expertise in regulating runoff. Those agencies  could play significant
roles in implementing nonpoint remedial programs. -

While the institutional basis may be largely present, it will be-
necessary for governments to assess in detail the improvements that are
needed within their mandate and within the general context outlined above,
in particular to provide sufficient powers of implementation, and to
determine the need for incentives and resources on the part of these
mechanisms to carry out their ultimate responsibilities that may be
assigned within the overall management strategy. - A shift in emphasis from

the past or further financial and technical resources, would appear o be
required in many instances.

Public Involvement and Information

The PLUARG Public Hearings and the Public Consultation Panels which

preceded them demonsirated that most people are unaware of the extent to which
urban and 'ruraI land use activities affect the water quality of the Great
Lakes, and of the fact that they themselves mey be directly involved and



responsible for deteriorating ecosystem quality. The lack of awareness of the
effect of the various land use activities on water gquality was attributed
mainly to the fact that there has been 1little or no public education with
respect to these diffuse sources of pollution. It was also recognized that
the acceptance and successful implementation of PLUARG's recommendations WOU]d
be possible only if there were an informed public. .A strqnger educ§t1ona1
program was recommended by many witne;ses at Fhe public hear1qgs as bgwng the
best way to create this informed public. An 1nformeq and actvve_pub]wc wog]d
also assist Governments in reaching acceptable solutions to nonpp1nt pollution
problems and should be encouraged for this reason also. In this ﬁegard, ;he
Commission notes that each Jjurisdiction has an environmentaj 1nfqrmat1on
program, and Governments have provided for & basin wide program in Article VII
of the 1978 Great Lakes Water Quality Agreement.

The Commission believes that in addition to existing public information
programs, there is a need for a general environmental- education program, and
recommends that the governments consider the following measures.

First, people must be made aware of the existing local problems and their
impact on the Great Lakes ecosystem, and be encouraged to participate in
solving these problems. Comments received at the public hearings were
strongly in favour of giving people the opportunity to participate voluntarily
in the implementation of remedial measures. An educational program for the
general public could use such local civic and environmental organizations to
explain the significance to the PLUARG findings and to encourage program
development. Feed-back from these groups could be used as an input into the
development of an educational program. The same community groups could also
be the vehicle for encouraging the development of practical demonstration
programs at the local level, geared to the needs of specific areas. The
emphasis should be on consulting people to meet their particular needs rather
than presenting them with a fixed program.

Secondly, efforts should be made to familiarize government officials at
all levels with the issues concerning both ecosystem management in general and
nonpoint pollution in particular. fficials should be encouraged to cooperate
with environmental and resource managemsnt agencies, and to allocate funds in

order to include the relevant preventative or remedial measures in their own
programs.

Thirdly, the successful implementation of the various remedial measures
will depend upon the skill and knowledge of program .managers and field
personnel, notably at the local Jlevel. These should be provided the
opportunity to acquire the necessary technical information and the skills to
implement their specific program or tasks properly.

Fourthly, a solid community base must be established to provide continuity
once nonpoint remedial measures are implemented. This can best be achieved by
making information more accessible to the public education systems and by
assisting schools in developing the appropriate programs.

Public involvement in the solution of local problems should be developed
within the perspective of the overall Great Lakes ecosystem., It is important
for the public to be aware of the fact that the water quality problems of the
Great Lakes are to a large part the cumulative effect of many small or local

problems. This awareness is necessary for the recommended voluntary approach
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to work, and hence the requirement for regulations to enforce environmentally-
appropriate behavior might be minimized.

The Commission recommends that such a2 program be incorporated into the
jurisdictional management strategies.

8. Monitoring and Review of Management Plans and Remedial Proarams

The success of the recommended comprehensive management strategy wil)
depend in part upon the ability of the various jurisdictiors to adopt and
implement the wvarious elements outlined in the preceding sections. The
Commission is of the opinion, however, that there is a necessity for the
establishment of some mechanism to review and evaiuate the overall success of
the various management plans. This evaluation should consist of three basic
components. First, there should be a general review of the adequacy of al)
stete, provincial, and federal management plans. The second component should
be an enhanced continous monitoring program within the surveillance program
developed under the Great Lekes Water Quality Agreement, including nearshore,
river mouth and tributary monitoring to evaluate the success or achievement of
the various remedial programs that are in place. Finally, there should be a
review of the accomplishments of the overall management strategy to determine
whether the provisions of Article VI of the 1978 Water Quality Agreement are
being adequately fulfilled.
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VI. THE COMMISSIOR'S CONSIDERATIONS AND CONCLUSIONS
REGARDING REMZDIAL MEASURES AND PROBABLE COSTS:
SPECIFIC POLLUTION PROBLEMS AND REMEDIAL MEASURES
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VI. THE COMMISSION'S CONSIDERATIONS AND  CONCLUSIORS REGARDING REIMEDIAL
MEASURES AND PROBABLE COSTS: SPECIFIC POLLUTION PROSLEMS ARD REMEDIAL
MEASURES

Within the context of the proposed management strategy, the Commission has
reviewed the applicability of various nonpoint and other remedial measures, in
order to provide advice on some specitic practicable measures that can be
taken. To the extent that these measures are environmentally-sound and
applicable throughout the Basin (as discussed in Chapter V), they should be
encouraged by governments by all means at their disposal. The more costly
programs should be considered as options in developing management plans for
specific sub-basins and priority pollution management areas, including
Jocations contributing to nearshore problem areas which are not taxen into
account in the overall assessment. Not 21l problems or remedies reviewed need
to be applicable to a1l areas nor would the vrequired intensity of
implementation be identical everywhere. In any event, programs having clear
applicability to current probiems should not wait for the full development of
the management stirateqy described above despite its importance, since the
latter may well be some time in being brought about. These progrems should in
the meantime, however, be implemented within the spirit of the overall
management strategy.

1. Phosohorus

As phosphorus enters the Great Lakes System from a variety of sources, in
verying quantities and forms, a holistic management strategy should be used to
address the most cosi-effective means of reducing exessive loading levels. In
teking this approach, PLUARG concluded that the whole Jlake target loads
recommended in its Report could be met by point source controls on 2all but
Lakes Erie and Ontario, although nonpoint measures would be required to
resolve local water quality problems in southern Lake Huron and Saginaw Say.

Present phosphorus loads could be reduced to tarcet levels, according to
PLUARG, by municipal sewage treatment plant effluent limitations of 1 mg/L on
Lake Superior and Michigan, and 0.5 mg/L on Lake Huron. PLUARG also concluded
that projected future loads (to the year 2020) on Lakes Michigan and Huron
would require more restrictive but achieveble limitations. Projected target
loads on Lakes Superior and Michigan could be reached by point source controls
zdlone although local nearshore problems may require specific nonpoint control
action. Southern Lake Huron would 1in the future require some nonpoint
phosphorus control for acceptahls main-lake levels, even with & 0.3 mg/L
limitation of municipal sewage treatment plant effluents.

2
:l

Both present and future loads would exceed target loads on Lakes trie and
Ontario, even at the 0.3 mg/L municipal pcint source limitation, without
effective nonpoint phosphorus control programs.
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PLUARG concluded that of the options it considered, the most
cost-effective measure for controlling phosphorus was a 0.5 mg/L limitation on
municipal sewage treatment plants, discharging over one million gallons per
day. The incremental cost of a 0.3  mg/L municipal point source effluent
limitation was evaluated for conventional treatment plants and found to be
very costly, equivalent in cost to some of the most expensive agricultural
programs. PLUARG also indicated that a comprehensive nonpoint source program
in Lake Erie Basin and selective nonpoint controls for Lake Ontario, southern
Lake Huron and Saginaw Bay areas, along with the 0.5 mg/L limitation would be
required parts of the minimum cost programs for achieving their respective
target loads.

The indicated nonpoint controls include "Level 2"* rural and "Level 1"*
urban remedies for Saginaw Bay in Michigan and for southern Lake Huron in
Canada. Lake Ontario would require "Level 1*" rural and "lLevel 2" urban
programs, while even more intensive efforts are required in the Lake Erie
Basin. The total annual cost of nonpoint controls, including sound management
of 112,000 km? (27.4 million acres) of agricultural land at a cost not
quantified but estimated to be "minimal", was estimated to range from $26.5 to
$57.0 million annually, depending on the level of control applied. Close to
40 percent of the above agricultural land would require treatment exceeding
“Level 1". In addition, the total incremental annual costs (above 1975
levels) of achieving the 0.5 mg/L point source limitation was estimated at
$13.00 willion for the United States and $5.0 million for Canada. A breakdown
of costs is provided in the PLUARG Executive Summary, (Appendix II), and the
various options are outlined in Table 6 of this Report.

In subsequent analysis of the accuracy of its phosphorus loading estimates
with respect to climatic variability and assuming that a possible lower mean
annual load cen be maintained, the PLUARG members concluded that it may be
possible to maintain target loading for a1l lakes with municipal phosphorus
discharge limitations of 0.5 mg/L phosphorus alone for some time into the
future, and that the degree or mix of application of the various alternate
programs may need further consideration. It was maintained, however, that the
cost estimates of the alternatives remained valid. '

With respect to the accuracy of the cost estimates per se, the Commission
has noted several suggestions that the costs are either too high or too low,
including one by the United States Corps of Engineers Lake Erije Waste Water
ianagement study which suggests lower costs and greater success potential for
second level agricultural measures, notably the practice of zero tillage.
Furthermore, the Great Lakes Water Quality Board has questioned, in its review
of the PLUARG Report, the feasibility of consistently achieving &« 0.5 mg/L

phosphorus effluent level at municipal treatment plants. PLUARG has

*Level 1 nonpoint controls include:

Rural - sound management practices such as proper nutrient application,
minimum tillage, mulching, avoiding slopes near streams, believed
achievable at minimal cost ,

Urban - reduction of pollutants and stormwater at source including
development controls, use of natural storage capacities,
street-cleaning.

Level 2 nonpoint controls include Level 1 plus:
Rural - conservation tillage, contour strip cropping, use of cover crop
Urban - artificial detention and sedimentation of stormwater runoff
Level 3 (Rural only) is Level 2 measures at greater intensity of effort.
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maintained that its modelling procedure led to cost estimates that are as
accurate as possihle at the gross level of calculation end within a range of +
30%, more probably over-estimated than under-estimated due to conservetive
assumptions. Refined cost estimates require a more detailed level of study,
such as achievable through pilot programs for specific types of site and land
use practices.

The Commission has reviewed the conclusions of the Reference Group
concern1ng phosphorus management strategies, and believes that they represent
a major step forward in addressing the probable costs and loading reductions
with respect to nonpoint pollution from various sources. These estimates
establish a firm basis for deve]opwng the broad remedial strategies for land
use activities, and indeed for specific corrective programs, at least until
such time as better information becomes available. These values may be better
tuned once the United States Corps of Engineers' Lake Erie Waste Water
Management Study results become available publicly, and as actual experience
can be used as a guide. There is no basis to assume that the PLUARG
conclusions in this regard are seriously in error. Indeed, many Section 203
planning agencies, and at least one major Conservation Authority in Ontario,
have indicated that the PLUARG Report will form a basis for remedial programs.

The Commission does not consider it possible at the present time, however,
to meke a recommendation on controlling municipal treatment plant effluents to
a level of 0.5 mg/L. The Commission supports the need for further phosphorus
reductions, beyond those to be achieved by the present programs in order to
achieve Agresment objectives. It is not clear, however, that achieving 0.5
mg/L is either feasible (technically and economica])y), for the majority of
existing sewage treatment plants, nor with respect to Llake Erie at least,
desirable -on the basis of relative cost-effectiveness. Other alternatives
should be investigated further before embarking on another major public
investment program. These include the consideration of other effluent
Timitations (e.g. between 1.0 and 0.5, or even lower in specific plants where
this is possible and cost-effective), and of alternate technologies for the
disposal of municipal effluents such as land application which can reduce
phosphorus concentration from municipal treatment plants under appropriate
conditions to as low as 0.1 mg/L. The strateay question of whether all plants
should be required to reach identical effluent Jlevels, without regard to
relative efficiencies in being able to reach total loading reductions, should
be addressed in the 1light of the selective application of these technologies.
The Commission also notes the view of the Great Lakes Basin Commission that a
complete achievement of the 1.0 mg/L effluent standard, and Level 1 nonpoint
controls, is the best approach. This Commission observes, however, that the
strategy proposed by the Great Lakes Basin Commission is not predicated on
achieving the target loads tentatively recommended in this Report. The I1JC,
therefore, does not endorse the views of the GLBC at this time.

The Commission is thus not in a position at the present time to recommend
specific phesphorus management strategies which would achieve the target loads.

The Commission's Task Force on Phosphorus Management Strategies s
expected to address this entire matter inm its Final Report. The interim
report, noted above, did not deal with this subject as its purpose was to
eddress .specific technical issues. The Commission is planning to provide a
separate, supplementary report to the Governments on a proposed phosphorus
management strategy, after the final Task Force Report is available in 19830,
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after considering the advice of the Great Lakes Water Quality Board and
Science Advisory Board. In view of uncertainty concerning appropriate
phosphorus management strategies, the Commission recommends that Governments
exercise caution when approving sewage projects to ensure that such projects
would not inhibit later upgrading to accommodate new phosphorus manegement
strategies that may be considered following the Commission's further report on
this matter.

2. Agricultural Programs

There 1is a variety of practices that can be undertsken by farmers to
reduce the load of pollutants from their Jland. While these have general
applicability, the degree of implementation and precise msthods taken, may
have to be tailored to the site and practice concerned. To the extent that
such controls may be required, rather than being generally desirable,
farm-specific plans should be developed with the assistance of agricultural
extension services of government agencies.

Soil Erosion causes not only high sediment and phosphorus loads to enter
the Great lLakes, but aiso other nutrients, pesticides and herbicide residues,
as well as being a loss of a valuable resource in its own right. The loss of
soil has been tied, in large part, to farming practices, although the problem
is more severe on fine-grained soils and steep slopes. All farmers, and
particularly those in susceptible areas, should adopt sound soil conservation
practices. These include identifying the minimal amount of plowing consistent
with meintaining crop yields, maintaining the stability of stream banks by
avoiding their disruption, the maintenance of organic materials in the soil
and mulching, both wutilizing crop residues. The expected reduction of
sediment is not large; probably about 10 percent of that currently lost, but
the costs are also minimal, and the reduction would assist in reaching target
loads.

As these measures relate to changes that mey well be beneficial to
individual Tarmers, & major requirement would be to inform and educate farmers
about the more appropriate practices.

A program of education and technical assistance could be tied to existing
farm programs, and in so doing provide a further incentive for farmers to
develop soil conservation plans. The development and implementation of such
plans could be linked to any of a range of fiscal or administrative: programs.
An important element in this process would be the clear demonstration to
farmers that their activities are ceausing pollution, and hence significant
social and ecclogical harm, and also in many cases that soil conservation can
have & positive impact on long term agricultural productivity, and hence be of
economic benefit to the farmers themselves. ”

In areas where more intensive action is required to prevent erosion, such
as the hydrologically active lands having fine-textured soil, a higher degree
of financial incentive, regulation and perhaps even land use control may bz
required. Buffer strips of vegetation to reduce soil movement into streams,
strip cropping, and improved drainage designed so as to minimize environmental
damage rather than costs, are potentially useful methods of reducing sediment
and phosphorus pollution. Another measure which can reduce the exposure of
loose soil to long periods of precipitation and thus erosion potential, is the
“implementation of spring rather than fal)l plowing and/or the planting of



;

winter cover crops. While capital investment is not involvec, higher field
preparation costs and reduced productivity due to wet field conditions in the
spring (with drying further delayed by the winter vegetative cover)} and hence
more difficult or delaved spring planting. This would be particularly
critical and costly in the more northern areas where the growing season is
limited.

In the United States, the federal Soil Conservation Service, with its
local soil or Soil and Water Conservation Districts, noted above, has a long
history of assistance to farmers. The Soil Conservatiop Districts wi?]
prepare a conservation plan for a farm 1if a cooperative agreement is
undertaken between the farmer and the District. Both the agreement and
implementation are voluntary, although the SCS and other state and federal
programs provide financial and technical assistance. In several states,
municipalities have the power to pass sediment control ordinances which may,
or may not, be in accord with the concerns of the Districts. While this
program has in the past been primarily directed at maintaining agricultural
productivity, environmental benefits do result and the emphasis of this type
of program is shifting to incorporate explicit provision for protecting water
quality. tate governments, in consultation with the frederal EPA and Soil
Conservation Service, and the District Boards themselves, should review the
specific powers of these agencies, with an objective of ensuring that they
have sufficient guidance, initiative, coordination, funding and authority to

serve-effectively as a local arm of the management planning and implementation
nrocess. '

In addition to the SCS program, the United tates Agricultural
Stabilization and Conservation Service with its network of state and local
policy units has a similar function with respect to cost-sharing programs for
soil and water conservation and pollution abatement practices in accordance
with specified standards, and long term agreements covering 50-75 percent of
the cost of establishing the conservation practices, but with an annual
maximum of only $2,500. The U.S. Federal Government should consider the
respective roles and practices of this program and that of the Soil
Conservation Service, to avoid the duplication of effort and ensure an
efficient approach to this area of responsibility in the Great Lakes Basin.
The Federal and State Governments should also ensure that these programs have
adequate manpower, funding, and eligibility criteria to provide a basis and
adequate incentive for controlling the erosion of agricultural soils.

In Ontario, approvals are not reguired for agricultural soil-disturbing
practices, and advisory programs are not as well developed as in the United
States. To the extent that they exist, they tend to be productivity
criented. Some C(Conservation Authorities have assisted farmers with stream
oank erosion problems, and while erosion-prevention progams have very recently
received more emphasis, they are generally constrained by the lack of funding
eand manpower, and the lack of interest or initiative among farmers.

Active use and sufficient appropriztions to programs already in existence
should be assured, including, 1in the United States, those to the Soil
Conservation Service, the Agricultural stabilization and Conservation Service,
and the Rural Clean Water Act. In Canada, the Ontario Drainage Act and the
Tederal Agricultural Rehabilitation Development Act, Farm Credit Act and Farm
Syndicates Act, all have potential to encourage, but at present and for
various reasons, have not been encouraging farmers to implement soil

- 78 -



conservation activities. Where such programs are now in place, there would
appear to be a need for taking better account of the environmental
requirements of the receiving water bodies, including the need for maintenance
as well as capital costs, where relevant.

In addition to controlling sedimentation and phosphorus pollution
problems, proper soil conservation practices can have some impact on the
reduction of orgeanic pesticides and herbicides. The presence of persistent
chemicals in this category are largely residual from use prior to the early
1970's, and are declining in concentrations. Other pesticides and herbicides
have a shorter life in the environment, and are generally closely regulated.
Their application and their use in controlling pests and weeds, however, still
lead to some runoff from agricultural lands and thus the potential for at
Jeast short term, local harm to the ecosystem. The programs that reduce
sedimentation can also minimize these impacts. It should be noted, however,
that some soil conservation practices such as zero tillage, one potential but
controversial measure for minimizing erosion whereby the soil between crop
lines 1is not disturbed, can result in the need to apply greater quantities of
selective herbicides to prevent weed growth. The relationship between these
additione] applications, and the reduction of runoff, in terms of the eventual
amount of toxic chemical substances entering the Great Lakes system, is not

well known but should be a consideration in the development of individual
management plans.

Fertilizer Application, while it is not one of the largest contributors to
overall Great Lake phosphorus 1loadings, the runof of. nutrients from
fertilizer applications can, as noted earlier, have a significant effect in
certain locations and at certain times. Its effects on water quality can be
controlled by proper application procedures.

The major factors associeted with both the environmental and productivity
effects of the application of commercial fertilizers are time of application,
quantity and type applied, and fertilizer placement including the degree of
incorporation into the soil. The spreading of fertilizers too close to or
even in watercourses, notably during "broadcast" spreading can result in its
direct entry into the Lake system.

Guidelines should be developed for general principles of nutrient
eapplication and basic standards under a variety of site and crop conditions,
backed up by direct technical assistance and soil testing. While no
jurisdiction 1in the Great Lakes requires approvals or licences for fertilizer
application (Minnesota 'has the authority to regulate usage but has not
ceveloped regulations), the Province of Ontario and the States have voluntary
informational programs for individual farmers on the amount and types of
fertilizers required for their sites. The State programs are generally
administered through the Agricultural Co-operative Extension Services,
providing soil test and technical advice. A similar proagram ic available in
Ontario through the Ministry of of Agriculture and Food, &nd the University of
Guelph.

The aveilablity of technical assistance does not mean that all farmers
either avail themselves of it or apply the resulting information. The PLUARG
survey of Ontario farmers indicated that the majority of farmers, while being
aware of the Ontario Ministry of Agriculture and Food soil testing program,
gither did not utilize it adequately, or made 1311 advised amendments to
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recommended fertilizer epplication programs. Most Americen farmers surveyed
in the Great Lakes Basin did not realize the water quality impacts of farrm
fertilizers. There 1is a need for a determined educetional and training
program to encourage the use of soil tests and best management practices.
Fxtension services, in cooperation with agriculturel organizations, should be
developed or expanded in all State/Provincial jurisdictions as required for
the consideration of environmental as well as productivity impacts. The
requirement for further incentives should be assessed and implemented on the
basis of need.

There would be value in the Commission's view, in an effective training
and- information program to further back up the technical assistance now
available. It has been suggested that this might be encouraged by requiring a
certificate showing completion of an applicator training course in order to
purchase fertilizers in bulk quantities. Another mechanism might be to make
any governmental assistance programs that apply to fertilizer costs, such es
the Farm Credit Act in Canada, contingent on proof of a course having been
taken, or on the use of soil tests.

The manufacture and marketing of commercial fertilizers is controlled at
the federal level in Canada under the Fertilizer Act and in some States (all
aspects of distribution are controlled in Michigan), while certain constituent
compounds are regulated at the United States federal level. The Commission
recommends that all Jjurisdictions ensure that existing registration and
approval programs take into account environmental as well as productivity and
public health criteria. The labelling of all fertilizer packaging, or notices
accompanying bulk sales, with respect to potential environmental damage and

the deésirability of application in accordance with soil tests may be a useful
information mechanism. ‘

A problem related particularly to the application of natural fertilizer
(animal manures) is their spreading on the land during the winter. This is a
widespread practice that leaves the manure exposed, while on top of frozen
soil, and can result in high nutrient loads into watercourses during rain
events and spring melt. The alternative is. the storage of manure during the
periods when spreading in the land is undesirahle. The Commission notes that
the storage of manure can itself lead to runoff problems, and recommends that
farmers be encouraged to store it in an environmentally-sound manner. Such
systems may lead to great expense for individual farm operations which may
require improved provisions for financial assistance to those affected.

As noted in Chapter V, the Commission recommends that the practice of
winter spreading of manure on frozen ground be prohibited and that provision
be made for technical assistance and financial aid to cover increased costs.

A specialized but related problem is the application of sewage sludge from
municipal treatment plants onto agricultural land. At present, this is a
localized concern that does not appear to have caused polliution of the
boundary waters. A large volume of sludge is generated in the Basin, howaver,
and the amount that will be disposed on land will undoubtedly grow as the
population increases and alternative means of disposal of sewage sludge and
effluents (into the water and by incineration) are more severely restricted.
Increased application to the land could well lead to an environmental problem
if inadequately controlled, having effects similar to indiscriminate animal
manure application as well as the potential for heavy metals and other toxics
entering the lakes by leaching from sludges containing such materials.
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The application of sewage sludge and effluents to rural Jlands is a
practice that will require increasing attention to its overall management. It
will be necessary to ensure that an adequate number of sites meet known
environmental criteria and that all such material 1is applied at those
locations in an environmentally sound, as well as safe manner. In Onterio,
the province controls the handling and application of sewage sludge to
agricultural land with site approvals and regulations, and regional
governments may acquire and use land for this purpose. The number of epproved
cites does not appear to be commensurate, however, with the amount of sludge
being generated. In the United States, there has been an inadequate number of
sites and difficulty in approving new ones. Sludge disposal is largely a
fynction of municipal agencies, with a wide variation in its control, although
some states require permits or provide guidelines. Further attention must be
given to these matters by governments within their pollution management
strategies as the practice of sludge disposal on land increases.

The Commission wishes to emphasize, however, that the utilization of both
agricultural and domestic "wastes" is a practice that 1is, 1in principle,
ecologically sound. The recognition that they are a valuable resource that
can replace other, nperhaps non-renewable or wunnecessary capital and
energy-intensive commodities, at the same time, (if properly wused),
alleviating related disposal problems, is a major advance over traditional

disposal practices. Theijr use is not without limitations, however, that must
be taken into account.

Livestock Operations. All concentrations of ljvestock and poultry, in
particular intensive feedlot operations, have a potential for water pollution
if not properly designed and operated. Unlike crop practices anc generzl
farming, major livestock operations are both more amenable o and -may require
regulatory action, if measures cannot be developed <o encourage the
implementation of strict voluntary guidelines. ’

In the United States, the National Pollutant Discharge Elimination System
(NPDES) requires permits for all feedlots handling over 1000 animal units at a
time and in some cases those handling 300-1000 animal units. Some 95 percent
of feedlots in the Great Lakes Basin are not covered by these criteria
(21though ‘there is provision that individual operations may be reguired to
have a permit if they are a problem), although cumulatively they may produce a
significant load of pollutants. While states have the authority to develop
more stringent requirement, not all have done so. Some States, notably
Indiana, Ohio, Pennsylvania and Wisconsin, have identified pollution from
feedlots as a pollution problem, while the other do not see it as a serious
preblem. The Commission recommends that all states develop programs to deal
with poliution from feedlot operations not covered by NPDES regulations.

In Ontario, an Agricultural Code of Practices has been issued which has
been very successful in reducing odor prohlems since it 'has been applied in
conjunction with municipal by-laws based on separation distances from
residential areas. It also provides management recommendations on controlling
water pollution Trom feedlot and field runoif as well as stock watering. This
cuideline program although encouraged, s voluntary, and there is no
requirement for approval or permits for feedlots or animal waste handling
systems. Its use for enforcing water pollution probliems is in doubt since, as
they are less manageable by distance regulations, municipal by-laws may be an
inappropriate and insufficient legal basis for denying building permits when
the siting requirements may vary between individuals.



The agricultural community and Ministry extension services in Ontario have
been active in resolving pollution problems. However, less than a third of
Ontario's livestock operators were familiar with the provisions of the Code of
Practice in PLUARG's agricultural survey. This indicates the need for a more
vigorous effort to ensure knowledge of and compliance with the Code of
Practice. .Information and technical advice concerning the siting, design and
construction of animal and manure management systems should be made available
to farmers, and where the need arises, provision made for loans or
cost-sharing in an amount that will act as a real incentive or that will
prevent undue economic hardship to existing operations.

The Commission recommends that the Code be reviewed as to its adequacy for
dealing with water pollution problems, that emphasis be given to these aspeacts
in a more intensive informational program, and that financial assistance
programs be developed and adegquately funded. After a reasonable period of
time, the 1implementation success should be reviewed to determine whether
provisions for mandatory controls and regulations are required to ensure
proper siting and operating practices.

In some areas, it is & common practice to allow livestock to utilize
streams for watering. This can lead to the destabilization of the banks and
consequently increased erosion. While this 1is not & major problem, an
awareness program and, in particular ‘areas where water quality problems
result, the encouragement by incentives or other means for developing
alternative methods of stock watering (such as by pumping) should be
considered. ;

3. Urban Programs

The major problems of urban nonpoint pollution, with the exception of
combined sewer overflows, relate to the control of sediment and associated
pollutants. To a large degree, these problems can be prevented or alleviated
by greater awareness, planning and proper design of urban developments and
infrastructure, and the preventative approach should be universally adopted
for new urban development. Application of structural remedies to existing
urban areas will be expensive and more difficult to achieve, and should be
assessed on a case~-by-case basis.

Erosion and Stormwater Runoff. The inflow of sediment, phosphorus, toxics
and other pollutants results from erosion and the suspension of Jloose
particulate matter entering streams either directly or through storm sewers.
In the peast urban design has concentrated on wutilizing land most easily
developed and on highly intensive use of land in order to minimize both direct
Jand and infrastructure costs, but without sufficent regard for environmental
implications. Further, in all jurisdictions the direct responsibility for
land development approval rests at the municipal level, subject to guidelines,
approval eand/or eappeal. The technical expertise, awareness and concern for
implications external to the municipality have often been lacking to ensure
that water quality as well as water quantity aspects of stormwater control are
taken into account. This localized approach may also result in a narrow view
of- the problem and solutions, with insufficient regard for impacts on the
Great Lakes ecosystem as a whole.




Urban planning should incorporate to the degree possible natural systems
for the retention and settling of stormwater runoff, and retain natural
streamflow characteristics. The use of surface retention ponds incorporated
into development design, proper drainage grading and strategically Jlocated
open areas are preventative measures having costs thet can be intergrated into
overall development costs rather than result in expensive remedial programs
later. As these concepts have not been extensively used in the past, there is
a need for drainage guidelines and their understanding and acceptance by not
only municipal planners but also by elected officials and the public.

In Ontario, & "Manual of Practice of Urban Drainage" has been developed
under the Canada/Ontarioc Agreement on Great Lakes Water Quality which attempts
to address the problem in a coordinated way. In the United States,
consideration of wurban stormwater problems s part of the 203 planning
process, and considerable technical and informational material has been
provided by EPA, SCS and some state agencies. There is a need, however, for
further encouraging implementation of the resulting prescriptive measures by
education, technical assistance and financial incentives. The wider
application of grant and loan programs to stormwater control should be
considered. These might include funds available under the United States (Clean
Water Act of 1977, and the use of Central Mortgage and Housing Authority
funding programs under the National Housing Act in Canada, both of which might
apply to or if not already the case, could be made conditional on approved
stormwater management plans, should be considered. Other relevant programs
include the Federal-State Coastal Zone Management programs in the United

tates, and the regulatory activities of the Conservation Authorities in
Ontario, in addition to other state and provincial planning procedures.

The Commission recommends that all jurisdictions ensure the adeguacy of
procedures for requiring the proper design of new urban developments in order
to minimize the adverse effects of excessive runoff of pollutants, at least to
the level of control identified by PLUARG as "Level 1 Urban" (See footnote, p.
74). )

Extremely high levels of sediment and phosphorus enter the Great Lakes at
sites under construction. The massive scale of earth moving in subdivision,
industrial and road construction result in large quantities of disturbed soil,
which can be carried in suspension in stormwater runoff. It has not been a
normal practice to take steps to prevent such erosion, and in no
Jurisdictions, except Pennsylvenia and Michigan, have effective regulations
bzen adopted for the widespread control of sediment transport from private
construction sites. While in Ontario, the Planning Act allows municipalities
to control land development activities, such as through subdivision zagrecments
with developers, there is no requirement and often little local incentive to
enforce such measures which might add to development costs. Some States, such
es Ohio, have similer permissive but not mandatory legislation. The federal
role is limited (except on Federal land) to funding programs, such as that
under Canagda's NWational Housing Act. These have not generally but presumably
could be amended to reguire acceptable sediment control programs. Education
is a possible route, but may not be effective where developers are caught in a
cost-price squeeze end municipalities anxious to encourage development to.
oroaden the local tax base. The Commission therefore recommends that
mandatory regulation be applied to the control of sediment erosion from urban
greas under construction.
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Such regulations on future urban development should be readily enforcezble
by the Jjurisdictions that maintain supervisory authority over urban
development. Their costs could be incorporated by developers into overall
construction costs, of which they would be a minor component.

A special problem, especially in large, older centers such as Cleveland,
Milwaukee and Toronto, is that of combined sewer overflows. While the impacts
vary on local conditions, they occur intermittently and in large quantities
which can result in a "shock" effect to local waters, as well as increasing
total lake loadings over time. Typically, from 1-10 percent of the annual
sewage volume may escape in this manner, and it may be a high proportion of
total local phosphorus loads. This is now widely recognized as a significant
contributor %o pollution by nutrients, organic matter, toxic materials and
bacteria. The worst instances are often the most difficult and expensive to
solve, however, due to the tremendous cost of sewer separation. Governments
should ensure that further urban expansions do not add this problem, and that
all feasible means, particularly non-siructural measures, be undertaken in
existing areas to reduce potential pollutants at source.

Reducing Pollutants at Source. In developed wurban areas, the only
practicable measures for  immediate implementation, may be the reduction of
pollutants .exposed to surface runoff and direct input to the drainage
systems. A number of nutrients, heavy metals and other toxic materials are
associated with loose particulate matter lying in yards and streets, resulting
from human and natural sources. Fugitive dust from a large number of sources,
including wind and water erosion, combustion and other atmospheric emissions,
are deposited in urban areas, and can be washed off during storm events.

A measure that wes addressed by PLUARG in one of its technical reports as
an effective means of controlling water pollution in urban areas was the
removal of pollutants by street cleaning with mechanical or vacuum sweepers.
Traditionally employed for aesthetic reasons, street cleaning has only
recently been recognized as a water pollution control measure. (Costs vary
with the type and frequency of measures employed, and tend to increase with
the amount of pollutants removed. The Commission recommends that street

cleaning in urban areas be instituted or expanded to a level commensurate with
water quality objectives.

Other measures are availabie to control pollutants at source. These
include public education to avoid disposal of toxic and oil-based substances
into sewer systems, accidental or intentional spills and reduced usage of
non-biodegradable materials. Lead was identified by PLUARG as a potential
pollution problem for the Great Lakes, with the wurban concentration of
automotive exhausts being a major contributor. The removel of lead from
gasoline could help alleviate this problem. There is presently an economic
disincentive for motorists to use more expensive non-leaded gasoline in older
vehicles. This might be rectified by a special tax on leaded gasoline to
remove or preferably reverse the price differential between leaded and
unleaded gasoline. .

One additional component of urban pollution should be mentioned. -Much
particulate matter, incorporating a range of poliutants, is deposited in urban
ereas from the air, a result of emissions from industries, utilities, low
temperature waste incineration and transportation vehicles. An example of
this problem, and how it can be controlled or elude control, is the situation
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in Detroit- Windsor, the subject of another Reference to the International
Joint Comnission and annual reports from the Commission. By reducing these
sources, there is a decrease not only in air pollution, but also indirectly in
the availability of pollutants which can be washed off in storm events into
the water of the Great Lakes system. ’

4. Hazardous Waste Disposal

An overview of the problems concerning the management of toxic and
hazardous wastes in the Great Lakes Basin reveals that current practices are
generally inadequate to ensure the long term protection of human health and
the environment from such wastes. Moreover, problems concerning waste
disposal will continue in the short term either because legislation relating
to overall control of toxic and hazardous substances is incomplete or because
of the difficulties in implementing requlations or of establishing acceptable
disposal sites and procedures.. Although governments are attempting to respond
to such problems, the current evolution of control programs is generally still
in a state of flux. Several programs are mainly frameworks for future actions
thet have yet to be 1implemented. It may be some time before their full
provisions are put into effect.

The most desirable response to the hazardous waste problem in the Great
Lakes Basin is a comprehensive hazardous waste management program which would
provide for all aspects of the problem to be addressed, from the production

(and alternatives to) such wastes to their ultimate destruction or long term
disposal.

As a minimum, the following major areas should be considered as a part of
any comprehensive program for management of hazardous wastes. It is noted
that the following elements refer to an overall management plan for disposal

of hazardous wastes. Discussions will, however, be limited to waste disposal
sites themselves in a following section.

A. Waste reduction and recovery

The reduction of waste generation at the source through the
development of conservation technologies should receive a high priority.
Mandatory provisions should be made for reclamation, re-use and recovery

“of hazardous wastes, wherever feasible, or for the complete prohibition of
the manufacture, import, transport, sale, and use of specific substances.
Process or product component changes and plant modifications should be
encouraged through taxes or other economic incentives- for new technoloay
wherever feasible. Reduction and recovery possibilities should be an
integral and prominent part of any hazardous waste management program.
The production, sale, transport or use of persistent synthetic organic
compounds with known highly toxic effects whose use will result in their
entry into the environment should be prohibited.

8. Waste identification and classificetion

Various methodologies can be developed for identifying and
classifying hazardous wastes. In order to provide a consistent and
comprehansive management program, however, comnon approaches should be
adopted between jurisdictions within the Great Lakes Basin and even beyond
if possible.



Waste transportation

The nature of hazardous wastes and the possibility of serious
transportation accidents, such as those at Mississauga, Ontario and at
several places in the United States 1in late 19789, require appropriate
container construction, maintenance standards, and labelling procedures.
A manifest system for hazardous wastes, from the generator to disposal
site operator, should be mandatory in the Basin. Compatible manifest
systems throughout the entire Basin are clearly required. When benefits
can be mutual or exchanged, cooperative programs between jurisdictions for
reduction of the hazards associated with waste disposal should be pursued.

‘Waste disposal facilities

Problems relating to hazerdous -waste disposal sites themselves are
the focus of the remainder of this section. Site selection and operation,
and public acceptance of such sites, pose serious difficulties for
authorities. Site selection and operation will have to be based on the
best scientific and technological information available. The
socio-political issue of public acceptability of such sites, however, will
not disappear until the public has confidence in the ability of the
jurisdictions to assure safe operation of such sites . There is an urgent
need for. governments to address this problem. This acceptance will as a
minimum require stringent standards and permit systems for the siting,
construction, operation and closure of waste treatment and disposal
o ilities to assure that such facilities are safe, and public confidence
that governments can and will enforce such standards. It will also
require that adequate information and opportunity for input by the public
into the decision-making process be provided. Adequate, long term
monitoring/surveillance of the facilities 1is also essential to insure
against problems during operation or problems which may emerge after sits
closure (e.g., Love Canal).

A '"perpetual care" program for hazardous waste disposal sites will be
required. It must encompass standards for the active operation of the
site, including enforceable mechanisms for identifying the wastes being
placed in the sites, as well as provisions for dealing with problems
arising after closure of a site. Necessary funding for clear-up
operations must be included. The funding aspect has attracted
considerable debate in recent months and adequate. provision for it must be
made. The Commission, consistent with the polluter pays principle,
endorses the concept that industrial producers of hazardous wastes should
pay the costs of handling and caring for these wastes. In addition, if
the private sector is unable or unwilling to assume the burdens associated
with proper waste management, or if the public remains unsatisfied as to
the adequacy of such programs, then governmental participation will be
required. In any event, government will have to have a strong role in the
administration of any perpetual care system for hazardous wastes.

Regulations for hazardous waste disposal sites vary greatly among
Jurisdictions in the Basin. It is possible to highlight the differences
in relevant rules among the Jjurisdictions. To decide, however, whether a
given set of rules is adequate to meet the problem of hazardous waste
disposal in the Great Lakes Basin is a very complex question. A logical
Tirst step is to establish the desired general standard for hazardous
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waste cisposal facility siting, construction, operation and closure. This
general standard could be whatever js necessary to assure a minimal or no
risk of injury to the surrounding environment, whatever is possible based
on Best Available Technology; or some other criterion. But whatever it
is, it will become the reference point against which "adequacy" s
assessed.

Once a general standard js determined, the next step is to determine
what is required to meet the standard. If it was decided, for example,
+hat the specific standards for identification of hazardous wastes, and
for siting, construction, and operation in the United States Resource
Conservaetion Recovery Act (RCRA) regulations fulfill the general standard,
and then measure the adequacy of state and provincial Tlegislation by
determining how closely they follow those regulations. Another
possibility is to compare the laws of each jurisdiction against their
actual success in .meeting the desired general standard. Either approach

presents an awesome task, but one that should be undertaken at the
garliest opportunity. '

This report does not address in detail questions of general and
specific standards. There are, however, several major issues concerning
hazardous waste disposal sites, as a land use activity, which should be
addressed in any management program for hazardous wastes. These issues
zre  the identification (definition) of hazardous wastes, siting of
disposal facilities, site construction standards, site operation
standards, site groundwater and leachate monitoring, and site closure and
Jong term 1iability. This 1ist does not cover the entire spectirum of
jssues pertinent to the management of hazardous wastes. Other topics,
such as alternative product components or manufacturing processes,
reduction of waste generation at the source, transportation of wastes, a
comprehensive manifest system, and destructicn or neutralization of
wastes, must also be part of a comprehensive control program. Further

discussion, however, is primarily restricted to the disposal sites
themselves.

\

The following paragraphs in this section provide a descriptive
discussion of whether the various jurisdictions have addressed the above
major issues. It does not address the adequacy of efforts to address
these issues, but rather points out where jurisdictions have at least in

.part considered them 1in their programs to manage hazardous and toxic
wastes in the Great Lakes Basin ecosystem.

United States: A comprehensive federal program addressed to many of these
items has been developed in the United States under Subtitle C of the Resource
Conservation and Recovery Act (RCRA). The U.S. Council for Environmenta)
Quality in its 9th Annual Report described RCRA as follows:

"RCRA requires comprehensive ("cradle to grave") regulation of
hazardous wastes. The key provisions are for development of criteriea
tor identifying hazardous wastes, publication of characteristics of
hazardous wastes and of 1lists of particular hazardous wastes,
institution of a manifest system to trace wastes from the point of
generation to the point of disposal, and organization of a permit
system based on performance and management standards for hazardous
waste tireatment, storage, and disposal facilities. With these
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controls 2all individuals or industries generating waste will
determine whether the waste is hazardous. Accordingly, they must
either obtain a permit to manage it on their property or ship it to a
permitted treatment, storage, disposal facility. In the latter case,
a manifest containing basic information about the waste must
accompany the shipment. In either case, all treatment, storage, and
disposal operations must meet the minimum standards developed."

Under RCRA, the U.S. Environmental Protection Agency was directed to
promulgate regulations establishing the standards for treatment, storage, and
disposal of hazardous wastes by 1978. Such regulations have not yet come into
effect.

The Act defines hazardous wastes as those wastes which because of
gquantity, concentration, or physical, chemical, or infectious characteristics,
may cause an increase in mortality or irreversible illness, or which may pose
a substantial threat to human health or the environment. The definition does
not, however, provide specific criteria by which to determine these
properties. Therefore, the proposed regulations themselves set out extensive
criteria, characteristics, and 1lists of substances identified as hazardous
that must be managed according to Subtitle C regulations.

Sites for disposal of "hazardous" wastes must meet several requirements:
they must not be in a floodplain, wetland, near a sole source aquifer, or
where they would jeopardize the continued existence of endangered animal
species; they must also be Tlocated so as to prevent direct contact with
navigable waters. A liner meeting specific criteria should be included in
construction of the site. Other construction standards for liners apply to
cover material and to collection of gas, leachates, and surfacewater.

The regulations also provide for operation standards as they relate to
security, training of facility personnel, site inspection, and contingency
plans for emergencies. There are also requirements for a contingency plan
which must be filed with the Regional EPA Administrator, the local police and
Tire departments, and the Jlocal hospitals to prevent human health or
environmental damage in the event of leakage of hazardous wastes.

Regulations provide for both leachate and groundwater monitoring systems.
Both systems must establish a baseline ("background") level of water quality
by means of analyses specified in the regulations. Significant differences
between levels of contaminants noted during operation and the background level
must be reported to the Regional Administrator. ’ '

The regulations also contain specific requirements for the final cover of
the landfill, and provide for post-closure care. The site operator 1is
responsible for the maintenance and monitoring of the 1landfill for twenty
years following closure. :

Until the RCRA reculations come into effect, states can implement their
own hazarcous waste disposal program. In general, the major issues cited
carlier are banded by the various Jjurisdictions either by regulations, or by
intra-departnental gquidelines that serve as a basis for determining the
conditions normally included as a part of hazardous waste disposal permits.
Cnce the RCRA regulations are in effect, EPA will assist states not having
such programs to develop them, consistent with RCRA and subject to the
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Agency's approvel. States with programs may receive interim authorization
from EPA if their programs are "substantially equivalent” to the f{ederal
program. 1t is noted, however, that the slow implementation of rules under
RCRA has meant that the states have been reluctaent to update their own laws
until tne RCRA implementation is complete. Further, the problems relating to
the environmental and health effects of abandoned waste disposal sites are not
covered under present regulations. The proposed "SUPERFUND" concept for such
sites, if implemented, represents a substantial step in this direction.

In addition to the provisions of RCRA relating to the generations and
disposal of hazardous wastes, the Toxic Substances Control Act (TOSCA) gives
EPA- broad discretionary substances (except for pesticides) in the United

tates, including the requirement for health assessments of chemicals prior to
requlation. The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA)
contains provisions relating to the entry of pesticides 1into the water
environment. In addition, the discharge of toxic and hazardous substances
into water is controlled by discharge permits under the provisions of Public
Law 92-500. The transportation in commerce of hazardous materials by all
modes is regulated under the Hazardous Materials Transportation Act.

The Great Lakes Basin Commission has noted that a major shortcoming in the

management of hazardous wastes is the lack of sufficient coordination and
integration among state and federal programs.

State Programs: The first issue identified above is that of definition
and identification of hazardous wastes. While all the jurisdictions in the
Basin have a general definition of hazardous waste in their respective rules,
only the State of Minnesocta hes criteria in effect for specific identification
of hazardous wastes. Pennsylvania maintains a list of westes deemed hazardous
by the administering agency based on its own "experience, investigation, andg
literature". The intradeparimental guidelines are not, however, standardized
in the regulations.

There 1is somewhat more regulatory attention given to siting of disposal
facilities. While few people believe that hazardous waste can De disposed of
anywhere, agreement does not exist as to which locations are the most
desirable. Most Jurisdictions handle this problem on a site-by-site basis.
INlinois, Minnesota, New York, Ohio, Pennsylvania and Wisconsin have some
general prohibitions against sites in such locations as floodplains, or where
the geology, hydrology, topography, or soil is unsuitable to protect ground
and surtacewater. The State of Michigan has recently provided a mechanism for
public input into the hazardous waste management process as part of its
Fazardous Waste Management Act. This Act provides that both siting and
construction permits must be approved by a state planning committee, appointed
by the governor, whose membership includes both local officials and members of
the general public. :

Most jurisdictions decide the issue of <construction standards for
hezardous waste facilities on the basis of individual construction permits.
Applicants indicate their proposed construction plans in permit applications
which the authorizing body will approve or modify. An increasing number of
Jurisdictions, particularly, New York and Pennsylvania, now prescribe such
specific standards as the thickness and material required for the liner and
cover of the facility. The provision for citizen input in this process in
Michigan was noted above.
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Similarily, the standards for operation of the facility, including the
requirements for training of personnel and emergency procedures are generally
prescribed by the administering agency in individual permits, or else the
facility operator must propose operation procedures in his permit application
which the agency must approve. New York, Ohio, Pennsylvania and Wisconsin
regulations provide for a number of operation standards. Training of facility
personnel and emergency procedures are required only in Minnesota, New York,
Ohio and Wisconsin, .

Concerning monitoring of ground and surfacewater, and leachates 1in and
-adjacent to the facility, only Illinois and Indiana do not require some sort
of monitoring in their regulations.

Those few jurisdictions which address the problem of closure have specific
requirements, nemely procedures for covering and fencing the site, and a
requirement for monitoring of groundwater and leachates. Minnesota, New York,
Ohio and Pennsylvania all have such requirements. Of these jurisdictions only

Minnesota provides for long term post-closure maintenance and monitoring of
the site. '

A more detailed description of state programs concerning these various
aspects of hazardous waste management programs is provided in Appendix V.

Canada: Federal/Provincial Leaislation. There is a difference in -the
jurisdictional lead role for hazardous waste management programs between
Canada and the United States. In the United States, the federal EPA takes the
lead role with the States adopting the EPA regulations, or the EPA imposing
such regulations in the absence of state action. In Canada, jurisdiction for
controlling waste disposal into or onto land has rested primarily in the hands
of the provinces. However, insofar as the Great Lakes Basin is concerned the
international and certain other transport and trade aspects are a federal
responsibility. The development of a comprehensive Canadian package is not as
readily apparent as the RCRA model in the United States, due to this division
of interests and responsibilities.

The Canadian approach to developing a comprehensive program 1is a
Joosely-knit fabric of provincial initiatives some limited federal programs,

and mechanisms for <technical assistance and information exchange. One
mechanism that has been active in the area of hazardous wastes is the Canadian
Council of Resource and Environmental Ministers  {CCREM). Bilateral

federal-provincial arrangements are also important.

The federal role in hazardous waste management has focused primarily on
technology development and transfer, demonstration projects, and on funding.
The principal federal legislative mechanism for addressing toxic and hazardous
substances is the Environmental Contaminants Act. The Act, somewhat analogous
to the United States Toxic Substances Control Act, is directed to controlling
by prohibition, the manufacture, import ‘and use of new hazardous substances
(chemicals) and existing designated substances on a case-by-case basis. It 1is
not, however, a hazardous waste management law. However, limitations on the
effective administration of this Act are related to the lack of information on
chemicals of concern. This information is available through Statistics Canada
and the Customs and Excise Tax Department. These agencies, however, are not
obliged to identify manufacturers of hazardous substances for purposes of
implementing the Environmental Contaminants Act. These conflicting goals
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¢iminish the ability of Environment Canada and Health and Welfare Canada to
identify and quantify hazardous chemicals, as mandated in the Environmental
Contaminants Act.

Under the Ontario Environmental Protection Act, regulations to define
"1iquid industrial wastes" have been issued. The definition and criterie,
however, for identifying "hazardous wastes" are stijl under review by a CCREM
Task Force, and consequently neither a definition nor criteria for identifying
hazardous wastes exist at present.

Waste transportation is controlled in Ontario under its Maybil)
Jegislation, wherein a waste-hauler manifest system is in operation. The
interprovincial and international regulation of the transport of hazardous
wastes continues to await passage of the proposed federal Transport of
Dangerous Goods Act, although the Canada Shipping Act may also play a limited
role. A compatible manifest system between the jurisdictions has yet to be
developed.

tandards for the construction, operation and maintenance of hazardous
waste treatment and disposal sites do not yet exist. Site selection criteria
are a responsibility of the Province. It is noted that in October, 1878, the
Ontario Ministry of .the tnvironment announced a seven-point program to address
these and related concerns as applied to 1ligquid industrial wastes. This
program is one that charts the course of intended action, but is yet largely
uncompleted in terms of requlations and their implementation. The philosophy
behind the progrem is that it is a private sector problem requiring the
development of efficient and safe waste disposal technology and practices, and
that governmental encouragement, leadership and regulation are necessary to
ensure that threats to environmental and human health are minimizecd.
Provisions in this seven-point program relating to hazardous waste disposal
sites include: 1) a new waste classification system identifying treatment and
disposal requirements for various substances; 2) guidelines on the handling,
treatment and disposal of wastes, including a policy of banning the direct
landfilling of untreated wastes; 3) regulations concerning required disposal
methods; 4) requirements for a fund to provide for long term surveillance, and
clean-up of any resulting long term problems from certain toxic wastes; and 5)
siting and establishing safe waste disposal facilities, including interim
sites, until permanent treatment or disposal sites are available. Other
aspects of the seven point program relate to waybill monitoring, generated
waste registration and transboundary shipment of wastes.

The Commission recommends that Governments accelerate implementation of
existing and proposed programs and that a comprehensive and coordinated review
with the following elements be completed:

- A complete inventory of hazardous and toxic waste disposal sites in
the Great Lakes Basin, including nature and quantities of wastes
handled should be conducted.

- The adequacy of the inventoried sites to properly and safely handle
the wastes disposed of should be determined (including monitoring of
groundwater flows &t or near such sites), on the basis of criteria
such as those contained in RCRA. Steps should be taken to provide
necessary alterations to the sites if their present construction is
inadeguate to handle the wastes contained therein.



- In concert with evaluation of the technical questions, Governments on
211 levels should carefully review the adequacy of legislation and
regulations concerning the establishment, operation and cleosure of
hazardous waste disposal sites, including presently operating sites;
and long term liability for demages and care.

- Every effort should be made to determine the presence of abandoned
hazardous waste disposal sites in the Great Lakes Basin, as these
sites represent potentially severe problems to groundwaters and
surface waters of the Great Lakes Basin ecosystem.

- Special attention should be given to the establishment of safe waste
disposal sites, including involving the public and educating it as to
the need of such sites and the ability to insure that safe sites are
feasible. Public Tlands should be explored for their potential for
containing such sites if inadequate sites are otherwise available.

- Efforts should be accelerated to establish a compatible manifest
system between all jurisdictions within and beyond the Basin in order
to enable ready identification and tracing of hazardous wastes which
may be transported across boundaries, including the international
boundary.

The Commission believes that these recommendations will aid 1in the
implementation of "Article VI and related Annexes of the 1978 Great Lakes Water
Quality Agreement, particularly the desire expressed therein that every effort
should be made to develop, adopt and implement joint programs for the proper
transportation and disposal by 1980.

The Commission will be preparing one or more special reports to
Governments on toxics and hazardous substances, including a comprehensive
assessment of hazardous waste management programs, in order to formulate
further recommendations to Governments on these topics.

5. Private Waste Disposal

thile private waste disposal systems are not .a major source of Great Lakes
pollution, leaching of septic tank effluent and occasional surface ponding of
the effluent have contaminated groundwater in some local areas. However, only
where there was a failure to properiy implement appropriate guidelines, or
where private waste disposal systems were installed under unsuitable soil
conditions (e.g., impermeable with high clay content soils, or soils with a
low sorptive capacity for phosphorus) did water quality problems generally
arise.

Several simple remedial options identified by PLUARG are endorsed by the
Commission as solutions to the Jlocalized private waste disposal problems.
Unsatisfactory old systems should be corrected, and new ones constructed
according to current regulations, including more strict inspections and
approvals on the part of the regulatory zgencies.

Proper evaluations of soil conditions in areas proposed for such systems

should be conducted. Suitable soil for a tile field should be imported if the
on-site soil is not suitable or is not present in sufficient quantity. In
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areas where there 1is inadequate removal of phosphorus because of the Jow
sorptive capacity of the perticular soil for phosphorus, eaddition of soil
additives or cley soils to the soil systems, or even phosphorus -
precipitation compounds {e.g. alum) to the septic system itself, might be
considered. In areas where conditions are such that remedial measures cannot
overcome problems created by the particular soil conditions, development
should be prohibited or severely restricted unless the removal of sewage by
+ank trucks can be assured.

6. Other Nonpoint Remedial Programs

Several other nonpoint sources, which by themselves do not constitute
lakewide pollution problems, also warrant mention because they represent areas
where additional nonpoint remedial programs may be applied, if desirable or
necessary 2as a component of an overall control program. These additional

nonpoint sources include forestry, transportation corridors and extractive
operations (i.e. mining).

Forested lands, as noted "earlier, may be the source of sufficiently high
concentrations of pollutants, mainly phosphorus, sediments and occasionally
pesticides, to <cause a deterioration of local surface waters. Factors
influencing the contribution of such pollutants to the lakes include <the
intensity of operations, harvesting techniques, road design, steepness of
terrain, rates and application methods of pesticides, precipitation and
reforestation practices. Accelerated erosion caused by poor road construction
and logging techniques and the improper use of machines is probably the worst
threat to water quality. Regulatory mechanisms encouraging land stewardship
through use of management practices appropriate to water quality protection
are generally adecuate to control pollution from forested lands, althouch
problems do arise where current regulations are inadequate, or where
insufficient resources and manpower inhibit their enforcement.

Transportation corridors include highways, roads, railroads, airports, and
pipeline and wutility corridors. Sediments, pesticides, deicing chemicals,
vehicle emissions, roadside littering and spills are all localized pollution
problems resulting from transportation corridors, with deicing salts perhaps
the most significant pollutant. - The general lack of regulatory conirols
related to transportation corridors makes it wvirtually impossible for
environmental agencies to know the degree of adherence to recommended
guidelines. Many Jjurisdictions apply excessive quantities of road deicing
salts. It is 1likely that pollutants from transportation corridors will be
dealt with successfully only when there is a significant movement from agency
self-regulation to external environmental review and approval.

Extractive operations (pits, open-pit mines and underground mines) are
generdlly carried out wunder considerable reculatory controls including

provisions to preventing pollution problems. There is a problem, however, of
compliance by operations with permit requirements. identificaetion of
violations and follow-through on enforcement are difficult because ¢f
insufficient manpower for site inspections. There is a need, therefore, for

the development and implementation . of adequate enforcement provisions
including more enforcement staff, and tightening the length of time given to
existing mine operations for compliance with permit requirements.
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VIiI. SPZCIAL CONSIDERATIONS REGARDING LAND MANAGEMEINT AND POLLUTION

During the Commission's review of the PLUARG Report, three issues
fundamental to land management and pollution were identified which, while not
strictly part of the analysis and control of nonpoint pollution, merit
consideration by governments 1in the development of management sirategies.
These issues are the need:

0 for a conservation ethic in modern society;
0 t0 preserve prime agriculture land; and
0 to protect wetland areas.

They are presented here to highlight their importance and indicate some
relevant considerations.

In addition, the Commission draws attention to the recommendations of
PLUARG concerning further research needs and identifies some of the aspects of
further research deserving of priority attention. This is not to divert
concern from the early implementation of control action in favor of further
study, but rather to suggest a concurrent initiation of the additional work
required to refine management strategies.

1. The Need for a Conservation Ethic

Much of the pollution occurring in the Great Lakes is a mirror image of
the waste of resources. By allowing or causing the release of substances such
as nutrients, soil, metals, and organic pollutants idinto the environment,
society 1is in effect discarding materials thet could possibly be further
utilized for productive purposes. At the same time, the ecosystem is harmad.
The reasons for this occurrence are basic to our economic and resource
management system - it is cheaper, or less trouble, to dispose of these
commodities and use new materials than to recover them for further use or make
them more durable. This is the case with industrial effluents, industrial
by-products, packaging materials, used consumer goods and the like. Resource
policies may encourzge the use of virgin rather than recycled raw materials.
The throw-away and planned-obsolescence attitudes of modern consumers (of both
household and industrial products) encourage, or may be encouraged by, the
purveyors of products that are wasteful of resources, including non-renewable
resources such as metals and fossil energy. The environmental implications,

both in the production and disposal of such commodities, are pervasive, severe
and often long-lasting.

The
such e&s through the Resource Recovery and Recovery Act in the United States
and Onta io's efforts in recycling and resource recovery, to find innovative
and erfective means of encouraging or regulating resource conservation in
prooact1o“, longor product 1ife, and the re-use of materials. Ths mechanisms,
are several, and include requlation of material flows, pricing mechanisms to
encourage, rather than discourage, resource recovery, the development
"reverse" distribution systems for collecting recyclable materials (SOC1
hes developed sophisticated systems for distributing commodities but not

Commission recommends that governments continue and enhance efforts,
-
9

Te



»opr

reverse), and economic incentives or regulations that force the internalizing
of the ultimate costs of pollution to pollutors, rether than to society as &
whole. If discarding residuals is necessary, they should be handled in ean
environmentally safe and rational matter and, if possible, consist of
non-toxic materials that can be readily assimilated by the natural environment.

The PLUARG study has provided valuable information to demonstrate the
widespread occurrence, severity of, and some of the alternatives to, the loss
of resources via pollution. The Commission suggests that the findings should
provide additional incentive to develop a long term program for resource
conservation and recovery in a serious way.

2. The Need to Preserve Prime Agricultural Lands

PLUARG drew attention, in its recommendations, to the need for retaining
high quality agricultural lands for agricultural production. The trend of
losing agricultural land to urban or industrial uses is a problem of almost
universal concern in North America, particularly near expanding urben
centers. While the economic and social debate concerning the advantages and
disadvantages of stricter agricultural land use controls has received much
attention, it is important to consider the environmental implications as well.

Despite the pollution problems from agricultural land noted in this
report, it has been concluded that by preserving for agricultural purposes the
best lands suited for farming, the amount —of pollutants generated by
agricultural practices would be minimized, due to both the natural
characteristics of the land and its ability in economic and physical terms to
support remedial measures. If these lands are preserved and properly managed,
from both the production and environmental viewpoint, pollution probliems are
reduced. Further, there would be less of a tendency or need for farming to
move to, or intensify on, less productive lands. This 1is important since, as
more low gracde farmlands become farmed more intensively, with a narrow or
nonexistent profit margin, there s a decline in the ability of the
agricultural community as a whole to afford to, as well as a decreased
1ikelihood of being willing to, implement environmentally-appropriate farming
practices. Marginal lands may in  themselves be more prone to
pollution-generation, due to slope, poor drainage and possible susceptibility
to flooding. At the same time, the scattered, unplanned or even officially’
sanctioned development of agricultural lands for urban (usually residential)
purposes leads to intensive pollution of its own, as discussed in earlier
sections dealing with urban pollution

Thus, the Commission believes that the problem of nonpoint pollution adds
to the many other concerns about the disadvantages of the continued loss of
prime agricultural land to other uses.

Preservation of Wetlands

(93

It is also important in the planning of land use activities to be aware of
the location of, and the need to protect, wetland areas. These are .areas
which are saturated or covered with water at a frequency and duraticen
sufficient such that they normally support a prevalence of vegetation
typically adopted to saturated or flooded soil conditions. Flooded
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periodically, and perhaps more or less permanently, they can be natural
pollution control mechanisms in themselves.

Coastal wetlands, particularly at tributary mouths, tend to act as at
least temporary traps for nutrients, sediments and other chemicals. Their
disruption, by development or intensive use, can reduce their effectiveness as
sediment traps and in the redistribution of nutrients within the annual
cycle. In addition, a new direct source of pollution would be caused by
erpsion, siltation and pollutants emanating from the new land use, problens
which would be intensified by the location on a flood plain.

Upland wetlands can also reduce the transmission of pollutents
particularly sediment from other lands to the Great lLakes by acting as a
buffer between polluting or soil-disturbing activities and watercourses to the
lakes.

“In addition, and perhaps more important, both coastal and upland wetland
areas normally support very rich, ©productive and diverse biological
communities which should be preserved. The protection and careful management
of wetland areas should be done in order to maximize their functions as highly
productive ecosystems.

&4, Research Needs

The PLUARG study marked a substantial advancement in our knowledge of the
generation of pollutants as a result of man's activities in the Great Lakes
Basin. There are, however, still large areas of uncertainty in our
understanding of nonpoint pollution and its effects on the Great Lakes. The
Commission endorses the recommendations for future research needs for the
Great Lekes Basin ecosystem presented in the PLUARG Report and wishes to
emphasize several as being of particular importance.

The Commission believes that the holistic view should be the guide in
designing and carrying out Great Lakes pollution studies. This s a

re-endorsement of the ecosystem approach originally presented by the IJC's

Science Advisory Board. No component of the Great Lakes Basin should be
viewed in isolation of its interactions with, and potential effects on, other
Basin components. As noted by the Science Advisory Board, "an ecosystem fis
eny unit of nature in which living organisms and nonliving substances interact
with an exchange of meterials between the living and nonliving parts." The
land area within the Great Lakes Basin is part of the Great Lakes Basin
ecosystem and as such influences, both by natural processes and as a result of
man's activities, the character and quality of other parts of the zcosystem,
including the waters and biological organisms contained therein. Research
efforts conducted with this guiding principle in mind wil)l be of greater value
in our efforts to consider pollution impacts within the Great Lakes.

{tempting to control pollution in the Great Lakes reguires that we can
define it adequately. PLUARG reported difficuliy 1in several instances in
evaluating the effects of nonpoint pollution because traditional definitions
of pollution were inadequete. This was particularly true when individual

nonpoint sources, although they could not be strictly defined as "violators"
themselves, produce pollution in the Great Lakes. It was also noted that
defined loading criteria existed only for phosphorus. The manner in which



other materials being contributed to the lakes could be defined as pollutants
was only determined by their exceedance of guidaline levels in biota or in the
waters themselves. Such an approach creates difficulty in designating
specific nonpoint sources as causes of pollution.

Concerning quantification of pollutant inputs, PLUARG noted, its own study
notwithstanding, that adequate determination of pollutant inputs from specific
Jand use activities and the atmosphere required further attention. While
general unit area loads compiled from several sources were used in the
overview modeling exercise, the pilot watershed study results illustrate a
wide range of unit area loads for a given pollutant from the same land use
activities in different watersheds. Ranges of a factor of ten or more were
not uncommon for a single land use activity. The natural and man-associated
factors which serve to produce this range are not yet clearly defined for any
pollutant. The atmosphere 1is also a component of the Great Lakes Easin
ecosystem whose significance in transporting and transforming pollutants is
acknowledged, yet remains largely unquantified, both in terms of pollutant
source or magnitude. The question of the biological availability of any
material inputs s also an area of 1little knowledge, but can have a
significant effect in establishing necessary control efforts. The impact of
variability of pollutant loads, especially phosphorus, due to streamflow and
climate variability, and the interconnections or dynamics of nearshore vs.
open lake concentrations and their effects, all merit further scientific
investigation. There are a number of elements in the ecosystem, including
sedinnants and wetlands, whose interactions with pollutants require further
clarification. These concerns need additional research attention in order to
allow the refinement of strategies for nonpoint source pollution control
measures, as well as the overall most effective remedial strategy.

Although many alternative nonpoint source pollution remedial measures were
explored by PLUARG, it is alsc clear that neither the short nor the long term
effectiveness of many of these measures is clearly known at present. In
addition, the socio-economic tradeoffs involved in choosing the mest
cost-effective remedial measure for 2 given nonpoint source requires further
study. "Cost-effectiveness" may require an expanded meaning in view of the’
lack of adequate pollution yardsticks so that effects which are not easily
expressed in traditional economic terms, particularly biological effects, can

be considered in choosing the "best" remedial measure for a given nonpoint
source.

The Commission also wishes to emphasize its concern with the potentially
significant environmental damage associated with the disposal of hazardous and
toxic wastes in the Great Lakes Basin ecosystem. This topic has become one of
considerable national and international concern in recent months, especially
in the Great Lakes region because of its large concentration of industrial and
municipal waste disposal sites. The whole question of the adequacy and
coordination of present United States and Canadian regulations concerning the
siting, operation and closure and rehabilitation of such sites is one which
warrants a thorough review by the Governments.
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VITI. RECOMMENDATIONS

The Reference Group made a number of recommendations to the Commission
concerning nonpoint pollution in the Great Lakes Basin Ecosystem. These
recommendations are included in the Executive Summary of the report of the
Reference Group, attached as Appendix III of this Report.

Based on consideration of the Reference Group's report and
recommendations, the information gained from the efforts of the public panels
organized by the Reference Group, and the Commission's public hearings, and in
response to the Reference dated April 17, 1972, from the Goverrment of the
United States and Canada, the International Joint Commission recommends that:

1. The Commission recommends that the Governments of Canada and the United
States, in partnership with the state and provincial governments, and
Tocal jurisdictions where relevant, undertake to develop a comprehensive
strategy of pollution control for the Great Lakes which would be

- specifically directed at but not restricted to nonpoint pollution. The
Commission further recommends that such a strategy have sufficient
flexibility to permit individual jurisdictions to maintain their resource
«nd land management prerogatives to the extent that they are consisteént
with the Great Lakes Water Quality Agreement of 1978. This flexibility
should also ensure that the strategy can be responsive to future

scientific, technological and socio-economic developments concerning the
pollution control.

2. Ongoing and priority programs be pursued without awaiting complete
development of the comprehensive management strategy.

3. As part of the management strategy Governments -develop and implement
remedial plans for achieving the reductions in nonpoint pollution from
priority areas. These priority areas should be selected on the basis of
the most severe whole lake and nearshore water quality problems, present
tand use activities and areas with a high potential or demonstrated
ability to contribute pollutants, especially hydrologically active areas.
Such areas are identified in Figures 1-3 of this report. 1In accordance
with the ecosystem concept, selection of remedial programs should also
include consideration of the principle of non-degradation of higher
quality waters (further to the Commission's Report on Water Quality of the
Upper Great Lakes), impacts on other environmental components, including
plankton, fish stocks and wildlife, occurrence of severe local problems
(especially the nearshore areas and tributary mouths), and the impacts to

b2 realized in downstream lakes in the Great Lakes System via- connecting
channeis.

4. Governments implement low cost but generally beneficial measures

© throughout the Basin. Thus, certain measures to reduce pollutant
loadings, to at 1least PLUARG level 1 agricultural and urban control
measures, be applied throughout the Basin without regard for the criteria
suggested above for establishing priorities.
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Nonpoint source poliution control not be considered in isolation of point
source pollutiorn or the re’ative cost-effectiveness of further control
thereon. The economic and social impacts of remedial programs in
individual areas should be considered in the development of such programs
and efforts should be made to include elements in the program which would
alleviate such undesirable side effects. A1l alternatives for controlling
particular pollutants, and their local, regional and national implication.
should be considered consistent with the ecosystem concept, including the
full range of all relevant point, nonpoint and source-reduction controls
and alternate practicable technologies for achieving these controls. The
Governments initiate a program of assessment of the social and economic
implications of nonpoint and point source pollution control.

Jurisdictions, in formulating their management plans, recognize and
consider the need for strengthening coordination within and between
jurisdictions 1in developing and implementing required remedial programs.
That senior levels of government as relevant within each country assume
broad overview and basic control and monitoring of nonpoint pollution
control measures, centered in a lead agency or coordinating mechanism,
while recognizing that effective implementation of such measures will be
done at least in part at a local level. The Governments review existing
legislative and administrative measures to ensure the adequacy of nonpoint
pollution control programs and sufficient coordination.

In this regard, Governments could consider the utilization of such
existing mechanisms as:

a) at the Canadian Federal 1level, the coordinating and environmental
review roles of Environment Canada,

b) at the Unitaed States Federal level, a coordinating mechanism to focus
“the concerns of agencies whose programs are related to Great Lake
water quality,

) at the Canadian provincial level, the systematic use of the Planning
Act and the Environmental Assessment Act,

d) at the United States State level, the Section 208 agencies and the
environmental or "1ittle-NEPA" agencies. :

These mechanisms could, if strengthened, provide the needed coordination
of environmental perspectives in other policy areas such as development
and energy programs. While existing programs would be used where possible
and eppropriate, new or revised programs should also be developed where
necessary to address nonpoint pollution problems. ' '

The Governments use and accentuate voluntary mechanisms and approaches
where possible in implementing pollution control programs. Since public
interest in, and acceptance and support of such programs is of paramount
importance, Governments  insure adequate environmenta) information,
education and technical support 1is supplied to the public, and that
provisions are made for their involvement.

For certain measures that are wuniversally desirable, but for which
voluntary compiiance is not likely,. Governments adopt regulations in order
to insure their consistent and equitable implementation. Specific
measures identified by the Commission reguiring regulation are: prohibit
winter spreading of manure on frozen ground, with financial assistance to
farmers who incur expenses by doing so; regulate sediment runoff from
urban areas under construction; and rogulate industrial waste management
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11,

12.

13.

14.

to prevent environmental contamination. ther regulatory measures should
be considered to deal with nonpoint pollution problems when voluntary
approaches are found inadequate.

The Governments assure that adequare financial support for small scale
agricultural operations and local municipalities is provided to adequately
address the nonpoint pollution problems outlined in this Report.
Governments also assure that relevant agencies be given sufficient
technical and manpower support to address these problems.

In recognizing the need for an informed public, the Governments institute
a general environmental education program. The program should be designed
to make the public aware of existing local pollution problems, as well as
providing for public input into the solutions to such problems. Local

- civic and environmental groups should be wused to the extent possible.

Further, Government officials at all levels should be made familiar with
both ecosystem management in general, and nonpoint pollution in
particular, and with the agencies which address such problems. In
addition, remedial program managers and field personnel should be given
all necessary technical information and skills necessary to properly
implement their specific remedial programs or tasks. Finally, efforts
should be made to provide environmental education and information at the
public school levels.

As & follow-up to any management framework or strategy, the Governments
establish some mechanism to review and evaluate the overall success of the
various management plans. This evaluation should include a general review
of the adequacy of all state, provincial and federal management plans; an
enhanced continuous monitoring program within the surveillance program
developed under the 1978 Great Lakes Water Quality Agreement, including
nearshore, rivermouth and tributary monitoring to evaluate the effects of
the various remedial programs in place or planned; and a determination of
the ability of the overall management strategy to adequately fulfill the
provisions of Article VI of the Agreement.

The Governments implement the pollution controlled measures presented in
Chapter VI of this report to the maximum extent possible, to address the
specific identified pollution problems regarding soil erosion, application
of fertilizer, and control of runoff from 1livestock operations in
agricultural areas; street sweeping and combined sewer systems in urban
areas; and erosion control in construction areas, described in detail in
pages 77-86 of this Report. The Conservation Authorities in Canada and
the Soil Conservation Service in the United States could play 2 major role
in these functions.

Governments wurgently bring hazardous waste disposal priorities under

control. To this end, the Governments: ‘

a) prapare a complete inventory of operating and abandoned waste
disposal sites in the Basin, including nature and quantities of wasts
handled where possible; .

b) the adequacy of such sites, and any proposed sites, to properly and
safely handle the wastes disposed of be thoroughly assessed and
necessary measures to correct any deficiencies found be implemented;

c) & comprehensive review of all existing legislative and regulatory
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mechanisms also be conducted and alterations made where necessary to
assure the safe transportation and disposal of hazardous wastes in
the Basin;

d) a compatible manifest system for hazardous wastes between all
jurisdictions within and beyond the Basin be established;

e) Governments embark on a long term effort to reduce or eliminate
pollutants at their sources, including intreased resource recovery
efforts and alterations in the manufacturing process;

) because siting of hazardous waste facilities depends in part on
public acceptance of such sites, the Governments make efforts to
demonstrate that safe disposal sites are technically possible, or
that associated risks can be held to a minimum.

. The production, sale, transport or use of persistent synthetic organic

compounds with known highly toxic effects whose use will result in their

_entry into the environment be prohibited.

The Governments continue to enhance efforts to find innovative and
effective means of encouraging resource conservation, recovery and
recycling efforts.

The Governments recognize the values of preserving prime agricultural and
wetland areas in the Basin. ’

In regard to. phosphorus control, and pending the final report on the
Commission's Phosphorus Management Strategies Task Force, the Governments
accept the 1976 phosphorus load estimates presented in Table 5 of this
report as the best estimates of “present" Tloads. Further, the proposed
phosphorus target loads in the 1978 Great Lakes Water Quality Agreement
should be taken as valid minimum goals for phosphorus control programs.
The Commission has pointed out that recent work and interpretation of the
Agreement indicates that lower target loads may be indicated for Lake Erie
and Saginaw Bay if more restrictive interpretation of the phosphorus
contro)l goals, as outlined in this Report, are adopted. In view of
uncertainty concerning appropriate phosphorus management strategies,
Governments exercise caution when approving municipal sewage projects to
insure that such projects would not inhibit later upgrading to accommodate
new phosphorus management strategies that may be considered following the
Commission's further report on this matter,
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Signed this seventh day of February 1980, as the Commission's
response to the Reference from the Governments of Canada and the
United States, dated April 15, 1872, on the question of pollution of
the- boundary waters of the Great Lakes System from 1land use
activities.
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‘RS OF REFERENCE

Text of Reference to the International Joint Commission
to Study Pollutioninthe Great Lakes System from
Agriculture, Forestry and other Land use Aclivilies

I have the honour 1o inform you that the Governments of
the United States of America and Canaca, pursuani to Article
IX ol the Boundary Waters Trealy of 1603, have agread to re-
gues! the Internztional Joint Commissicn 1o conduci 2 stucy
o! poliution of the bouncary walers of the Great Lekes System
{rom agricullural, forestiy and other land use activities, inthe
light o? provision of Article 1V of the Trealy \_-.'hicn provides
tha! the bouncary weaters and walers {lowing acioss the
bouncery shall not be polluted on either side to the injury of
health and property on the cther side, and in the light also of
the Great Lakes Waler Quality Agreement signed on this
cale. : .

The Commission is requested o enquire into and report
to the two Governments upon the following questions:

(1) Are the boundary waters of the Great Lakes System
being polluted by land drainege (including ground
and surfece runotf and sediments) from agriculture,
forestry, urban and industrial land development,
recrealional and park tand development, utility and
transporiztion systems and natural sources?

(2) Ifthe answe! to the {oregoing guestion is in the affir-

matlive, {0 wha! exient, by what caw:5es, and in what

localities is the polluticn taking place?

a

It the Commission should find that pollution of the
character just referrec (o is taking place, whztreme-
dial measure would, inils judgement, be most prac-
licable and what would be ihe probable cost
thereof?

The Commission is reguested to consider the adequacy
of existing programs and conlrol measures, and the need for
tmprovements thereto, releting to:

ERINCE

(@) inpuls of nutrnients, pest coniol products, seci-
ments, and other poliuiants from the sources re-
{erred {0 above,

{b) land use;

{c) land fills, land dumping, and deep well disposal
practices;

(d) confinedlivesiock feeding operations and other zni-
mal husbandry operations; and

(e) pollution trom other zgriculiural, forestry and langd

use sources.

In carrying out its study, the Commission should identily
deficiencies in technology and recommend actions for their
corfection.

The Commission should submit i's report and tecom-
mengdztions to the iwo Governments as soon s possible and
should submit reports from time to lime on the progress of its
investigation. '

In the conduct of its investigetion and otherwise in the
performance of its duties under this reference. the Commis-
sion may utilize the services of qualified persons and ctiner
resources made availeble by the concerned agencies in Can-
aca and the Uniled Siates and should as far as cossible mzke
use ol informalion and technical czia heretofore acauired of
which may beceme aveileble during the course of the in-
vestigation, including information and date acguired by the
Commission in the course of its investigations anc surveil-
lance activities conducted on the lower Great Lakes ang n

the connecting channels.

In conducling its investigation, the Commission should
utilize the services of the international boargd structure pro-
vided for in Article VIl of the Greal Lakes Water Quality
Agreement.



INTRODUCTION

The Canada-United States Agreement on Gregl Lakes
waler Qualily sioned al Ottawa, Apnil 15,1972, by the Presi-
gent o! the Umiled States anc the Pnime Minister of Canaca,
requesied the Internahionz Jont Commission 1o Cconcuct a
study of poliution of the bouncary waters o! the Great Leaxas
System {rom 2g ghicultural, forestry and other land use activ-
ities. AS a resull, aniniensive InQuiry was conducied by the
internzliona! Relerence Grous on Greal Lekes Polluticn trom
Lznd Use Activities (PLUARG), esizblished by ihe Inter-
national Joint Commission.

The scope o! this inquiry wes broader than previous
Great Lakee siudies conducted unaer the spensorship of the
Commission inthat the enlire land area, as well 25 the water,
in the Basin was sludied. The Basin totals 755,200 km?2
(262.000 mi?}in area, with 538.900 km?2 {208.000 mi?) of land
and 216,300 km? (84,000 mi?) of waler surlzce area. The
Greal Lakes contain approximately 20 percent of the world's
fresh surface weater supply.

The Basin, with 37 million resicents of Camada end the
United Stetes, is the industrizl heartland of both countries. A
major portion of their gress national product is generated
here.

Untitrecently, the Gregt Lakes have beenviewed as a vir-
tuzlly inexhaustible supply c‘ high quaiity water. Howaver, in-
reasing populalion, advancingtechnological innovetionand
intensificetion of water and land use in the Bzsin have re-
sulted in & continuing cegraczation of the lakes.

tion, due to elevated nutrient inputs, parlicu-
izrly 1n the lower lekes (Erie and Oniario), and the increasing
contaminalion of these vwaier bodies by toxic subsiences,
rnazve been icentifiog es the major oolluticn problems in the
Easin. It has also become acparent that while the Great Lakes
themselves are g focz! point of concern, thay are but 2 part of
2 complex system inwhich interaction of fne ciimate and the
land and ils use have 2 major iniluence on {he lakes.

Zutrophica

Past studies {"'Repor th2 Internaticna!l Joint Commis-

Lo
sionon tha Pollution of Lake Erie, Leke Ontaric and the lr.‘*'-
national Section ¢f the St. Lawrence Rwer 1G88") incicale
thal current conditions in the lakes could nc: bf’ roh‘ ed en-

tirely 10 pollu;g nt !cac‘:ngg from re oHv icentitiable poir:
sources. These studies incicated (hat 30 anc ‘3 percem ct
the tolai pmosgho us lcad for Lai-:es e and Ontatio, re-
spactlively were dug (D sources other than municio lsewage
treatment plant and incusinial eflfuents. In gtismpting ‘o
cuantify 2ang dascnioe nenpoint sources of pollution, FLUARG
reviewad ang studied the polluhicn sotentigl of several lang
UsSe aclivities, Inziuding agncui: re, Liban, torestry, trans-
poriaticn ang wasle cisncsal, as wall a5 natural processss
S 05! r:anke osion, PLUARG cizoexam
mIsoh on ol m 319'1"'5 on lenG and water
s ot SIUCHIES wWare S51aDiisNeC &ant Mmen-
progras ol{e] 1urtner cgeting the relationshid
~lang UHCS 300 waier quahity. While inese
shedc sizhightontnis relationshin, tha come
ploxity Ci ing ares & guantuative intorprelancn
Fithicult,

UiMIHiARY

Although the Great Lakes are aninterconnectield system
each basm s umgua inierms ¢l ils mngiczy, the $6Ci0-2C0
nemic cha(acxeusncs c!its communilies, tne tyce and ¢e-

cree of poliution and the kincs ol required contrc . .
Ditfuse source pollutants are not cerved unn::fm!,» trom
wnole watersheds or even sub-basins. Fioblem 2rezs may
represent only a small prcporticn ol g cramnage besinarea. As
a resull, PLUARG has ceveloped critena for theacantihication
of potential contributing areas and within thes2, tne mos! hy-
grologically active ateas, which are the zones mos! likely 10
produce waler polivtion from land use acuvities.

the soluticns to most probiems of pclivticn fiecm land vs=e
tivities: (2) their ramifications through most ceclors of sceie
(3) tre involvement of mu..y agsncies in the implamen:
o! these solutions; angd (41 ther pubiic consacuences in
policy areas as ‘cod preduchion, housing and puti:c hez
Populahion growin end tocation, incu :.ml cevelopmeant 2
echnologicel innovationwill sllhave impacis o
of pollutants to the lakes from land use activities. These fac-
tors will affect both the need for nonpoint source control 2ng
the zbility 10 contrel some of these sour rces. As pepulaticns
grow and incusinal development coniinues, given current
technology, poliutant inguts from point scurces will un-
doubtedly continue to crow. However, the finile capacily ol
the lakes 1o accept these inputs mus! ba recognized, eppro-
priate pollutant loading targets estedlishad end proper mon-
itoring programs uncertaken to quantify these loads so 2s to
insure that the capacity of the lzkes is not exceedec.

It is important to recognize: (1) the long term nalure ¢f
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Effective strategies at the international, nalicnal and
locel leve! must be deveiopad (o cooe wuh these i{zziors,
since they lrenscend jurisdictional and £olitice! coundaries.
Flaxible management sysiems and contiol msesu 25 c2oEdis
of in::E'ﬂaw‘.al Zjusiments in response 10 a Changing envi-
ronment will berequirec. As well, questicns of ecuity musi &e
takenint accouw:ancaiorrm\_amv getiorthercasonabis
allocationofresp n:xom.ybctvmnoo rnmenis, instiiutions
E'ldlﬂdl\/ldud.: ADoveaH itis e*s=m|_llo e cognize thati tne

par ture from the uc.dmc.m
o! coint sources.

CONCLUSIONS

The Internztional Joint Commission instruzted the inter-
naticnal Reference Groupon Polivtioncliha Creatlakes ticm
Land Use Activities (0 inquire tnlo andg ieport on the following

guestions:

“Arp the bounZary waters of the Great
beiub ).JO:I.ADC joy’ Ylend Gf"l"“’l("“* (includin
suriacerunol!ang sediment) iromagnicull
u::an anc incustnial land Cevelcoment,
and parniand develogment. vililv and ir
systems and nglural souces?”

PLUARG lings : 1t the Great Lakes are being polluiod
from land cra ag-“ UiCes by phospnoius, s20rments, seme
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GREAT LAKES WATER QUALITY POLLUTANTS

1. Parameters lor which a Greal Lakes water qualily problem has been identlilied

- (0L -

PROBLEM SOURCES
17
POLLUTAN ‘ OIFFUSE
Nearsnore o -
Lakewide Localized Land Runoll Atmosphere in-Lake POINT REMARKS
Sedimenls
Phosphorus ! Yes Yes Yes Yes Yesd Yes 3 percentage unknown; not considered
: sigmlicant over annuat cycle
Scedimentd.! No Yes YesC Negligible Under some Negligible b may conlritbute to problems other than water
Condilions quahity {e g, harbor aredging)
€ including stiearbanx erasion
Bactenia of Public No Yes Minord No . No Yes d fand runoftis a potential, but minor source.,
HealthConcern combined sewer overllows genetally more
significant
pCos! Yes Yes Yes Yes Yes Yes
Pesticides! (Past) Yes® Yes€ Yes Yes Yes No € some residual problems exist from past
praclices
Indusinal Organics! Yes Yes Yes Yes Yes Yes |
Mercury! Yes Yes Minor “Yes Yes Yes
Leay! Potential! Potential! Yus Yes Yes Yes f possibie methylation to toxuc lorm

Parameters for which no Great Lakes water quality problem has been identilied, bul which may be a problem in inland surlace walers or groungwalers

thttegen "No No9 Yes Yes Minor Yes 9 some infand grounawater problems

Chictice No Noh Yes Negligible No Yes P some local prottems exist in nearshore
areas due lo point souices

Pesticides! (Present) No No Yes No No Yes P new pesticides have been found i the
environment; conlinued monstoning 1s
required

Other Heavy Metals potentiall potentiat! Yes Yes Yes Yes

Asbestos! No Yes No ? Yes Yes i see Upper Lakes Relerence Group Report 3

Vitusesk + No Data Available Yes K better delection methods needed

Actd Precipration No No™ No Yes No No M a potential problem for smalier, sofl vater,

. infand fakes

U sodiment per s causes local probtens, phosphotus and othet

sedumnenl-assoziated contirminanis have takewsde thspersion.



industnial organic compounds, some orevaobslyused Des-
ucides and, potentially, some heavy metals, as incicated in
e following table.

Phosphorus lozds from land drainage and atmosphenc
depasition conlribule 1o both offshore and nearshore water
quality problems related to eutrophication. Depending on the
maanitude of the point source loads PLUARG estimaied that
the'cornbmed land ¢rainage and atmasphernc inpuls-10 indi-
vidua! Great Lzkes ranged from 32 percent {Lake Ontario) to
90 percent (Lake Superior) of the totzl phosphorus loads (ex-
cluding shorehine ercsion). Phesphorus loads in 1976 ex-
ceeded the recommended target loads in all lzkes. Point
soutce control programs alone vall be sullicient 1o meet the
target loads only in Lakes Superior and Michigan.

Toxic substances such as PCBs have been lound to gain
azcess to the Grezat Lakes System from ditfuse sources, es-
pecially from atmospheric geposition.

Residues of previously used organochiorine pestlicides
{e.g..DDT)are still entering the bouncary walers through land
drainage in substantia! aquantities, although in significantly
declining amounts, as shown by declining levels in fish tis-
sues.

Mercury has been detecled in lishtissues in all the Jakes.
A continuous buildup of tezd in the sediments o!f the Great
Lakes has zlso been noted. In fight ¢of the potential for the
methylation of lead, this poses g potential problem of un-
known dimensions. Lead enters the Greal Lekes Sysiem in
.substantial quantities through almespheric geposition. It is
faelieved mercury enters the sysiem in a2 similar manner, al-
though this has not been verilied.

Secdiment a!fects the Great Lakes System primarily as &
carrier of phosphorus and other pollutants, contributing tothe
overall poliution of the lakes. Sedimen! aflects nearshore
ereas throuch sillation of fish habital and siltation of drainage
channels, harbors and bays, necessnating expensive
dredging. :

KMicroorganisms enter the Greal Lakes System from dil-
fuse sources, resulting in tocalized problems affecting some
nearshore weaters,

While in many cases it is difficult to ascribe pollution
(i.e., violation of 2 specilic existing or propesec water quality
objective) to any particular tand use, 1t is important to note

that 1t 1s the cymulative elftect of a vanely ¢! lang use acliv-
itiesthat uthimately contnbutestopollution ol the Great Laxes.

“II the answer [0 the foregoing question s in the atlir-
malive, 1o what extent, by whal causes, and in what
localities is the poliution laking place?”

PLUARG finds that the lakes most attected by phos-
phorus and toxic substances are Erte and Ontanio. Local prob-
lems associaied with Shesphorus, microorgamsms anc sedi-
ment are seen in such areas as Green Bay, Saginaw Eay,
southern Georgian Bay, Lake St Clair. the Bay of Quinte, and
the south shore red clay area ol Lake Supericr.

Intensive agricultural operations have been identilied as
the major diffuse source contributor of chosphorus. The fol-
lowing table indicates the relalive 1cading of phosphorus to
each lake from the incicated land uses.

Erosion from crop production on tine-textured soils and
from urbanizing zreas, where large scale land developments

- have removed natural ground cover, were found to be the

main sources of sediment. Urtban runoff and atmosoheric de-
position were identified gs the major conlributors of toxic
substances from nonpoint sources.

The most imporiant land-related faclors affecting the
magnitude of poliution from land use activities in the Great
Lakes Basin were found to be soil type. land use intensily and
malerials usage. For example,iniensive agriculturel activities
suchas row cropping (e.g., growing corn, soybézans and vege-
tables) on soils with fine textures (i.e., high clay content) con-
{ributed the greaiast amounts of phosphorus. Areas of hich
phosphorus loading from intensive zgriculiure! aclivities in-
clude northwestern Ohio and scuthwestern Oniaric.

Mercury in the Great Lakes is associgled with sediment
and. in large measure, reliecls 'in-lake" redistritution of this
material from past industrial point sources. Oiher sources in-
clude municipa! enc-indusinag! waste water discharges and
atmospheric depcsition of unknown dimensions, which have
resuited in signilicant tributary loadings throughout the Grest
Lakes watlersneg. Highest loadings were observed in Laxe
Erie.

Eighty-five o ninely-nine percent of the lead that enters
the Greal Lakes comes {rom nonpoint sources, with the high-
estloadings peing found in Lakes Erie and Michigan. Lead is

GREAT LAKES PHOSFHORUS LOADS

Tola Almaspheric Tota! Difiuse Estimated Contributions of
Loade Load Tribuiary Major Land Uses to Diffuse
(metric {percent of Load Tributary Lozds
Lake tons/yr) otal load) (percent of (percent of dilfuse load)
: total fozd) Agriculture Urban Forest & Other
Suparior 4,200 57 53 7 7 B5
Michigan 6,350 25 30 71 12 17
~Huron 4,850 23 50 69 12 20
{Ene 17,450 4 48 85 21 13
Ontario 11,750 4 28 £8 18 15

81676 Iosd rounced off 1o asres! 50 metng lons

ina o



mainly 2esociated with vehiculdr emicsions and enters the
Croet Laxes thrcugh inibutary angd aimesghenc inputs

Locadings of organic sutstances (e.g., PCBs) enter the

Sreatlakes via tnibulanes and almosphenc gepesition. Main

surces are aimespheric emissions, ingustnal ang municipal
poinl sources and urban dittuse sources.

“If the Group should find that pollution of the character
just referred 0 Is taking place, what remedial mea-
sures would, inits judgement, be most practiceble and
what would be the probable cost thereo!?”

PLUARG finds that the remedy of nonpoint source poliu-
tion will not be simply nor inexpensively accomplished. Non-
point sources of water pollution are cnaracterized by ther
wide variely and large numbers of sources, the seemingly in-
significant nature of ther individuzl contributions, the gam-
aging effect of their cumulative impact, the intermitient na-
ture of their inputs, the complex sgt of nalural processes
acting tomodify them znd the variety of social and economic
interactions which atect them.

PLUARG does not favor across-the-board measures for
nonpoint source pollution control, but rether recommendcs a
methodology whereby preblem arezs afe defined on a priotity
basis to which the most practicable control mezans for a par-
ticular source are then applied. Managament plans must be
tormulated which include 2 number of considerations which
have not be comprehensively addressed in past point source
control programs. Four major componants have been icdenti-
tied: (1) planning; (2) fiscal arrangements; (3) information,
educalion and technical assisiance; and (4) reguiation.

; Inaddition, the successiul implementation of these man-
-gement pians will rely heavily on the interest, concern and
action of individua! members of society.

Ditferences inwater quelily betweenanc within lakes ere
the sasis tor requiring ditferent decrees of management in
Citierenl watersheds. As & result, implemeniation programs
should be emphasized in those arezs of the Easin where
'»a'\e' quality is the most degraded, or where 2 neag {0 pre-

erve high qualily waters s identified. Remedial progrem pri-
on 1es must then be based on the degre2 1o which the pollu-
tan! can be controiled.

A basic loo! for estimating the level and tocation of man-
agement requited in potential pollutant contrnibuling areas is
the identiticaticn of the most nydrologically active areszs
{HAA). These are land areas that contribule directly to ground
anc/or surface wilers, even curing minor precipitation and
snow-mett even!s, because of thewr proximity 10 sireams or
egquiferrecharge areas. Thesueo!hycrolomca!lyachvc reas
veres, being a function ol land vse and manugement slope,
infiliration rates anc soil moisture content.

Deveioped urban areas, because of their highly imper-
vrousl connected surtace area and ihe oxtensive alteration of
ther natura! hydrotogy . have targe hycrologically active araas.
““") ceveleping urtan areas are enher within a h\om
logicaliy gc\wc ared o tnihutary 1o one, ang thus special &
tenticn must be given o these areas 1o insure the control of
seciment a.‘c associzied pollutants.

Imzgriculiviaiareas, soil conservalrcntachmiQuesiecuce
ercsion, and resulling seaiment annd  associaiec cen
taminants, frem hycrologically aclive areas.

In some timber and culpwoos harvesting operalicns, itis
necessary 10 protect the most hydrologically active 2reas in
o:der 1o avoid waler quality preblems. A common praclice
has been the maintenance of butler strips along open water
courses. Location of the mesl hycrolcgically active argas is
imgortant tor siing solid and higud waste disposal facities,
This is pertinent not only in consigeration of surface water
delivery, but also groundwater contamination, Simiar con-
cerns are important for locating disposa!l areas for mine
tathngs,

The minimum estimated annual cosis to achieve recom-
menced phosphorus target loads are presented in the Ioliow-
ingtante. These estimated cosis are inadcition {0 those nf
esiablished Water Quality Agreement programs and are
tased only on economic estimates. 11 1s noted that popu-
lation growth and other events will require continuzl adjust-
menls of programs in order (o adhere 10 the target iozds.

in addition to the foregoing conclusions, the Inter-

‘netional Reference Group on Great Lakes Poliution {rom Land

Use Activities concludes the following as to:

“the adequacy of existing programs and control
measures”

While broad legislative authority, which may ke con-
strued as covering pollution from ditluse sources, exists at
state, provincial and local levels, specilic legislation or rules
mzy be necessary in the implemeniation of remediz! gro-
grams. Some stales have alteady enacted such specific 1eg-
isizlion, while others are currently attampling enaciment. in
the U.S,, the 1872 and 1877 a2mendments o the Feg
VWater Pollution Control Program provice the mechanism
the D!ammg and fiscel aspects of nonpoint source ',_f‘HJ“uu
control. The 1877 amendments also improve the sedimant
conirol programs by providing assistance on a pricrity waier
gualily related basis.

Federal pesticide control legisialion in both countries is
c¢ezamed (0 be adequate at present.

Federal leqislation and control programs in development
eppear 10 be adequale al present to reduce and eventuzlly
ehiminale dischargss of toxic substances.

The legislation and/or control programs and measures
concerning landlills, deep well disposal ang forestry oper-
alions, where boundary waters are aflected, are consicered
agdequeaie al present. These landuses are not ceemed o con-
tribute signiicantly to the pollution of the Great Lakes. How-
ever, local problems related to these aclivities can occur.

Atmosphenic inputs constituie a subsiantial porticn of
thetota! loads of phosphorus and other pollutants cirectly 1o
the iakes. The guantilies of these pollutants being deposiled
on land. and subsequently reaching the jakes as a rosult of
migration over of through Ihe soil, are, however, only pariiztiy
known &l present.
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ESTIMATED MINIMUM ANN

WAL COSTS

TO ACHIEVE PHOSPHORUS TARGET LOADS

millions of dollars
United States Canada

Point Urban Rural Point Urban Rural Tolal

Source Nonpoint Nonpoint Souice Nonpoint Nonpoint Cosls
Lake Source Source Source Source
southern Huron 1.5 1.5 2.5 1.0 .5 1.5 . 145
Erie 3.0 340 125 1.5 2.5 10.0 €35
Ontariod 2.5 7.5* Minimal 5.0 6.5% Minimal 215
TJOTAL 13.0 48.0 15.0 7.5 10.5 11.5 105.5
2 Congitional on Lare Enie targel 1cad being met, in orcer 1o reduce the annual Niagara River phospnorus input by 1200 metng tons,

* Value revised from first printing of this report.

The level of awareness among Great Lakes Basin resi-
dents, with respect to pollution from nonpoint sources, is in-
zdequzte al present. Control of nonpoint sources wall reguire
zllBasin residents to become involved inrecucing the gener-
ation of pollutants, through conservation practices. Improved
planning and technical essistance are prerequisites to iong-
term solutions of land drainage problems

A better definition of pollution in the Great Lakes is re-
quired. PLUARG found that traditional yardsticks, such as
waler quality objectives or siandarcs, vere insulficient tor
adequaiely evaluzling the impact of difiuse or nenpoint
sources 1o the Great Lakes. These sources may not in them-
selves produce violations of water quality objectives. How-
ever, in combinztion with other sources, they can contribuie
'3 the overall pollution of the Greatl Lakes.

The public consuliation panels were concerned that ad-
ditionat layers ¢! government not be introduced and thal
present governments should beatier celine their objectives re-
garding polluticn conlrol. A renewed commitment and detler
celinition of roles of agancies are requured in order 10 max-
xmize the utility of existing mezsures.

A wealth o cala currently exists in various institulions
throughout the Bzsin. Increased eflorts must be mace to as-
sess end analyze these daie. Due 10 ils dispersal, its avail-
abilily anc potential usefulness is resiricted. Current data
storage and retrievel mechanisms have been found to be in-
adequzie and require substantial improvement to insure effi-
Cient access.

Fzel Grezt Lakesresearchefforis have, for the most part.,
beencigcemeztend wvaithout unifying objectives. Future stud-
tes on the Great Lakes would b2 of greater value il they were

ty

re. The relationship {0 the Great Lakes

K
n
2
na
be considered as an iniegral part of new

1]
S
2
more holistic in
System should
stucies.

Greater emphasis must be placed on the study of the
nearsnore areas ang coasial zones of the Greal Lakes. Fow
coms'ehe“sne stugdies have been compieted in these areas:
vel, they are most c‘leued by man’s activitias.

PLUARC has cantnibutled new informaticn on the biclogi-
calevaitebitity of phosphorus, but has no! been adle 1o satis-
-actonty resclve all gueshions concerning avaiahity of phes-

-

phorus, heavy melals and toxic organic substances, and their
transmission from ditferent land use activities to the Grezt
Lakes.

Immediate attention must be given to determining
whether the Great Lakes ecosystem will mainiain dasiratle
characteristics of diversity, resilience and stability undar
man-made parturbations. Knowiedge of the capacily of the
Grea! Lakes System to handle waste loads 1s required so that
tolerable loads can be prescribed.

The mest hydrologically active areas in the Great Lakes
Basin must be more clearly icentified. Future protection of
such zreas must be provide¢ for through proper land use
management, end remedial measures applicable to such
areas musl be cavelopec.

The potential for Great Lakes pollution {rom the dispesal
of redioactive and other toxic wasies is of concern. Unisss
safe, permanent disposal sysiems are found for the in-
creasing quantities of exolic and radicactive wastias baing
produced, this mzy constilute & meajor future preblem in the
Greal Lakes Basin.

RECOMMENDATIONS
Development of ManagemeniPlans

PLUARG RECOMMENDS MANAGEMENT  PLANS,
STRESSING SITE-SPECIFIC APPROACHES, 7O REZDUCE
LOADINGS OF PHOSPHORUS. SEDIMENTS AND TOXIC SUS-
STANCES DERIVED FROM AGRICULTURAL AND US3AN
ARZAS., BE PREPARED BY THE APPROPRIATE JUR!ISDIC-
TIONS WITHIN ONE YEAR AFTER THZ INTERNATIONAL
JOINT COMMISSION'S RECOMMENDATIONS ARE TRANS-
MITTED TO THE GOVEZRNMENTS. PLUARG FURTHER REC-
OMMENDS THAT A f\uUlb-\gLY SATISFACTORY SCHEDULE
FOR THE REDUCTICON OF NONPOINT SOURCE LOADINGS
BE ANNEXED 7O THEZ REVISED CGREAT LAKES WATER
QUALITY AGRIEMENT.

MANAGENMENT PLANS SHCULD INCLUDE:

() A TIMETABLE INDICATING PROGRAM PRIOR
ITIES FOR THE IMPLEMENTATION OF THZ

RECOMMEINDATIONS;
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CONTROL OF PHOSPHORUS

PLUARG RECOMMENDS THAT PHOSPHORUS LOADS
TO THE GREAT LAKES BE REDUCED BY IMPLEMENTATION
OF POINT AND NONPOINT PROGRAMS NECESSARY TO
ACHIEVE THE INDIVIDUAL LAKE TARGET LOADS SPECIFIED
BY PLUARG.

IT 1S FURTHER RECOMMENDED THAT ADDITIONAL RE-
DUCTIONS OF PHOSPHORUS TO PORTIONS OF EACH OF
THE FIVE GREAT LAKES BE IMPLEMENTED TO REDUCE
LOCAL NEARSHORE WATER QUALITY PROBLEMS AND TO
PREVENT FUTURE DEGRADATION.

CONTROL OF SEDIMENT

PLUARG RECOMMENDS THAT EROSION AND SEDI-
MENT CONTROL PROGRAMS EE IMPROVED AND EX-
PANDED TO REDUCE THE MOVEMENT OF FINE-GRAINED
SEDIMENT FROM LAND SURFACES TO THE GQCAT LAKES
SYSTEM.

CONTROL OF TOXIC SUBSTANCES

PLUARG RECOMMENDS THE FOLLOWING ACTIONS BE
TAKEN TOREDUCEINPUTS OF TOXIC SUBSTANCES TO THE
GREAT LAKES:

(i} CONTROL OF TOXIC SUBSTANCES AT THEIR
SOQURCE;

(i) CLOSER COOP:RATION OF BOTH COUNTRIES IN
THE BAPLENMENTATICN OF TOXIC SUBSTANCES
CONTROL LCG!SLATKON AND PROGRAIMS;

(iii) PROPER MANAGEMENT AND ULTIMATE DIS-
POSAL OF TOXIC SUSSTANCES PRESENTLY IN
USE:

(iv) 1DENTIFICATION AND MONITORING OF RISTORIC
AND EXISTING SOLID WASTE DISPOSAL SITES
WHERE THERE IS AN EXISTING OR POTENTIAL
DISCHARGE OF TOXIC SUESTAMCES, AND THE
IMPLEMENTATION OF CONTROL PROGRAMS AT
THOSE SITES AS NEEDED; AND

(v) JOINT EXPANSION OF EFFORTS TO ASSESS THE
CUMULATIVE AND SYNERGISTIC EFFECTS OF IN-
CREASING LEVELS OF THESE CONTAMINANTS
ON ENVIRONMINTAL HEALTH AND THE RAPID
TRANSLATION OF THESE ASSESSMENTS INTO
REFINED WATER QUALITY QBJECTIVES, OTHER
ENVIRONMENTAL OBJECTIVES AND, WHEREVER

POSSIBLE, TOLERASLE LOADS. FOR CERTAIN
TOXIC SUBSTANCES, A ZERO LOAD WILL 8E
NECESSARY.

ROORGANISMS

PLUARG RECCMMENDS THAT EPIDEMICLOGICAL EVI-
DENCEZ BEZ ZVALUATED TO ESTABLISH AFPLICABLE MICRO-
CAL CRITERIA FOR BODY CONTACT RECRE-

CONTRO Of MIC

©ATIONAL USE OF WATEZRS RECEIVING RUNQOFF FROM

URBAN AND AGRICULTURAL SOURCES.

PLUARG RECOMMENDS THAT AGENCIES WHICH AS-
SIST FARMERS ADOPT A GEMNERAL PROGRAM TO HELP
FARMERS DEVELOP AND IMPLEMENT WATER QUALITY
PLANS.

THIS PROGRAM SHOULD INCLUDE:

(i) A SINGLE PLAN DEVELOPED FOR EACH FARM,
WHERE NEEDED;

(i) CONSIDERATION OF ALL POTENTIAL NONPOINT
SOURCE PROELEMS RELATED TO AGRICUL-
TURAL PRACTICES. INCLUDING EROSION, FER-
TILIZER AND PESTICIDE USE, LIVESTOCK OFER
ATIONS AND DRAINAGE; AND

(i) A PLAN COMMENSURATE WITH THE FARMERS'

ABILITY TO SUSTAIN AN ECONOMICALLY VIASLE
OPERATION.

URBAN LAND USE

PLUARG RECOMMENDS THE DEVELOPMENT OF MAN-
AGEMENT PLANS FOR CONTROLLING URBAN STORM-
WATER RUNOFF. THESE PLANS SHOULD INCLUDE:

(i) PROPER DESIGN OF URBAN STORMWATER SYS-
TEMS IN DEVELOPRING AREAS SUCH THAT THE
NATURAL STREAM FLOW CHARACTERISTICS
ARE MAINTAINED: AND

(i)} PROVISION FOR SEDIMENT CONTROL IN DEVEL-
OPING AREAS, AND CONTROL CF TOXIC SuB-
STANCES FROM COMMERCIAL AND INDUSTRIAL
AREAS. '

WETLANDS AND FARMLANDS

PLUARG RECOMMENDS THZ PRESERVATION OF WET-
LANDS., AND THZ REZTENTION FOR AGRICULTURAL PUR-
POSES OF THDSZ FARMLANDS WHICH HAVE THE LEAST
NATURAL LIMITATIONS FOR THIS USE.

LOCAL PROBLEM AREAS

PLUARG RECOMMENDS THAT THE INTSRNATIONAL
JOINT COMMISSION, THROUGH THE GRZAT LAKES RE-
GIONAL OFFICE INSURE THATLOCAL LEVELS OF GOVERN-
MENT ARE MADE AWARE OF THE AVAILABILITY OF PLUARS
FINDINGS. ESPECIALLY AS THEY RELATE TO LOCAL ARES
PROBLEMS. TO ASSIST THEM IN DEVELOPING AND Ih4PLE-
MENTING KONPOINT SOURCE MANAGEMENT PROGRANMS

Review and Evaluation of Management Plan
Implementation

REVIEW OF IMPLEMENTATICN

PLUARG RECOMMENDS:

(i) THE INTEBNATIONAL JOINT COMLAUSSION IN.
SURE REGULAR REVIEW OF PROGRAMS UNDER-
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(1) AGENCIESRESPONSIELE 7
PLEMENTATION CF PROGRA

SATISFY THE RECOMMENDA T
(iii}y FORMAL ARRANGEMENTS THAT HAVE BEEN

MADE TO INSURE INTER- AND INTRA-GOVERN-
MENTAL CCOPERATION:

{iv) THE PROGRAMS THROUGH WHICH THZ RECOM:-
MENDATIONS WILL BE IMPLEMENTED BY FED-

ERAL, STATE AND PROVINCIAL L‘:V:LS Or
GOVERNMENT;

{v) SOURCES OF FUNDING;

(vi) ESTIMATED RZDUCTION IN LOADING TO BE
. ACHIEVED:

{vii) ESTIMATED COSTS OF THESE REDUCTIONS;
AND

(viii) PROVISION FOR PUBLIC REVIEW.

PLANNING

PLUARG REZCOMMENDS THAT GOVERNMENTS MAKE
ETTER USE OF EXISTING PLANNING MECHANISMS IN -
PLEMENTING NONPOINT SOURCE CONTROL PROGRAMS

BY:
(i) INSURING THAT DEVELOPIENTS AFFECTING
LAND ARE PLANNED TO MINIMIZE THE INPUTS
OF POLLUTANTS TO THE GREAT LAKES:; AND
(i) INSURING THAT PLANNERS ARS AWARE OF AND
CONSIDER PLUARG FINDINGS IN THE CEVEL-
OPMENT AND REVIEVY OF LAND USE PLANS.
FISCAL ARRANGENENTS

PLUAR RECOMMENDS THAT A REVIEW OF FISCAL

ANGERENTS SZ UNDEZRTAKEN TO DETERMINZ
W}-‘ THER PRESENT ARRANGIMENTS ARE ADEQUATE TO
INSURZ EFFEZCTIVE AND RAPID IMPLEMENTATION OF PRO-
GRAMS TO CONTRQOL NONPQOINT POLLUTION. SUCH A RE-
VIEW SHOULD INCLUDE:

{t) DETE'-‘\»\‘;INATION OF THE AVAILABILITY OF
GRANTS, LOANS., TAX INCENTIVES., COST-
SHARING ARRANGEMENTS AND OTHER FISCAL
MEASURES:

ION OF WHETHER CR NOT THE
INANCIAL ASSISTANCE PROGRAMS
IFE IENT TO ENCOURACGE WIDESPREAD

(i1f) DETERMINATICN OF THE EXTENT TO WHICH

. VARICUS FINANCIAL ASSISTANCE PROGRAKS
ARE CONDITIONAL UPON THEZ INMPLENMENTATION
OrF ‘NONPOINT SQUARCE REMEDIAL P':ASUm.

FORMATION, EDUCATION AND TEC—uCAL

”~

PLUARG RECOMMENDS THAT GRESATER EMPHASIS BE
GIVEN TO THE DEVELOPIENT AND IMPLEMENTATICN OF
“~ r\NIATIC"n" ED g,r-\T'On /-\ : TE:!’I 41CML SISTI “(‘:
PROGRAMS TO MEET THE GOALS OF THE GRCAT LAKES
WATER QUALITY AGREEMCM THIS EMPHASIS SHOULD
INCLUDE:

(i) DEVELOPMENT OF BROAD PROCGRAMS,
THROUGH SCHOOL SYSTEMS, THE MEDIA AND
OTHER PUBLIC INFORMATION SOURCES. D=E-
SCRIBING THE ORIGINS AND IMPACTS OF POL-
LUTANTS ON THE GREZAT LAKES AND ALTERINA-
TIVE STRATEGIES THAT SHOULD BE FOLLOWED
BY THE PUBLIC AND GOVERNMENT AGENCIES
TO PREVENT WATER QUALITY DEGRADATION:

(i) INITIATION OF MORE SPECIFIC PROGRANS TO
IMPROVE THE AWARENESS OF IMPLEMENTORS
AND THOSE WORKING IN AND FOR GTVERN-
MENT. EMPHASIZING THE NEED FOR THE FUR-
THER CONTROL AND ABATEMENT OF NONPOINT
POLLUTION; AND

(iii) STRENGTHENING AND EXPANDING EXISTING
TECHNICAL ASSISTANCE AND EXTENSION PRO-
GRAMS DzALING WITH THE PROTECTION OF
WATER QUALITY, INCLUDING RURAL AND URBAN
LAND MANAGEMENT PRACTICES.

PLUARG RECOMMENDS:

(i} THAT THE ADEOUACY OF EXISTING AND PR0O-
POQED LEGISLATION B2 ASSESSED TO N Qu*-—
HERZ IS A SUITA L LEGAL SASISFOR T=E &N
FORC.. ENT OF NONPOINT POLLUTION RENE
DIAL MEZASURES IN THE EVENT THAT VuLUN
TARY APPROACHES ARE INEFFECTIVE; AND

(i) THAT GREATER EMPHASIS BE PLACED ON THE
PREVENTIVE ASPECTS OF LAWS AND REGU-
LATIONS DIRECTED TOWARD CONTROL OF
-NONPOINT POLLUTION.

Implementation of Management Plans

REGIONAL FRIORITIES

PLUARG RzCOMMENDS THAT REGIONAL PRIORITIES
FOR IMPLEMENTING MANAGEMENT PLANS DEVELOFED BY
THEZ JURISDICTIONS EE BASED UPON:

(i) THE WATER QUALITY CONDITIONS WITHIN
TACH LAKE:

(i} THE POTENTIAL CONTRIBUTING AREAS (PCA)
IDENTIFIED BY PLUARG: AND

{ini) THE MOST RYDROLOGICALLY ACTIVE AREZAS
(HAA) FOUND WITHIN THESE POTENTIAL CON-
TRIBUTING AREAS.
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MENDATIONS ARISING FRONM THIS REFERENCE.

AND
(1) THAT NONPOINT SOURCE INTERESTS B2 REFRE.

ScNTED ODURING THESE REVIEWS,

SURVEILLANCE

PLUARG RECOMMENDS THAT TRIBUTARY MON-
ITORING PROGRAMS BE EXPANDED TO IMPROVE THE AC-
CURACY OF LOADING ESTIMATES OF SEDIMENT, PHOS-
PHORUS, LEAD AND PCEs. SAMPLING PROG%I\'SA

() SHOULD BE BASED ON STREAM RESPONSE
 CHARACTERISTICS, WITH INTENSIVE SAMPLING
" OF RUNOFF EVENTS, WHERE NECESSARY; AND

(i) SHOULD EE EXPANDED TO INCLUDE TOXIC OR-
GANIC CQOMPOUNDS, TOXIC tMZTALS AND
OTHER PARAmET:PS AS MAY BE DEFINED IN
THZ FUTUR

e

"v:_v &;‘ ~LE :: LR, =.C _
SHOULD EZ CC SIDE:ED IN THE EVALUATION ©F GREAT
LAKE SF’CLLUHV NOVATHSSECIAL CONSIDERATION GIVEN
TO DETERMINATION OF THE SOURCES OF MAJOR ATHAD

SFHERIC POLLUTANTS.

EFFORTS SHOULD BE MADE 7O IMPROVE THE COOR-
DINATION BETVWEEN DATA CCLLECTICON AND DATA USER
GROUPS, AND AGREEMENTS ESTABLISHED REGARDING
DATA COLLECTION STANDARDS AND ACCESSIBILITY.

PLUARG FURTHER RECOMMENDS THAT THZ ADE-
QUACY OF U.S. GREAT LAKES NEZARSHORE AND OFFSHCFEZ
WATER SURVEILLANCE EFFORTS B2 EXAMINE

Role of the Public

PLUARG RECOIMMENDS THAT THE INTERNATIONAL
JOINT CONMISSION ESTABLISH A COMPREMENSIVE PUS-
LICPARTICIPATION PRCGGRAM AT THE OUTSET OF FUTURE
REFERENCES.
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Joint Commission. Windsor, Ontario, July 1878, 115 pp. ....

MODELLING REPORTS
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#  Proceedings of a Workshop on Water Quality and Land Use
Activities Held at Guelpn, Ontario, September 11-12, 1973,
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Jarecki. An Evaluation of Alternatives and Costs for
Nonpoint Source Controls in the United States Great lakes
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International Reference Group on Pollution from Land Use
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September 1975, 319 PP. tuiiniiin ittt
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APPENDIX V

OVERVIEW OF HAZARDOUS WASTE MANAGEMENT
ISSUES IN STATE JURISDICTIONS

I111inois

Under the authority of the Environmental Protection Act of Illinois, the
111inois Pollution Control Board may adopt regulations to prescribe standards
for the disposal of hazardous waste. Up to the present, the state has
promulgated only a few regulations. Although hazardous waste 1is defined in
the regulation, there are no criteria or list to more precisely identify such
waste. At present, the Board determines which wastes are hazardous based on
individual cases. Once it determines that a waste 1is heazardous, the Eoard
must give special authorization to dispose of it in the landfill. The new
Environmental Protection Act, effective January 1, 1880 provides a more
extensive definition of hazardous wastes, but no specific criteria for
identification will be in effect until the regulations are finalized. Once
finalized the RCRA criteria and listing will be applied by Illinois. The new
Act does, however, contain specific "standards for siting hazardous waste
disposal fTacilities. Sites cannot be Jlocated in counties with populations
exceeding 225,000, within two miles of an active fault, or within 1000 feet of
an existing well or lake.

There are no standards prescribed in the regulations for construction,
operation, and closure, although the new Act does grant authority to adopt
standards. The Board prescribes individual standards to be met as conditions
in the Develcpment and Operating Permits. . Operators and owners of hazardous
waste disposal sites are responsible for maintenance and monitoring of the
sites Tor 20 years following closure. ' .

Indiana

Indiana follows I1linois insofar as hazardous waste is regulated as part
of the solid waste management program. The Indiana - Solid Waste Management
Permit regulations under the authority of the Refuse Disposal Act defines
hazardous wastes but contains no criteria or lists for specific
identification. Disposal of hazardous waste must be authorized by the Stream-
Pollution Control Board in the Solid Waste Management Permit. Construction
and operation standards are described by the permit epplicant in the
application and approved by the ‘Board which may add conditions of its own.
The regulations provide the general standard that the sanitary landfill must

contorm to minimum water quality standards. There are more specific
construction and operation standards in the regulations, but they are relevant
to the disposal of nonhazardous waste. There are no provisions for

groundwater monitoring. Under the Environmental Management Act, the site must
be closed with a two-foot cover.

Michican

Effective January 1, 1980 is the Hazardous Waste Management Act. The Act
contains a definition of hazerdous wastes and authorizes the Director of the
Department  of  Natural Resources to propose specific guidelines for
jdentification of such wastes. These are not yet promulgated.
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Plenned disposal facilitias for hazardous waste reguire a construction
nermit from the Director. The permit must conform to the state hazardous
waste management plan, a plan to be created by a state planning ccrmittee.
The committee will be composed of state and local officials, engineers, and
" (among others) three members of the general public. This is the first law in
the hazardous waste area whose administration includes direct citizen input.

Citizens also participate on the Site Approval Board. Hazardous waste
generators must apply to the Director for a construction permit. If the
Director approves the proposed facility, he or she will submit the application
to the Board for final rejection or approval. In considering the application
the Board shall examine such things as the impact of contamination of ground
and surfacewater by leaching and runoff from the proposed facility.

At present, no rules have been promulgated under the Act to establish
spocific  standards for siting, construction, operation and closure of
hazardous waste facilities. Standards for a proposed facility are assigned by
the Director in the operating license on a case-by-case basis.

It is worthy of note that in addition to the above, the Act also
establishes a one million dollar hazardous waste service fund to cover
hazardous waste emergencies.

‘innesota

The Minnesota Pollution Control Agency has recently released an extensive
set of rules on hazardous waste. The rules contain 1ists, general criteria,
and test by which the Agency can identify hazardous waste. If a waste is
identified by the Agency as hazardous, the generator must obtain & Hazardous
Waste Facility Permit for construction and operation of a disposal facility.

Guidelines are provided in the Rules for siting of disposal facilities
insofar as they prohibit establishment of a facility in a wetland, floodplain
or shoreland where the topography, geology, hydrology or soil is unsuitable
for the protection of ground and surface water or where emissions from the
activity would result in a violation of state ambient air quality standards. -
Beyond meeting these guidelines, the permit applicant must describe specific
features of the proposed site in the application.

- The rules do not as yet provide construction standards. Permit
applications must  disclose their construction plans which must answer such
specific questions provided in the rules as a report on the Ssubsurface
conditions at the proposed facility, placement and construction of monitoring
wells, and engineering report that addresses questions of the 1liner
specifications, and preliminary specifications for a Jleachate collection
system. The Agency bases its approval on the proposed plans.

Althouch specific procedures for operation of the plant are not named, the
rules require that procedures exist for spills, fires, control of access, and
prevention of discharge of hazardous waste to surface or groundwaters. The
facility must have an operations manual which includes daily maintenance,
inspection, monitoring, and emergency procedures. This manual must also make
specific references to the training that the facility personnel shall receive,
as such training is required by the Rules.

- 131 -



Quarterly monitoring is required to determine the effect of the facility
on soil, groundwater, and air.

Finally, the rules lay out general procedures for the closure of the
facility. The facility operator must perform such duties as covering the
hazardous waste with an adequate amount of cover material to minimize leachate
production, construction of a ground and surfacewater monitoring system, and
the establishment of a final grade that promotes surface water runoff without
excessive erosion. Further, the operator must provide long term maintenance
of the impervious liner and final cover and treat contaminated surface water
runoff.

New York

The New York Solid MWaste Management Facilities Rules provide that
hazardous wastes shall be accepted only at facilities which the Department of
the Environmental Conservation. has approved for disposal. The rules define
hazarcdous wastes, but give no specific guidelines for identification.
Legislation (Title 9 of the Solid Waste Management Law) requires that the
Commissioner of the Department promulgate regulations for identification of
hazardous wastes thet are consistent with the RCRA regulations.

A1l hazardous wastes shall be 1landfilled only in accordance with the
provisions for a "secure landburial facility." This facility must not be
located over groundwater recharge areas serving public water supplies, closer
than ten feet to the groundwater table or bedrock, or less than five feet
above a floodplain. The s0il beneath the facility must have a hydraulic
conductivity specified in the Rules. These provisions are likely to change
once regulations are promulgated under Title 9.

Construction standards for landburial facilities are very specific. The
rules require. that the liner and cap have a permeability given in the rules.
There is also the requirement for leachate and surface water collection.

Operation standards are extensive and range from attendance of facility
ertrance to the maintenance of records. Personnel must attend and complete a
training course given by the Department. Emergency procedures must also exist
and be approved by the Depariment.

"The operator must monitor the groundwater and surfacewater where the
Department requires it.

At present, the Department prescribes conditions for closure in the
permit. The length of term for which the operator 1is responsible for
mzintenance and monitoring of the facility after closure is determined also on
a case-by-case basis. As with siting standards, Title 9 authorizes the
Commissionar to promulgate regulations for long term maintenance.

Ohio

The Ohio Solid Waste Disposal Regulations under the authority of the Ohio
Waste Disposal Law contain 1ittle direct reference to hazardous waste -
d¢isposal. The Ohio Environmental Protection Agency treats hazardous waste
disposal primarily on & case-by-case basis. As in several other
Jjurisdictions, hazardous waste s defined but there are no specific
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.. ~dentification quidelines. Persons wishing to establish & solid waste

disposal facility should submit to the Director of the Agency detail plans of
the types of waste materials received, including heazardous, the proposed
construction and the proposed site. Specific issues that should be addressed
by an applicant for a facility are included in the regulations.

Siting ‘and construction of the facility must conform to the approved
detail plans. There are some specific conditio s in the regulations for
siting. A landfill cannot be in a floodplain outside of the floodway, in a
limestone or sandstone quarry, within 1,000 feet of a well, 200 feet of a lake
or stream, or less than five feet from the seasonal high groundwater table.

Oneration of the facility must also conform to the detail plans and to
conditions prescribed by the Director in a solid waste disposal license. The
rules provide few specific operation procedures. They require that all
operations be carried out by facility personnel thoroughly familiar with
procedures laid out in the detail plans. There is the general operation
standard that the facility shall not be operated in such a way so as to create
a nuisance, health hazard or water pollution. There are also more specific
requirements for a daily log of operations, adequate fire control equipment,
and operable facility eguipment. A contingency plan should exist to meet
possible breakdowns in eguipment.

Ground and surfacewater monitoring is generally required as a condition of
the permit.

The rules provide specific procedures for closure including thickness of

the cover, grading of the slope, and monitoring of 1leachates. Long term
monitoring and maintenance are determined on a case-by-case basis.

Pennsylvania

The Pennsylvania Solid MWaste Regulations define hazardous waste. A 1ist
of wastes identified as hazardous is alsoc maintained by the Department of
Environmental Resources, the administrating agency. Waste disposal facilities
can be built and operated only at those sites which conform to the solid waste
management plan of the municipality of the proposed site. Applications for
Processing and Disposal Area Permits shall include design plans set forth in
the reguletions for Sanitary Landfills and Industrial and Hazardous Waste
Disposal Sites. The Jlatter standards require a leaching analysis of the
waste, .and a report on the soils, geology and groundwater in the eapplication
for the permit. Where the disposal site is to be constructed without a liner,
renovating soil must be placed between the waste and any sidewall with a slope
iess than 110 degrees as measured from the horizontzl bottom of the fill
area. Furthermore, where there is no liner, the site must have renovating
soil beneath the waste anc above the high groundwater table or bedrock.
Manufactured membranes must meet standards prescribed in the regulations which
are very detailed as to allowable concentretions of leachates and thickness.

Standards exist for plant operation of sanitary landfills, but these apply
primarily to nonhazardous wastes. Standby equipment is required in the event
of emergencies. Groundwater monitoring is also required.

Standards also exist for closure, although there is no provision for Tlong
term post-closure monitoring and maintenance.
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The Pennsylvania Jegisliature is presently considering a cradle-to-grave
hazardous waste bill. There is no prediction, however, as to when or if it
will pass.

Wisconsin

At present, the Solid Waste Disposal Rules provide some coverage of
hazardous wastes. As with other state legislation, there is a definition but
no guidelines for identification of hazardous wastes. Persons wishing to
dispose of hazardous wastes must apply for a solid waste disposal license.
The application must inlcude the names of the toxic or hazardous wastes to be
disposed, information on the site plot plan, and a description of signs,
gates, fences, and methods of waste unloaing. The Department of Natural
Resources as the administrating agency holds the authority to approve license
anplications and to prescribe conditions of siting, construction and operation
on a case-by-case basis, in addition to standards in the Rules. The Rules
prohibit siting of disposal facilities within 1,000 feet of any navigable
lake, pond or flowage, 300 feet of a navigable stream or flood plain or a
wetland. Boundaries of the facility must be fenced and the entrance quarded
by an attendant. The Department shall also specify that samples of
groundwater be taken on a calender quarterly basis, that the material be

compacted and covered at a frequency of 100 days, and rules of closure of the
site.

Wisconsin has passed a Hazardous Waste Management Act which is in
conformity with RCRA. Rules for the six issues under discussion have been
dratted, but are not yet in effect.
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