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I. Introduction

This is the tenth report prepared by the Great Lakes Water Quality Board
to the International Joint Commission under the Great Lakes Water Quality
Agreements of 1972 and l978. Over the last decade, each year the Board has
reported on the progress made by the Parties in implementing Agreement
requirements in addition to reporting on the environmental quality of the
lakes themselves. These reports and the information upon which they are based
constitute a significant record of accomplishments relating to large-scale
fresh water quality management.
It is appropriate that such a record be maintained and studied, for the
l972 and l978 Great Lakes Water Quality Agreements are significant societal
experiments which represent the first organized steps by eleven governments to
coordinate their activities to enhance and maintain a large natural resource

on a system-wide basis.

This year's report is organized around five major issues. These are
Eutrophication, Toxic Chemicals, Areas of Concern, Point Sources and Nonpoint
Sources. Detailed information which support the Board's report are contained

in the following appendices and special reports which are being published

separately.

These are:
0

0
0
0
0

a

Areas of Concern in the Great Lakes Basin

l983 Update of Class "A" Areas" ("Appendix A").

"Great Lakes Water Quality - l982

("Appendix B")

'- Report of the Surveillance Work Group.
"Report of Lake Erie Intensive Study"
Surveillance Work Group.
"Report of Lake Huron Intensive Study"

- Surveillance Work_5roup.

"An Assessment of Municipal Pollution Abatement

in the Great Lakes Basin - l98l
- Report of the Municipal Abatement Task Force.
Nonpoint Source Pollution Abatement in the
Great Lakes Basin - An Overview of Post-PLUARG
Developments"

- Nonpoint Source Control Task Force Report.

o

"Chemicais Identified in the Great Lakes

Ecosystem" ("Appendix E").

o

"1983 Report of the Committee on the
Assessment of Human Heaith Effects of
Great Lakes Water Quality."

0

"1983 Report of Dredging Subcommittee."

0

"Criteria for Open Lake Disposai of Dredge
Spoiis" - WorkshOp Proceedings.

0

"Radioactivity in the Great Lakes Basin .

Copies of these reports may be obtained on request from the IJC Great
Lakes Regionai Office, 100 Oueiiette Avenue, Windsor, Ontario N9A 6T3.

2. Executive Summary

This 1983 Report of the Great Lakes Water Qua1ity Board is the tenth
annua1 report of the Board prepared under the 1972 and 1978 Canada-United
States Great Lakes Water Qua1ity Agreements.
As the principa1 advisor to the Internationa1 Joint Commission, the Board
reports on the status of the environmenta1 qua1ity of the 1akes and the
progress made by jurisdictions in imp1ementing the Agreement requirements.
Consistent with those two major responsibi1ities this year's report focuses on
eutrophication and toxic chemica1s as the two major system-wide environmenta1

qua1ity prob1ems of the 1akes.
In addition, the Board reports the changes
resu1ting from remedia1 measures in 18 C1ass "A" areas of concern which were
identified by the Board in 1981. Areas of concern were designated on the
basis of a serious degradation of water qua1ity causing impairment of water
uses in a specific 1oca1e. Those degraded areas in which uses were severe1y
affected were designated C1ass "A", and those areas in which water uses were

1ess severe1y affected were designated C1ass "B".

A1so the Board provides further updated information on point and nonpoint
sources of po11ution to the 1akes. December 31, 1982 was a first major
dead1ine of the 1978 Agreement. A11 municipa1 po11ution abatement faci1ities

were required to be in p1ace and in operation by that date (Artic1e VI-1(a)).

In this report, the Board reviews the performance of the Parties in attempting
to meet that dead1ine and brings to the Commission's attention some further
factors regarding municipa1 po11ution abatement for its consideration. The
Board undertook to review the status of program deve1opment and imp1ementation
of nonpoint source contro1 programs of Great Lakes jurisdictions. The review
was conducted in anticipation of the fina1ization of the Ph05phorus Load
Reduction Supp1ement - Annex 3 of the 1978 Agreement. Confirmation of the
adoption of phosphorus target 1oads for the 1akes under the 1978 Agreement
wi11 serve as a major impetus for nonpoint source contro1s, especia11y in the
Lower Lakes.

2.1

EUTROPHICATION

Man-induced acce1eration of eutrophication due to the discharge of

untreated and partia11y treated sewage, industria1 discharges, and 1and runoff
(primari1y from agricu1tura1 1and use), was identified as the major water
qua1ity prob1em for the Great Lakes in the 1ate 19605. The Commission
documented this phenomenon in its 1970 Report on Po11ution of Lake Erie, Lake
Ontario, and the Internationa1 Section of the St. Lawrence River.r
Under the 1972 Agreement the Parties, in cooperation with state and
provincia1 governments, directed a two-pronged attack on eutrophication by
contro11ing the phosphorus content in househo1d 1aundry detergents and by
reducing phosphorus in municipa1 wastewater down to a concentration of 1.0

1

1

milligram per litre (mg/L) at sewage treatment plants (STP) with flows greater
than one million gallons per day in the Lower Lakes Basin.

The Board is pleased to report that in l982 the municipal wastewater

treatment plants in the Lake Erie Basin achieved an overall average effluent

phosphorus concentration of less than l.0 mg/L and thereby met the phosphorus

l0ading reductions required in the l972 Agreement.

The treatment plants in

the Lake Ontario Basin discharged effluent with an overall average phosphorus
concentration of 1.2 mg/L with the excess loadings resulting primarily from
non compliance at plants in New York.

In spite of this overall (average) achievement of phosphorus reduction by

municipal sewage treatment plants, there are some large individual plants in
the Lower Lakes Basin which are still not meeting the l.0 mg/L effluent
concentration required under the Agreement. These are:
Ohio:

Cleveland Southerly STP
Cleveland Westerly STP

Michi an:
ayandotte STP
Ontario:
London Greenwa STP
loronto HumBer 5T5
Hami ton T
New York:
Nia ara Falls STP
Bufialo SiP
Amherst §TP

On a system wide basis phosphorus inputs from industrial sources

constitute less than l0% of the total municipal load to the lakes. However,
industrial dischargers are significant contributors of phosphorus in some
areas of concern.
The Board concludes that while industrial phosphorus inputs do not
constitute a major system-wide problem their contribution to specific areas of

concern demands greater jurisdictional attention.

At present, phOSphorus content in household laundry detergents is limited

to the 0.5% level in New York, Indiana, Michigan, and Minnesota. Wisconsin is
contemplating the reinstitution of the limitation. In Ohio, while no
state-wide limitation exists, municipalities such as Akron have imposed a
similar limitation. In Canada phOSphorus in laundry detergents is limited to
2.2% through a nation wide regulation under the federal Canada Water Act.
The Board urges the Commission to continue its support of the imposition

of baSin-wide limitations on the phosphorus content of laundry detergents.
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2.2 TOXIC CHEMICALS
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The existence of these chemicals in the Great Lakes became a focus of
public concern because many were labelled as carcinogens, mutagens, and
teratogens based upon the results of test animals being exposed to relatively
high concentrations of the contaminants under laboratory controlled
conditions. However, the long-term human health and environmental effects of
most of the chemicals found in low concentrations in the Great Lakes are not
known. This basic lack of knowledge of chronic effects makes it extremely
difficult for reSponsible agencies to establish control requirements.

While recognizing this basic uncertainty with respect to effects, the
Board is also aware that in the l978 Canada-United States Great Lakes Water
Quality Agreement the Parties did commit themselves to the fundamental

principle of virtual elimination of inputs of persistent toxic substances to

the lakes. This principle is useful both as an objective and basic reference
against which to measure progress of control programs.
In 1981 the Board completed a two year study of the toxic substances
control programs of Great Lakes jurisdictions. The major conclusion of
the
Board was that there is no overall Great Lakes toxic substances management
strategy to assist jurisdictions in coordinating the development and

implementation of their management programs. In addition to this major
finding, l6 programmatic recommendations were made to assist jurisdictions in

developing a more coordinated approach. Further, in l982 the Board with
the
assistance of jurisdictions undertook three specific actions in support
of
these recommendations.

First, the Board undertook to develop a priority list of chemicals for

which further surveillance and/or characteristics and inventory informa
tion
were required. Second, through the IJC Great Lakes Regional Office the
Board
is establishing a clearinghouse of sources of information about

characteristics of substances and their production and use in the Basin,
so

that this information might be more readily available for use by the Great
Lakes jurisdictions. Finally, the Board undertook to u date
the l976-7
compilations of chemicals which have been detected in t e Great Lakes 8

ecosystem.

The existence of these chemicals, most of which are man-made,
aquatic environment of the lakes is still of primary concern. Thatin the
concern
stems frOm lack of basic knowledge of the long term effect
s on human health
and the natural environment from the substances at the minute
concentrations
at which they have been detected. The Board notes, howeve
r, that this concern
and problem is not unique to the Great Lakes but can be attributed
to the
general state of toxic substances management globally. Nevert
heless, within
the context of the Great Lakes and using the 1978 Canada-U.S.
Great Lakes
Water Quality Agreement as the primary management framework,
toxic substances
are being addressed.

Jurisdictional initiatives to further control toxic substa
nces contin

ue.
In the United States, EPA cancelled most uses of toxaphene in late
Novemb
er
1982 and

ordered
l986. In April,
have allowed the
as fuel oil. In

that existing supplies could not be used after the end of
1983 EPA prepared to close a regulatory loophole which could
sale of recycled oil contaminated with hazardous substances
August, 1983 EPA announced its national Dioxin Plan

_ 5 _

consisting of three parts: to investigate dioxin contamination and alleviate
its danger to human health; to implement clean up action at contaminated
sites; and to evaluate further regulatory alternatives to prevent future
contamination.
In Canada, Ontario is systematically incorporating and updating effluent
limitations for toxic substances in Certificates of Approval, Control Orders,
and other regulatory instruments based upon Agreement objectives. This is
consistent with Ontario's policy of seeking virtual elimination of toxic

discharges such as PCBs, mirex, and dioxin in industrial effluents. Review of
the existing pretreatment policy of industrial effluents entering municipal
sewerage facilities is being conducted by the province at present. In 1980,
the federal Department of Agriculture restricted the importation of toxaphene
to one specific veterinary use, controlling lice on hogs. This consumes less
than 170 kg (375 lb) per year. In December 1982, Environment Canada issued
new guidelines for the management of wastes containing PCBs. Environment
Canada is also developing a phase out strategy for PCB-containing equipment

and has proposed a National Dioxin Plan which will provide a comprehensive
approach to the control of dioxin. The Plan emphasizes specific

control-oriented investigations with Environment Canada reSponsible for major
combustion studies. In March, 1983 Environment Canada released a proposed
regulation to reduce lead content in gasoline for public comment. Such
comments are now being considered for an amendment in the Leaded Gasoline
Regulations under the Clean Air Act. Ontario has undertaken a major
initiative to improve waste management in the province called Blueprint for
Waste Management. It is at present undergoing public comment and will provide

a comprehensive approach to be implemented starting in 1984.

Further details on legislative and regulatory changes to control toxic

substances as well as recommendations on surveil ance are contained in

Chapter 4.

Status of the Lakes

In recent years the Board reported a general decline in the levels of

concentrations of PCBs, DDT, mercury and other contaminants in fish flesh and
bird eggs during the late 19705. This year, based upon the most recent data

(1981 and 1982) the Board reports that the decreasing concentration trend for
many of these contaminants appears to have ended in some lakes and in some
cases concentrations may be increasing again. While the levels are still well
below those reported in the mideseven 1es, continued careful monitoring is
required to determine with certainty whether or not concentrations of
contaminants are declining. This cannot be determined on the basis of two

years' accumulation of ambient data given the physical, chemical, and

biological characteristics of the Great Lakes. The following is a brief
summary of lake conditions detailed later in this report.

In Lake Superior, PCB levels in lake trout still exceed the Agreement
objective. The decline of contaminants in herring gull eggs measured through
1974 to 1979 continues, but the 1981 data indicate the decline was at a
reduced rate.

In Lake Michigan, the l980 data sets of DDT, PCB, and dieldrin
concentrations in herring gull eggs indicate a continued decline.
In Lake Huron, levels of DDT and PCBs measured in l980 in lake trout still
exceed Agreement objectives but have declined from levels measured in l978 and
l979.

Contaminant levels in Lake Erie nearshore fish (spottail shiners) indicate

a continued decline for PCBs and DDT, however PCB levels in walleye exceed the
Agreement objective.
Lake Ontario fish contained levels of contaminants which declined between
l977 and l981, however preliminary data from l982 samples indicate an

increase.

The level of PCBs in lake trout, smelt and spottail shiners and DDT

levels in lake trout exceed the Agreement objectives.

These findings reflect the extent of chemical contamination in the Great
Lakes which can only be viewed as pervasive. The Board is very aware of and
concerned about the pace of control and management of organic chemicals
discharged to the Great Lakes. In recognition of the complexity and
difficulty of the tasks inherent in controlling toxic chemicals, the Board is
actively seeking ways to expedite controls. Consequently, the Board is
planning to convene a special meeting to reassess scientific, technical,
resource, and institutional obstacles in the way of a more effective toxics
control strategy.

2.3

AREAS OF CONCERN

This year the Board reviewed progress made in the cleanup of the l8 Class
"A" areas of concern which were identified in l98l and fully evaluated in

l982. These l8 areas represented the most degraded specific locales around
the Great Lakes.

In evaluating these areas last year, the Board pointed out that because of
the nature of the problems, cleanup of these areas would be a long term
endeavour. Accordingly, the Board is not surprised to observe that progress
was not sufficient to change the designation of any Class "A" area. However,
there are a number of changes which the Board would like to highlight.
Niagara River - The carbon filtration beds which broke down in l978 still
have no
een repaired at the Niagara Falls, New York, municipal sewage
treatment plant. The expected completion date for the repairs has been
extended from l984 to l985.
St. Mar%s River - In l948 the IJC identified a transboundary pollution
prob em wit p eno s in the St. Marys River from Algoma Steel on the Ontario
side of the river.
The transboundary phenol problem is expected to be
corrected by 1987. Due to current economic conditions, Algoma Steel received
a further l8-month extension from mid-l988 to l990 to phase in remedial
measures to further reduce other pollutants.

Waukegan Harbor - The U.S. EPA has developed a four-step $17.4 million
plan to remove, treat and contain the harbor sediments most heavily
contaminated with PCBs. Subject to public approval, the program will be
implemented this fall and is expected to be completed by 1987.
U.S. EPA recently announced its National Dioxin Action
Sa inaw River
Plan in Which $6 million will be spent to completely assess the extent of
dioxin and other chemical contamination in and around the Dow Chemical plant
in Midland, Michigan. These studies are needed before further development and
implementation of remedial measures. Litigation between Dow Chemical Company
and the U.S. EPA continues over EPA's demand for full within-plant access to
develop Best Available Technology effluent discharge limitations.
Areas of concern present the toughest challenges for Great Lakes clean-up
because the worst site-specific pollution problems exist there. For that
reason, the Board will continue to monitor progress of remedial measures in
these areas since their clean-up, more than in any other aspect of Great Lakes
pollution abatement, truly reflects jurisdictional commitment to the goals and
objectives of the 1978 Agreement.

2.4

POINT SOURCE CONTROL PROGRAMS

In previous years, the Board undertook intensive reviews of pollution
abatement activities for various industrial sources, including the
petrochemical and pulp and paper industries in 1982 and 1981 respectively.
ofthe
This year the Board reviewed municipal pollution abatement, in view
municipal
of
Operation
and
completion
the
for
December 31, 1982 deadline
sewage treatment works stipulated in Article VI-la of the 1978 Agreement.
The Board found that;

-

over $7.6 billion have been spent by Canada and the United
States on the construction and upgrading of municipal sewerage

facilities in the Great Lakes Basin.

-

as of 1981, 1,079 facilities with capacities over 380 ma/d
(0.1 MGD) have been constructed. The 390 major plants, with

capacities greater than 3,800 m3/d (1 MGD) treat over 97% of
the total flow of municipal sewage.

-

of the 390 major piants, 175 were judged out of compliance in
1981 with jurisdictional or final statutory effluent
requirements:

36 were undergoing major construction,*
50 required expansion or upgrading,
57 experienced Operational problems, and
32 came into compliance in 1982.
Further details of this study are found in Chapter 6.

*

l irty-four of these plants did not meet the Agreement construction .

deadline, and two of them were completed but dld not come into compliance

in 1982. Five other plants with inadequate jurisdictional requirements
did not meet the Agreement construction deadline.

_ g _

Based on its findings, the Board recommends that the Commission urge the
Great Lakes jurisdictions to:
assign a high priority to the comp1etion of basic construction and/or
upgrading for the 89 major municipa1 wastewater treatment facilities
which were not comp1eted by December 31, 1982.
-

devote adequate resources to operation and maintenance programs to

ensure effective performance, and protect the significant capita1
investment which they have made in basic municipa1 wastewater
treatment faci1ities.

-

increase efforts to impose phosphorus 1imits and enforce fina1
eff1uent discharge requirements at major municipa1 wastewater
treatment faci1ities in the Great Lakes Basin, particu1ar1y in New
York and Ohio.

-

devote greater resources to deve1oping and imp1ementing industria1
pretreatment programs, particu1ar1y those to contro1 toxic organic
contaminants.

-

provide improved programs and financia1 support to reduce operationa1
prob1ems due to inf1ow and infi1tration and combined sewers at major
faci1ities in the Great Lakes Basin.

2.5

NONPOINT SOURCE CONTROL PROGRAMS

In 1980 the Commission submitted to the Parties a set of recommendations
regarding the contro1 of nonpoint sources of po11ution based upon a six year
intensive study conducted by the IJC Po11ution from Land Use Activities
Reference Group (PLUARG). To date the Parties have not forma11y responded to

those recommendations.

The Board notes that the Parties have recent1y signed

the Phosphorus Load Reduction Supp1mement - Annex 3 of the 1978 Agreement,
confirming phosphorus target 1oads and specifying further phOSphorus 1oad
reductions for the 1akes. The Board views this Supp1ement as critica1 in
deve1oping the impetus for imp1ementation of nonpoint contro1 programs,
especia11y for the Lower Lakes.

In 1982, recognizing the importance of nonpoint source contro1 programs,
the Board formed a Nonpoint Source Contro1 Task Force to undertake a review of
nonpoint programs and issues. Chapter 7 contains a summary of the group's
report received in advance of the signing of the Phosphorus Load Reduction
Supp1ement by the Governments.
Programs

The Board notes that both Parties and the state and provincia1
jurisdictions have programs which have contributed to the abatement of
nonpoint source po11ution andbenefited water qua1ity in the Great Lakes
Basin. However, program activity in both the Canadian and the United States
portions of the Basin has focused main1y on agricu1tura1 soi1 conservation
re1ated to crop production. Contro1 of po11ution has been a secondary
benefit. Demonstration projects conducted in specific geographic areas,

_ 10 _

especiaTTy in the United States portion of the western basin of Lake Erie,
have been highiy successfuT in achieving TocaT impiementation and in
quantifying reductions in sediment and phosphorus Tosses. There are fewer
urban areas
program activities that reiate to nonpoint source poTTution from
.
sources
because of the reiativeiy minor Toadings identified from those
Practices

Aithough the Parties have faiTed to address nonpoint source probiems to
s has
the extent and in the manner recommended by PLUARG, significant progres
and
erosion
soiT
g
reducin
for
es
practic
ive
effect
been made in developing cost
s
poiiutant transport from agricuTturaT Tand. Limited but important progres
es.
practic
has aTso been made in impiementing these

crop
Severai approaches, particuTarTy those tiTTage practices Teaving

residues on or near the soiT

surface, have been demonstrated to be more

orus Load
The Board recommends that, in impiementing the Annex 3 - Phosph
ictions be urged
Reduction SuppTement to the Agreement, the Great Lakes jurisd
by the Commission to:

-

-

-

-

to
identify areas within watersheds which have a high potentiai
as
areas
these
in
deiiver poiiutants and impiement remediaT measures
a matter of priority.
programs in
evaiuate overaii effectiveness of nonpoint source controT
ing,
attaining phosphorus target Toads through simulation modeTT
ces,
practi
iturai
agricu
of
on
entati
impiem
surveys of the extent of
and tributary monitoring.

_
s,
incTude anaTysis of urban runoff in studies of urban harbor
it
er
wheth
mine
deter
to
areas
em
estuaries and other nearshore probi
contributes significant Toadings of problem poiiutants.

cide residues
expand monitoring of surface and groundwater for pesti
use.
cide
pesti
and their metaboTites in areas of intense
s together with
put greater emphasis on event sampTing of tributarie
-date assessment
up-to
foTTow-up interpretation in order to provide an
of nonpoint Toadings.
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,
m,

Recommendations

mumm

in both
The TeveT of interest in aTternative tiTTage practices is growing
es
practic
tiTTage
the United States and Canada. VoTuntary adoption of reduced
is increasing in both countries.

H

for the
cost effective than reported by PLUARG. In many cases greater profit
tiiTage
ionai
convent
to
ed
farmer is achieved using these measures as compar
practices.

2.6

INFORMATION NEEDS

This year, the Board reviewed its information needs with a view to
improving its overall reporting capability. In surveillance, the Board has
adopted a new planning process in which annual surveillance plans will be
developed for each lake and interconnecting channel. The Board hopes to
develop these up to three years in advance of implementation so that the
jurisdictions can take the necessary action to ensure the availability of
resources to carry out the plans. Accordingly the Board recommends that the
Commission urge the Parties and state and provincial governments to:
-

endorse and provide the necessary funding for the implementation of

Great Lakes surveillance plans being developed under the direction of
the Great Lakes Water Quality Board.

2.7

CONCLUSION

As it submits this report, the Board notes that a decade of Great Lakes
water quality management under the Canada-United States Agreement has been
recorded. In those ten years, the Parties and the states and provincial
governments have successfully marshalled their resources to meet the challenge
of cultural eutrophication. As its ability to report on problems grew, the
Board stated its increasing concern about the pervasive contamination of the
Great Lakes ecosystem by complex organic chemicals. The Board focused
attention on site-specific problem areas under the l972 Agreement. Frustrated
by the inability of the Parties to designate limited use zones under the l978
Agreement, the Board could only continue to identify areas of concern where
water quality objectives were not being met. The length of time required to
remedy problems in the areas of concern will attest to the commitment of
jurisdictions to deal with difficult, complex, and expensive cleanup.
Continued research and surveillance will expand our knowledge of the response
of the Great Lakes, individually and as a system, to remedial measures.

With a decade of experience, knowledge of the Great Lakes has increased

tremendously. Expansion of a scientifically defensible knowledge base must
continue as it is vital to our understanding of the Great Lakes Basin
ecosystem and necessary if we are to set new guidelines for rational water
quality management. The 1972 and l978 Agreements have provided the basic
institutional infrastructure for coordination of water quality management

activities.

That infrastructure must be maintained and extended to better

address the challenges of Great Lakes water quality in the 19805, the problems
of contamination with toxic chemicals and nonpoint source pollution.
Further, the Board is keenly aware of the changing socio economic forces
at work in North American society. Although economic development will ebb and
flow, each growth or recessionary cycle will provide unique opportunities to

further Great Lakes cleanup.

These opportunities must be actively sought,

recognized, and fruitfully exploited. For example, when industrial sectors
reSpond to economic changes, there will be opportunities to phase out old
plants and phase in new processes and equipment that will reduce pollution.
New industries and reinvestments in existing industries should take advantage
of pollution free technology and processes wherever available.
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The Board has observed and participated in building a community concerned
about the future of the Great Lakes. Through Commission reports, studies, and

activities more individual citizens, interest groups, private foundations, and

corporations have become aware of and interested in Great Lakes water
quality. This development will and must influence Great Lakes decision making
at many levels and through many roles, not the least of which will be that of

an informed and concerned electorate.

Finally, the Board is very conscious of an evolving change in both the

emphasis and direction of Great Lakes water quality management. Within the
framework of the l978 Agreement, water quality management activities appear to

be moving from an orientation of pollution control to one of resource
management. This is to be expected as jurisdictions no longer rely solely on
pollution control legislation. They now have a panoply of instruments with
which they can affect pollution control and prevention. Primary among these
devices are land use planning, public consultation and education, and

environmental assessment processes and procedures.

At the same time the toxic

chemical problem is directing more attention to bioaccumulation in living
organisms and potential effects on human health. There is a growing awareness
of personal and institutional responsibilities for managing the ecosystem
within the Great Lakes Community and an increasing realization that good
resource management makes good economic sense. The Board welcomes these
attitudinal changes.
The 1972 and 1978 Agreements are indeed unique and far-reaching
instruments. In many ways they represent a bold experiment for North American
citizens and institutions. The Great Lakes are a truly magnificent and unique
natural resource. Their preservation and enhancement require an unflagging
commitment by governments to the principles and objectives of the l978
Agreement.

3. Eutrophication and Its Control

Contro1 of phosphorus inputs to 1akes is one of the principa1 means for
attempting to reverse the symptoms of cu1tura1 eutrophication. Cu1tura1
eutrophication, the overproduction of microscopic p1ant 1ife prompted by
unnatura11y abundant nutrient inputs, may 1ead to increased turbidity,
aesthetic nuisances, fi1ter-c1ogging and taste and odor prob1ems in water
supp1ies, and to oxygen dep1etion in waters.
The 1972 Great Lakes Water Qua1ity Agreement between the United States and
Canada contained the provision for a 1 mg/L tota1 phosphorus concentration
1imit on a11 municipa1 point sources discharging greater than 1 mi11ion
ga11ons per day (3,800 m3/day) as we11 as guide1ines for 1imiting phosphorus

phosphorus contro1 for Lakes Erie and Ontario, and for Saginaw Bay in Lake
Huron.
Since 1972, the United States and Canada have spent or committed more than

$7.66 bi11ion to construct and upgrade municipa1 wastewater treatment p1ants
in the Great Lakes Basin. A part of this investment and the annua1 costs of
operating and maintaining these faci1ities are required to provide phosphorus
renova1. Fran a management perSpective, it is important to determine if
phosphorus controi strategies are effective, and if they produce the expected
benefits. Fran a water qua1ity perspective, it is important to understand the
re1ationship between changes in phosphorus inputs and observed 1ake
reSponses. The imp1ementation of phosphorus contro1s is now sufficient1y
advanced in a number of areas of the Great Lakes that the effects can be
observed through survei11ance programs designed for these purposes.

to
In the Great Lakes, it is difficu1t to determine short-term responses
reduced phOSphorus 1oads. Because of their size, changes occur s1ow1y in the
Great Lakes. The prob1em of natura1 variabi1ity which occurs in a11 1ake
systems is compounded by the difficu1ty and cost of obtaining a sufficient
shown
number of measurements to identify trends. Lake Ontario appears to have
spring
by
d
measure
as
sca1e
1ake
the most substantia1 reSponse on a who1e
tota1 phosphorus concentrations. In Lake Erie, tota1 phosphorus
not in
concentrations appear to have dec1ined in the west-centra1 basin, but
d
dec1ine
have
t1y
apparen
the other basins. Fa11 ch1orophy11 a concentrations
and
rea1
sca1e,
in a11 three basins. In contrast to_the who1e 1ake
re
substantia1 improvements in water qua1ity have occurred in certain nearsho
areas in both 1akes.
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.p

Lakes Basin and, in addition, contained provisions for diffuse source

MW~-_NM I

and the Internationa1 Section of the St. Lawrence River. The 1978 Great Lakes
Water Qua1ity Agreement extended this provision to inc1ude the entire Great

.,

in detergents and industria1 waste discharges into Lake Erie, Lake Ontario,

3.1

AMBIENT CONDITIONS

Lake Superior
In the Upper Lakes Reference Group Study,
LakeSuperior was c1assified as
o1igotrophic with deteriorated water qua1ity genera11y restricted to a few
1oca1ized areas a1ong the shore1ine. The Board has adopted the 1983 intensive
survei11ance p1an for Lake Superior and it is current1y being imp1emented by

the jurisdictions.

This represents the 1ast of the intensive survei11ance

p1ans on each of the 1akes according to the 9 year binationa1 strategy
origina11y out1ined in the Great Lakes Internationa1 Survei11ance P1an. The
1983 intensive survei11ance p1an has been designed in part to provide updated
base1ine information on the current trophic status of this 1ake.
Lake Michigan

A 1980 report describing the resu1ts from intensive survei11ance on Lake
Michigan in 1976 and 1977 c1assified the open 1ake as o1igotrophic and some
nearshore areas as mesotrophic. The U.S. EPA spring cruise indicated that
open water tota1 phosphorus median 1eve1s were between 5.0 and 5.5 pg/L.
The 1ake sti11 appears to be o1igotrophic. An ongoing detai1ed samp1ing
effort of Green Bay was designed to quantify the re1ationship between
eutrophication in the Bay and oxygen dep1etion.
Lake Huron

The recent Lake Huron intensive study was designed to determine changes in
genera1 1akewide water qua1ity between 1971 and 1980. Pre1iminary resu1ts
suggest that mean tota1 phosphorus concentrations (the on1y nutrient
contro11ed by remedia1 programs) on a who1e 1ake basis are unchanged since
1971. Thus, the non-degradation requirement of the 1978 Great Lakes Water
Qua1ity Agreement is being met. In contrast, both nitrogen (as nitrate p1us

nitrite) and si1ica (as so1ub1e reactive si1icate) have shown significant

increases since 1971. The rate of nitrogen increase has been estimated at
5.4 pg/L/yr.
The reasons for these increases and their significance
require further investigation. Both phytop1ankton and zoop1ankton data
corroborate the o1igotrophic to meso-o1igotrophic characteristics of the 1ake.
Water qua1ity conditions are genera11y better in the northern than in the
southern portions of the 1ake. Nearshore areas continue to exhibit
deteriorated water qua1ity conditions for 1imited periods of time. Inc1uded
are such regions as the mouth of Saginaw Bay, Thunder Bay in Michigan, and the
Ontario shore1ine of southern Lake Huron.
One of the major impacts on Lake Huron, in particu1ar the southern part of
the 1ake, has been Saginaw Bay. There is strong evidence, from phytop1ankton
and zoop1ankton data, that nutrient reduction programs in the Bay watershed
have considerab1y diminished the impact of phOSphorus inputs on the 1ake from
Saginaw Bay.
The tota1 phosphorus 1oading to Saginaw Bay from the Saginaw River
decreased significant1y from 1974 to 1980 due to phosphorus remova1 at
mun1cipa1 wastewater treatment p1ants. The proposed 1978 Water Qua1ity
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Agreement target 1oad of 440 tonnes per year was met in 1979, but tota1
phosphorus concentrations in the inner bay remained above 20 ug/L. The
proposed objective of 15 pg/L shou1d have been met when the 1oading target
was achieved. Mathematica1 mode1ing suggests that sediment resuspension of
particu1ate phosphorus prevented achievement of the proposed objective.
Despite this, there are indications of improvement: so1ub1e reactive
phosphorus 1eve1s in certain areas of the Bay have decreased fourfon; the
avai1ab1e nitrogen to phosphorus ratio has increased over the period such that
in 1980 it was at 1eve1s favorab1e to nuisance causing b1ue-green a1gae for
on1y six weeks; genera11y, a1ga1 species composition has shifted from a
predominance of b1ue-greens in 1974 to diatoms and green a1gae in 1980 (these
1atter forms are indicative of better water qua1ity conditions); and
nannop1ankton (1ess than 20 pm in diameter), the prime food source for the
desirab1e herbivorous zoop1ankton, have increased sixfo1d.
Lake Erie

Lake Erie has been the subject of extensive efforts to decrease phosphorus
1oading from a11 sources in the watershed. Since the 1oading objective for
municipa1 wastewater treatment p1ants has been met for on1y the 1ast two
years, improvements in ambient conditions are sti11 not genera11y observab1e.
One of the major objectives of the new survei11ance p1an for Lake Erie wi11 be
to detect the expected changes. Avai1ab1e ambient water qua1ity data a1ready
revea1 some positive signs.
Spring tota1 phosphorus concentrations from 1974 through 1980 in the
west-centra1 basin showed a downward 1inear trend with time. No significant
trend re1ationships were detected for the west, east centra1 or east basins

over the same time period. Fa11 tota1 phosphorus concentration from 1974
through 1980 1ikewise showed no significant trends in any of the four
sub-basins. However, an ana1ysis of concentrations of fa11 ch1orophy11 a_did
indicate a downward trend. These resu1ts indicate a retardation of the
eutrophication process and further suggest that there is some evidence, a1beit
s1ight, that trophic conditions are improving.
Lake Ontario

The United States and Canada identified eutrOphication of Lake Ontario as

a major concern in the 19605. In signing the 1972 Agreement, both countries
agreed to contro1 phosphorus entering the 1ake. A steady decrease in
phosphorus 1oading to the 1ake was observed a1most immediate1y (see Loadings
section). Though many of the U.S. municipa1ities have not yet met the 1 mg/L
requirement, it appears that Lake Ontario is a1ready responding to the
nutrient reduction effort.

The spring tota1 phosphorus concentrations in the open waters of Lake
Ontario continue to dec1ine. The median tota1 phOSphorus concentration (13.5
pg/L) reported for 1982 was the 1owest reported in the 1ast 13 years.
Improving conditions in the 1ake are a1so indicated by a shift of the open _
1ake phytop1ankton community from one containing mesotrophic forms to one with
species more indicative of o1igotrophic conditions.
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As reported in previous Board reports, the concentration of nitrogen (as
nitrite plus nitrate) continues to increase in the lake at a rate now
calculated to be 9.4 ug/L/yr. The reasons for this increase require further
investigation.

3.2

LOADINGS

Appendix B, the Surveillance Work Group's Report, contains estimates of
the total annual phosphorus loadings to each of the Great Lakes for the years
1975 through 1982. Estimates are provided for the point source discharges

(municipal and industrial), tributary inputs (monitored and unmonitored),

atmospheric inputs and transfers frun upstream lakes.

As noted below, reported phosphorus loadings from municipal and industrial
sources have declined markedly. If one accepts the estimates of atmospheric
inputs which were used in setting the provisional target loads in the 1978
Agreement, then considerable progress has been made toward meeting the
targets. However, the methodology for estimating atmospheric inputs is very
uncertain; atmospheric estimates have ranged widely over the years. Though
there is general agreement concerning the sampling regimes necessary for
tributary mouth monitoring, sampling has not been adequate to produce sound
estimates for several of the years of interest. In addition, the amount and
patterns of precipitation also appear to strongly affect tributary loadings,
but methods of adjustment for such effects with regard to meeting targets have
not been established.
Municipal

As Table 3.1 shows, there has been a continual reduction in the annual
phosphorus loadings from municipal sources since 1975 to all the Great Lakes

with the exception of Canadian loadings to Lake Superior and Lake Huron.
Ontario has deferred establishment of basin wide phosphorus removal
requirenents for municipalities in the Upper Great Lakes Basins pending
adoption of Annex 3 and resultant confirmation of target loads.

The 1972 Agreement target loads, based on municipal wastewater discharges
at phosphorus concentrations of 1.0 mg/L or less, have been achieved for Lake
Erie by both countries (Figure 3.1). The most significant achievement in
terms of municipal phosphorus controls for Lake Erie is that the Detroit
wastewater treatment plant continued to achieve an average effluent phosphorus
concentration less than 1.0 mg/L in 1982. The annual phosphorus load to Lake
Erie fran this facility has been reduced fran 4,720 tonnes in 1975 to 515

tonnes in 1982.

Figure 3.2 indicates that the 1972 Agreement loads for Lake Ontario have
nearly been met in Canada, but not in the United States.
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TABLE 3 1
REPORTED MUNICIPAL PHOSPHORUS LOADS IN THE GREAT LAKES BASIN

(tonnes per year)

1972 LOAD
ESTIMATE

LAKE BASIN

PHOSPHORUS LOADINGS
1979
1978
1977

1980

1981

1982

EXPECTED

LOAD3

LOAD2 AT
1 mg/L

OVER
1 mg/L

1975

1976

224
62

22
71

154
108

142
97

83
124

94
109

7
100

64
115

80
37

-16
78

2,325

2,336

1,660

1,314

1,224

1,047

934

885

1,165

-280

414
210

370
208

34C
217

273
222

227
217

232
195

244
231

248
168

212
118

36
50

13,870
1,390

6 719
232

5,578
262

6,147
259

5,250
228

4,000
234

3,287
213

2,642
232

2,199
250

2,269
275

-70
-25

4,750
5,110

1,847
2,373

1,815
1,267

2,089
1,000

1,761
967

1 788
1,110

1,535
977

1,194
1,014

1,166
949

779
925

387
24

58
89

50
129

59
128

47
94

86
76

131
74

121
78

13
51

108
27

SUPERIOR

United States
Canada

MICHIGAN
United States

HURON
_

United States
Canada

19 _

ERIE
United States
Canada

ONTARIO
United States
Canada

5T. LAWRENCE RIVER
United States
Canada

37
123

V

Phosphorus Toadings for T975 thr0ugh T981 are reported for sewage treatment pTants discharging directTy to the Takes and for
aTT indirect dischargers over 3,800 m3/d (T MGD) in the U.S. and over 4,500 m3/d (T MIGD) in Canada.
indirect Ontario dischargers over 3,800 ma/d.

2

T982 Toads incTude

Expected Toad with nunicipaTities at T.O mg/L "P", caTcuTated using T982 fTow data. 1.0 mg/L is presentTy an Agreement
requirement onTy for Lake Erie, Lake Ontario, and the internationaT portion of the St. Lawrente River.
Excess

Reported Toading for T982 minus caTcuTated Toading if effTuent concentrations were T mg/L.

Canadian data are for caTendar year; U.S. data are for water year (October Tst - September 30th).

NOTES:

Note that the T975 to T979 phosphorus Toads have been changed sTightTy from those previousTy reported as a
resuTt of a major review of the historicaT records of U.S. dischargers by U.S. EPA GLNPO.

\

\ 1972 US. Load Estimate 13,870 tonnes per year
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\
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Figure 3-1 Lake Erie municipal phosphorus loads.
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Figure 3-2 Lake Ontario municipal phosphorus loads.

In 1982, the U.S. jurisdictions achieved an average f1ow-weighted tota1

phosphorus concentration of 1ess than 1.0 mg/L in the discharges from major

municipa1 treatment p1ants (Tab1e 3.2) in the Superior, Michigan, and Erie

drainage basins. New York does not require phosphorus remova1 at treatment
p1ants in the St. Lawrence River Basin.

TABLE 3.2
AVERAGE REPORTED PHOSPHORUS CONCENTRATIONS (mg/L)
OF MUNICIPAL WASTENATER DISCHARGES
TO THE GREAT LAKES SYSTEM (1982)
Lake

Canada

United States

Superior

3.1*

0.8

Michigan

-

0.8

Huron

1.4*

1.2

Erie

0.9

1.0

Ontario

1.0

1.5

St. Lawrence River

1.5

9.5

* Ontario has not required phosphorus remova1 at a11 municipa1ities in the
Upper Lakes Basin.

A1most a11 of the Ontario municipa1 treatment p1ants in the Lake Erie
Basin continue to meet the 1.0 mg/L objective. In 1982, the p1ants discharged
wastewater having a f10w-weighted average concentration of 0.9 mg/L tota1
phosphorus. The Ontario treatment p1ants in the Lake Ontario Basin discharged
treated sewage with a weighted average concentration of 1.0 mg/L.

The Board is most p1eased to report (Tab1e 3.2) that on the average the

jurisdictions are fina11y approaching the requisite phosphorus remova1 fran
municipa1 wastewater treatment p1ant discharges and are now achieving the 1.0
mg/L eff1uent 1imitation in the Lake Erie Basin which was ca11ed for in the
1972 Agreement.
Tab1e 3.3 presents information about the 1argest sewage treatment p1ants
in the Lower Lakes Basin which, in 1982, did not achieve an average phosphorus
eff1uent concentration of 1.0 mg/L or 1ess. Whi1e fu11 comp1iance has not yet

been achieved at these 1arger p1ants, there has been some improvement since

1981. C1eve1and Souther1y has reduced its annua1 average eff1uent
concentration from 1.3 mg/L to 1.1 mg/L, and C1eve1and Wester1y from 3.0 mg/L
to 2.5 mg/L in 1982. The Wayne County Nyandotte p1ant in Michigan and the
Amherst p1ant in New York were in comp1iance in 1981, but eff1uent
concentrations increased to 1.4 mg/L and 1.7 mg/L, respective1y, in 1982.

TABLE 3.3

LARGER MUNICIPAL DISCHARGERS IN THE LouER LAKES EXCEEDING THE 1 MG/L TARGET
(P1ants discharging over 100,000 mi/d or 25 MCD)
FACILITY

JURIS
DICTION

EFFLUENT
CONCENTRATION

(mg/L)

ACTUALa
LOADING

EXCESS
CALCULATEDb
LOADING
LOADING

(tonneS/yr) (tonnes/yr) (t/yr)

EXPECTED DATE
TO ACHIEVE 1 mg/L
EFFLUENT LIMITATION

REMARKS

LAKE ERIE
C1eve1and

Ohio

18
64

1983
1983

More than $410 mi11ion spent to date to
upgrade treatment and co11ection systems

r-Ln
.
N

115
42

133
106

Wayne County
Nyandotte

Michigan

1.4

150

106

44

London Greenway

Ontario

1.2

54

45

9

1983

Was in comp1iance 1981.

New York

1.2

278

227

51

1983

Faci1ities in p1ace for phosphorus

r

- Souther1y STP
- Nester1y STP

and to insta11 phosphorus contro1s

Was in comp1iance 1981.

LAKE ONTARIO
Buffa1o STP

remova1.

However, 1imitations in s1udge

digestion capacity prec1ude fu11 operation
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of these faci1ities.
current1y under way.
Niagara Fa11s

STP

New York

1.6

117

76

41

1983

Corrective measures

An industry which was discharging

significant amounts of phosphorus to the
municipa1 treatment p1ant introduced a
c1osed-1oop process in 1ate 1982. This is
expected to reduce excess 1oading, so the
municipa1 p1ant eff1uent wi11 meet the

required phosphorus Timit.

Metro Syracuse

New York

1.2

109

89

20

1983

Has been meeting 1imit since August, 1982

Amherst STP

New York

1.7

47

28

19

1983

Was in comp1iance 1981.

Hami1ton

Ontario

1.2

122

106

16

-

STP

OperationaT modifications resu1ted in
significant reductions in 1982. Under

further review by municipa1ity to achieve
objectives.

Toronto Number
STP

Ontario

1.2

167

134

33

1983

Reconstruction of chemicai storage
faci1ities comp1eted in 1ate 1981.
Adequate phosphorus remova1 reinstituted
in ear1y 1982.

a.
b.

Canadian data are for ca1endar year 1982; U.$. data are for water year 1982 (October 1, 1981 - September 30, 1982).
Loading assuming an eff1uent phosphorus concentration of 1.0 mg/L.

The Hami1ton and the Toronto-Humber treatment p1ants are the major Ontario

p1ants discharging to Lake Ontario that sti11 are not meeting the 1.0 mg/L
objective. These p1ants discharged eff1uents with average phosphorus
concentrations of 1.2 mg/L in 1982 compared to 2.2 and 1.5 mg/L respective1y,
in 1981. The London Greenway p1ant in the Lake Erie Basin was in comp1iance
in 1981 but operationaT prob1ems during part of the year caused the average
concentration to increase to 1.2 mg/L in 1982.

The Vi11age of Lowvi11e, New York, which discharges to Mi11 Creek in the
Lake Ontario Basin reported an average phosphorus concentration of 66 mg/L.
A1though its reported f1ow was 1ess than 3,800 ma/d, this resu1ts in a 1oad
of over 88 tonnes per year. This Toading is due to industria1 inputs,
particu1ar1y dairy wastes. The faci1ity is actua11y a 1agoon and is on1y
required to remove phosphorus if its average f1ow exceeds 3,800 ma/d.

The Board notes the major accomp1ishment of the jurisdictions in achieving
a high 1eve1 of phosphorus remova1 for municipa1 wastewater treatment p1ants
in the Great Lakes Basin. The Board supports Commission efforts to encourage
ear1y comp1etion of projects not yet in comp1iance.
Phosphorus 1oading information from 1975 through 1982 for a11 individua1
municipa1 wastewater treatment p1ants discharging direct1y to the Great Lakes
and those discharging more than 3,800 m3/d to tributaries can be obtained
from the IJC Great Lakes Regiona1 Office, Windsor, Ontario.
Industria1

Phosphorus 1oadings from industria1 sources genera11y constitute on1y a
sma11 portion of the tota1 phosphorus Toad to the Great Lakes. Recent

estimates of the industria1 1oadin s are inc1uded in Tab1e 3.4.

Whi1e the .

data in Tab1e 3.4 are indicative 0g industria1 contributions of phOSphorus 1n
the Great Lakes Basin, it is not an accurate estimate of 1oads fran this
sector due to jurisdictiona1 differences in reporting and contro1 requirements.
TABLE 3.4
REPORTED INDUSTRIAL TOTAL PHOSPHORUS LOADINGS*

(Tonnes per Year)

Lake

United States

Canada

Tota1

Superior

2

84

86

Michigan

150

-

150

Huron

27

3

30

Erie

51

41

92

Ontario

31

58

89

* United States data are for 1982 water year.
for 1982 ca1endar year.
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Canadian data are

The reported industrial loadings are 48%, 17%, and 7% of the current

municipal loadings to the Upper Great Lakes: Superior, Michigan and Huron,
respectively. Industrial phosphorus inputs are only 4% of the municipal loads
to Lakes Erie and Ontario. Overall, industrial inputs of phosphorus are 7% of
the current municipal loads to the Great Lakes.

However, some industries discharge substantial amounts of phosphorus into

some of the areas of concern, including the Fox River, Detroit River,
Rochester Embayment, Cleveland, Cornwall-Massena, Hamilton Harbour, and the

Niagara River. Industrial and municipal loadings of phosphorus to these areas
of concern are reported in the assessment of these areas.
3.3

CONTROLS

Municipal

Annex 3 of the 1978 Agreement proposes target phosphorus loads,
establishment of load allocations, compliance schedules, and details specific
measures to control phosphorus inputs to the Great Lakes. The basic
requirement is to reduce the phosphorus concentration in municipal discharges
to 1.0 mg/L in the Upper Great Lakes and implement programs to achieve target
loads of 11,000 t/yr to Lake Erie and 7,000 t/yr to Lake Ontario by reducing
point and nonpoint sources. These requirements have recently been confirmed
by the Parties.
Industrial

Annex 3, as described above, is targeted mainly at municipal discharges.

However, industrial dischargers of phosphorus can be important sources,

especially to the Up er Lakes (see previous section on loadings).

Both the

Pu p and aper Task orce and the Petroleum Refinery Task Force in their
reports to the Board identified individual facilities whose phOSphorus
contribution was significant in a number of areas of concern. In fact, over
half of the known industrial phosphorus loadings in Wisconsin and Ohio come
from pulp and paper operations and petroleum refineries, respectively. Other
important reported sources of phosphorus to the Great Lakes are the food
processing industry and the automobile manufacturing industry.

Annex 3 of the 1978 Agreement calls for

regulation of phosphorus

introduction from industrial discharges to the maximum practicable extent."
Most jurisdictions currently limit phosphorus in industrial discharges on a
case by case basis. However, in Wisconsin, a recent Supreme Court decision
does not generally allow the Wisconsin Department of Natural Resources to
place a categorical phosphorus removal requirement on most industries in the
State beyond that required by national effluent guidelines.
Nonpoint Sources
It has become clear that achievement of the phosphorus reduction target
loads of Annex 3 of the 1978 Agreement is not feasible, especially in Lake
Erie, without
significantreductions in nonpoint source of phosphorus. As
loadings from other sources continue to be reduced, the proportion of the

total loading contributed by nonpoint sources will increase until controls are
implemented under the new Phosphorus Loading Reduction Supplement, Annex 3 to
the Agreement. See Chapter 7 for a summary of practices and programs to
control nonpoint sources of pollution in the Great Lakes Basin.
Detergent Phosphorus Limitations

In addition to the construction and operation of wastewater treatment
facilities to reduce phosphorus in municipal and industrial wastes, the
Parties also agreed to consider regulations limiting or eliminating phosphorus
from detergents sold for use within the Great Lakes System.
In Canada, a Federal law was passed in December 1972 which nationally
limited the amount of phosphorus in laundry detergents to 2.2% by weight. In
the United States, it was decided not to legislate the phosphorus content of
detergents on a national basis but rather to concentrate on phosphorus removal
from municipal sewage and industrial wastes where necessary. Each state
independently assesses the benefits and costs of a detergent phosphate ban and
passes legislation accordingly. Details of the current status of legislation
to limit the phosphorus content of detergents sold or used in the Great Lakes
Basin are presented in the Municipal Abatement Task Force Report. The States
of Minnesota, Michigan, Indiana and New York currently have detergent

phosphorus bans which limitconcentrations to the 1978 Agreement requirement
of 0.5% by weight as elemental phosphorus. At present, no ban exists in the
States of Wisconsin, Ohio and Pennsylvania. However, the Wisconsin and Ohio
State Legislatures presently are assessing detergent ban bills. In addition,

some communities in the Basin, such as Chicago, Illinois and Akron, Ohio have

passed ordinances which limit detergent phosphates.

The Municipal Abatement Task Force report indicates that reduced
phosphorus levels in sewage resulting from the detergent controls will bring
about a reduction in Basin phosphorus loadings from non-compliant facilities,
combined sewer and bypass overflows, private treatment systems, facilities
smaller than 3,800 m3/d, and those without phosphorus removal facilities.

An attempt was made to quantify these inputs. Using 8.7% phosphorus as
the pre-control detergent phosphorus level for all jurisdictions, 0.5% as the
control level in the Basin areas of New York, Indiana, Michigan and Minnesota,
2.2% for Ontario and assessing a 0.5% level for Ohio and Wisconsin, it is
estimated that a load reduction for the Specified loading sources in the Basin
to
is estimated to be 1,900 tonnes per year. The total input savings compared
be
to
judged
is
3
Annex
in
the Basin loading target of 31,350 tonnes proposed
important.

3.4

CONCLUSIONS AND RECOMMENDATIONS

Conclusions

0

The trophic status of the Great Lakes has not worsened in recent
years and has improved markedly in some areas, such as Saginaw Bay
and Southern Lake Huron, and Lake Ontario.
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The ambient phosphorus 1eve1s in the Great Lakes are dec1ining
s1ight1y or are not exhibiting detectab1e trends. For examp1e, the

ambient phosphorus 1eve1$ in Lake Ontario have continued to dec1ine,

with the 1982 1eve1 of 13.5 pg/L being the 1owest in 13 years.
Nhi1e ambient 1eve1s of phosphorus in Lake Erie have, for the most
part not dec1ined, a1though other indicators, such as fa11

ch1orophy11 a_have shown improvement.

Municipa1 phosphorus 1oadings are approaching the 1eve1s required by
the 1978 Agreement as more and more p1ants meet the 1 mg/L
1imitation.

The phosphorus 1oad reductions direct1y attributab1e to detergent
phosphorus contro1s are important. Reduced phosphorus concentrations
in municipa1 wastewater as a resu1t of detergent contro1s provide
savings in treatment costs in terms of chemica1s required and reduced
vo1umes of s1udges requiring hand1ing, treating and disposa1.
As phosphorus 1oadings are further reduced through municipa1,
industria1, and detergent contro1s, the proportion of the residua1
1oadings contributed by nonpoint sources wi11 increase unti1 contro1s
are imp1emented.
Recommendations

Continued samp1ing of nutrient 1eve1s in the Great Lakes is needed to
document the changes which are expected to occur due to phosphorus
contr01 programs.
Bio1ogica1 indicators of trophic state, such as ph top1ankton and
zoop1ankton abundance and community structure shou d continue to be

monitored in each of the 1akes.

The Great Lakes jurisdictions, particu1ar1y New York and Ohio, shou1d

increase efforts to impose phosphorus 1imits and expedite attainment
of fina1 eff1uent discharge requirements at major municipa1
wastewater treatment faci1ities in the Great Lakes Basin.

Jurisdictions shou1d adopt (in particu1ar Ohio and Wisconsin) or
retain detergent phosphorus contro1s as a component of their
phosphorus management strategy.

Recommendations on considerations for programs to contr01 nonpoint
sources of phosphorus are contained in Chapter 7.
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4. Other Environmental Contaminants
and their Control

This chapter addresses toxic substances, heavy metaTs, and other compTex
organic substances which are present in the Great Lakes ecosystem as a resuTt
of man's activities. This distinction between toxic and other compTex organic
substances is necessary because, for many of the substances and at the
concentrations at which they are present, detrimentaT effects on human heaTth

and the environment have neither been proven nor disproven.

EnvironmentaT contamination by compTex organic substances and by heavy
metais is one of the two principaT focuses of the 1978 Great Lakes Water
Quaiity Agreement. A major 90a] of the Agreement is to controT the entry of
compTex organic substances into the Great Lakes, and to restore and protect
the ecosystem from these substances. A wide range of programs and activities
are in progress to achieve these ends.
The purpose of these programs and activities is to determine the extent of
contamination, identify sources, estabiish the human heaith and environmentaT
significance of the substances, identify and impiement remediai programs, and
track the response of the Great Lakes ecosystem to these programs. The
generaT and specific objectives in the Agreement provide the benchmarks, and
surveiTTance and monitoring are the major toois through which the requisite
programs and activities are assessed.
The Water QuaTity Board has reported to the Commission in previous years
on the efforts in both Canada and the United States to controT the entry of

complex organic substances into the environment and to abate the threat to the
Great Lakes ecosystem.
This chapter discusses the probiem of toxic substances in the Great Lakes
from the Board's perspective, summarizes current programs, activities, and
initiatives of the jurisdictions and the Board, and presents the resuTts from
these endeavours. The chapter aiso presents information, technoTogy, and
research needs identified by the Board.

4.1

TOXIC SUBSTANCES IN THE GREAT LAKES AND THEIR SIGNIFICANCE

The Water QuaTity Board, in reports dating from 1974, has advised the
Commission about the wideSpread presence of compiex organic substances and
heavy metaTs in the Great Lakes ecosystem as a resuTt of man's activities.
These substances have been found in the open Take and particuTarTy in
nearshore areas of concern, where numerous uses of the Great Lakes resource
have been adverseiy impacted. The Board provided a detaiTed report of
18
environmentai conditions, impacted uses, and corrective measures for the
5
Chapter
and
ion,
Ciass "A" areas of concern in its 1981 report to the Commiss
year,
past
the
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to
The Board reports little demonstrable progress in implementing programs
and
es
substanc
organic
complex
resolve identified problems associated with
heavy metals. However, some significant remedial measures are noted,
including the dredging of some PCB-contaminated sediments from the Shiawassee
River, which is part of the Saginaw River system, and the cleanup or control
of several hazardous waste sites in the Ashtabula River Basin.
In conjunction with further studies to evaluate the extent of the problems
the jurisdictions continue to assess alternative means of alleviating these
problems .
SOURCES OF CONTAMINANTS

Complex organic substances are known to enter the Great Lakes ecosystem by
a variety of pathways, including municipal and industrial discharges, nonpoint
land runoff, atmospheric deposition, and sediment resuspension.
Point Sources

The Board's Municipal Abatement Programs Task Force, as part of its
recently completed study, compiled monitoring data for selected municipal
wastewater treatment facilities in the Great Lakes Basin. The Task Force
found that many toxic substances of known concern, trace organics, and heavy
metals are present in the influents, effluents, and sludges from many of the
facilities. However, the loadings of Specific contaminants to the Great Lakes
from these facilities cannot be quantified using the existing data base and,
therefore, the relative significance of municipal sources, in relation to
others, cannot be established.
Current data suggest that many of the organic pollutants contained on the
U.S. EPA priority po lutant list are biodegradable. In addition, if well
designed and operated, conventional biological treatment systems at municipal
wastewater treatment plants appear to effectively reduce the concentrations of
these organic substances to values approaching the analytical limit of
detection. However, the data base is insufficient to allow an assessment of
the long-term capabilities of existing municipal wastewater treatment
processes to remove specific organic substances from plant influents.
Additional studies should be conducted to establish these long term
capabilities.
Many industries discharge their wastes to municipal sewerage systems. The
existing programs to treat these industrial wastes prior to their release do
not appear to adequately address the control of toxic substances. Greater
financial resources and manpower should be placed on the development and the
upgrading of these industrial pretreatment programs, with particular emphasis
on the control of toxic substances.

There are relatively few measurements of organic contaminants in municipal

sludges, and there is a lack of information on the fate and the environmental

effects of organic suastances applied to the land with the sludges.
should be initiated to obtain this information.

Studies

Nonpoint Sources

The Board s Nonpoint Source Control Task Force compiled information about
pollution resulting from land runoff, including pollution from pesticides.
The Task Force reported that the use of toxic chemicals to control pests has
increased substantially in the Great Lakes Basin over the past decade. The
governments have either banned or severely restricted the use of persistent
organochlorine pesticides. However, their replacements, especially
herbicides, are being used with greater frequency and in greater quantities.
The levels of pesticides in some tributaries of the Great Lakes,
especially those close to areas of application, are of concern. A matter of
even greater concern is that these chemicals are also believed to be
contaminating groundwater resources.
Atmosphere

The Water Quality Board and the Science Advisory Board have previously
reported on contaminants entering the Great Lakes through atmospheric
transport and deposition. This is especially evident for Lake Superior where
land-based sources cannot account for the observed contamination.
Annospheric deposition from sources outside the Great Lakes Basin
complicates any management strategy for the control of complex organic

nce of the
substances, and it reinforces the continental and global importa

contaminants issue.
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heavy metals in the Great Lakes ecosystem. This has been achieved, in large
part, because analytical measurement technology has advanced significantly
enabling scientists to detect ever lower concentrations.
It is, however, more important to determine what the presence of these
substances means in terms of effects on human health and the environment.
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Group's report is an update of information presented in prior years

(Appendix B).
4.2

STATUS OF THE LAKES

Survei11ance and monitoring programs he1p to estab1ish both the source and
to
the extent of contamination. Many organic substances have the abi1ity

in anima1s,
preferentia11y associate with fatty tissues such as those found

and with fine-grained sediment partic1es that often are organic in nature.
The concentrations of many of these substances are extreme1y 10w in water.
Monitoring programs are therefore aimed at measuring the concentrations in
biota and in sediment. Because these substances can bioconcentrate and/or
bioaccumu1ate, preference is given for fish and for herring gu11s, which are
high on the food chain.
Presented be1ow, for each of the Great Lakes, are high1ights of those data
which pertain to organic contaminants and heavy meta1s of known concern;
detai1s are contained in the Survei11ance Work Group's report. The data focus
on organoch1orine contaminants in fish and in herring gu11 eggs. Genera11y,
tissue concentrations of these substances have decreased over the
past severa1 years, but the 1981 and 1982 data indicate that the rate of
decrease has s1owed and, for some contaminants, concentrations may have

increased.

Lake Superior

DDT and PCB 1eve1s have been measured in 1ake trout and sme1t from Lake
ed
Superior. Entire fish were used for the ana1ysis, and severa1 fish compris
the samp1e, i.e. a who1e fish composite. The DDT and PCB 1eve1s in these
samp1es are 1ower than 1eve1s reported for fish from the other Great Lakes.
:gnethe1ess, the PCB 1eve1s reported for 1ake trout sti11 exceed the Agreement
jective.
Ana1ysis of herring gu11 eggs co11ected from 1974 through 1979 indicate a
dec1ine in the 1eve1s of the six persistent organoch1orine substances
investigated. These dec1ines continued through 1981 but at a reduced rate.
Lake Michigan

The 1eve1s of PCBs, tota1 DDT, die1drin, and ch1ordane in who1e 1ake trout
composite samp1es co11ected from Lake Michigan from 1977 through 1980 have
f1uctuated, and data for future years wi11 be required before any trends can
be estab1ished. Nonethe1ess, these fish contain the highest 1eve1s of PCBs
and DDT for any fish from the Great Lakes system. The concentrations of these
compounds exceed the Agreement objectives.
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Ana1ysis of herring gu11 eggs co11ected in 1980 indicate that the 1eve1s
of tota1 DDT, PCBs, and die1drin continue to dec1ine.
Lake Huron

Water samp1es were c011ected in 1980 and ana1yzed for 14 trace metais.
Comparison of the findings with ear1ier data was difficu1t because the
ana1ytica1 methodoiogy uti1ized for the 1980 samp1es was more sensitive than
the methodo1ogy used previous1y. Nonethe1ess, this data set provides a new
base1ine against which to determine future changes, if any, in concentrations.

The concentrations of cadmium, copper, 1ead, nicke1 and zinc in the
surficia1 sediments of Lake Huron are enriched. This finding is consistent
with the findings from the 1974 study of the Upper Lakes Reference Group.
PCBs, hexach1orobenzene, and toxaphene were detected in the open waters at
extreme1y 10w 1eve1s. The mean concentrations of PCBs were 0.26, 1.56 and
1.17 nanograms per 1itre (ng/L) in water from the main body of Lake Huron, the
North Channe1, and Georgian Bay, respective1y. The mean concentration of
toxaphene in water from the main body of the 1ake was 1.6 ng/L; this is the
first report on toxaphene 1eve1s in the open water of Lake Huron.

Data from investigations conducted in 1974, 1977, and 1979 indicate that
the concentrations of PCBs in water from Saginaw Bay have remained essentia11y
unchanged at about 25 ng/L. The 1979 study determined that the 1oading of
PCBs to Saginaw Bay was 1.4 kg/d. This 1oading rate, coup1ed with mass
ba1ance ca1cu1ations, tends to verify that the resuspension of sediments in

;

Saginaw Bay is a major source of P085 to the water co1umn.

i

The 1eve1s of DDT and PCBs in 1ake trout who1e fish composite samp1es have
dec1ined since peaking in 1978 and 1979, respective1y. However, the

I

concentrations sti11 exceed the Agreement objectives.

Concentrations of

die1drin, oxy-ch1ordane, and a-ch1ordane have remained essentia11y constant

from 1977 through 1981.

Ana1yses of herring gu11 eggs co11ected from 1974 through 1979, indicate
that the 1eve1s dec1ined for the six organoch1orines investigated. With the
exception of DDE, these dec1ines have continued through 1981. The DDE
concentration has increased by more than 60% in the past three years.
Lake Erie

Ana1ysis of wa11eye and sme1t who1e fish composites suggests that 1eve1s
of PCBs and DDT peaked in 1979 and 1980, respective1y; the 1eve1 of PCBs in
wa11eye sti11 exceeds the Agreement objective.

A1though the resu1ts f1uctuate

from year to year, ana1ysis of spottai1 shiners, co11ected a1ong the north
shore1ine, indicate a genera1 dec1ine in the concentration of both PCBs and
DDT.

Ana1ysis of herring gu11 eggs co11ected from 1974 through 1979 indicated
that the 1eve1s dec1ined for the six organoch1orines investigated. For the
herring gu11 co1ony 1ocated near the Niagara River, the mirex 1eve1 has
increased since 1979; for the co1ony 1ocated in the west centra1 portion of
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I

the 1ake, the 1eve1 has continued to dec1ine. For the other organoch10rines
investigated, the 1eve1s appear to be unchanged since 1979.
Lake Ontario

Fish from Lake Ontario contain 1eve1s of persistent organoch1orine
compounds higher than for fish from Lakes Superior, Huron, and Erie. Ana1ysis
of whoie fish composites co11ected from 1977 through 1981 indicated an overa11
dec1ine in the 1eve1 of PCBs, die1drin, mirex, and DDT. However, the decrease
has not been consistent from year to year, and pre1iminary data for 1982
indicate that 1eve1s are up. The 1eve1 of PCBs in 1ake trout, sme1t, and
spottai1 shiners, and of DDT in 1ake trout exceed the Agreement objectives.

Ana1ysis of herring gu11 eggs co11ected from 1974 through 1979 indicated
that the 1eve1s dec1ined for the six organoch1orine substances investigated.
However, the resu1ts from 1980 and 1981 samp1es indicate that 1eve1s are

increasing, a1though they are 1ess than 1eve1s reported for 1974 1975.

4.3

CONTROL INITIATIVES

In 1981, the Board reported to the Commission the resu1ts of its review

and eva1uation of programs and activities in response to the requirements of
Annex 12 to contro1 toxic substances. The under1ying prob1em identified was
the "absence of an overa11 Great Lakes management strategy for toxic
substances contro1 activities being carried out under the various pieces of
1egis1ation among the jurisdictions. Programs have been compartmenta1ized
under each 1egis1ative mandate, and the resources have been a110cated
according1y. The resu1t is that the overa11 management of toxic substances
contro1 programs is not faci1itated. Furthermore, there has been insufficient
coordination of activities within major programs. This fragmentation has
resu1ted in dup1icative activities in some cases, incomp1ete program coverage
in others, and a 1imited management capacity to effective1y address emerging

comp1 ex prob1 ems . "

A1though a comprehensive toxic management stubstances strategy is sti11
not a rea1ity, specific corrective measures aimed at comp1ex organic
stubstances have been taken in both Canada and the United States. Described
be1ow are: recent deve1opments to contro1 the discharge of comp1ex organic
substances and heavy meta1s from industria1 sources; actions for specific
substances; initiatives for hazardous wastes; and other recent actions.
Industria1 Wastewater Treatment or Contro1 Requirements

The 1978 Agreement ca11s for the estab1ishment of waste treatment or
controT requirements expressed as eff1uent 1imitations ... for a11 industria1
p1ants , in order to meet the genera1 and specific objectives and the other
controi requirements specified in the Agreement.
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United States

Remedial programs and discharge limitations for both municipal and
industrial discharges in the United States are based on a conbination of
national technology-based standards and water quality standards. The National
Pollutant Discharge Elimination System (NPDES) permit system is the means to
implement these programs and limitations. To date, these standards have been
applied to the so-called traditional sewage parameters, but to only a few
toxic sdastances, such as heavy metals, cyanide, and phenols.

As required by the U.S. Clean Water Act, the U.S. EPA has been

promulgating industry-specific, technology-based effluent guidelines, in order
to control the discharge of pollutants from industries to wastewater treatment
plants and to the aquatic environment. New effluent and pretreatment
guidelines have been promulgated for the industrial categories identified in
Table 4.1. These will be incorporated into NPDES permits as the permits are
re issued.

These guidelines are based on best available treatment (BAT) limits and
are intended to regulate the discharge of toxic substances, particularly those
which were not previously regulated, and to provide for additional treatment
for conventional pollutants, where necessary.
Prior to the promulgation of limits based on BAT, limits were based on
best practicable treatment (BPT), which had been promulgated previously for
all industrial categories. Technology based on BPT is currently in place for
all industrial categories.
The new regulations based on BAT represent a fine tuning of the previous
regulations based on BPT. For many industrial categories and subcategories,
the limits based on BAT are equal to limits based on BPT for three reasons:

l.

No discharges of significant toxic substances were identified,

hence, additional treatment to ensure their removal is not

required.
2.

In-place wastewater treatment systems of many industrial
facilities are performing at much greater efficiencies to remove
pollutants than previously expected.

3.

The cost of constructing advanced wastewater treatment
facilities was out of proportion to any benefits.

Significant aspects of the limitations for particular industrial
categories are summarized in Table 4.1.
Canada

The water quality objectives of the Agreement have been adopted by the
Province of Ontario and are incorporated in effluent limitations contained in
Certificates of Approval, Control Orders or other requirements for industrial
remedial programs. Requirements for the elimination or control of tox1c
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TABLE 4.1
INDUSTRIAL CATEGORIES FOR WHICH THE UNITED STATES HAS
PROMULGATED PRETREATMENT AND EFFLUENT GUIDELINES BASED ON BEST
AVAILABLE TREATMENT TECHNOLOGY a b

Coal Mining
BAT and BPT limits are equivalent for direct dischargers.
Coil Coating
PSES limits for the same pollutants (chromium, copper, cyanide, zinc, aluminum, and
iron) covered under BAT, but less stringent.

Inorganic Chemicals (Phase I)
BAT equivalent to BPT for most subcategories. Limits set for copper, lead, and zinc
for wastewater from diaphragm cell chlor-alkali facilities. Recycle regulation
applied to hydrogen fluoride subcategory, to effect recovery of nickel, zinc, and

fluoride.

PSES and BAT limits are equivalent.

Iron and Steel
BAT equivalent to BPT promulgated for most operations. Major toxics covered by
BAT. Chrome limitations in the continuous casting and vacuum degassing
subcategories deleted in order to encourage co-treatment of wastewaters. PSES
limits for same pollutants covered by BAT but for different levels.

Leather Tanning and Finishing
PSES standards set for sulphide and chromium
direct dischargers.

BAT and BPT limits are equivalent for

Ore Mining and Dressing
BAT and BPT limits are equivalent for direct dischargers.
Petroleum Refining
PSES and BAT limits are equivalent.
Porcelain Enameling
BAT limits on levels of lead, nickel, zinc, and iron in wastewater dischargers.
PSES and BAT limits are equivalent.
BAT and BPT limits are equivalent for direct
dischargers.
Pulp and Paper
BAT limits promulgated for the biocides pentachlorophenol and trichlorophenol and

for zinc (the hydrosulphite is a pulp bleaching agent).

PCB limits proposed for the

de-ink subcategory; promulgation awaiting industry comments and U.S. EPA
evaluation. Limits not promulgated for chloroform, since biological treatment
systems currently in place effectively remove this pollutant. PSES and BAT limits
are equivalent.
Steam Electric

BAT regulations prohibit detectable levels of priority pollutants in recirculation
cooling water blowdown or in once-through cooling-water discharges. PSES and BAT

limits are equivalent.

Textile Mills
BAT and BPT limits are equivalent for direct dischargers.
Timber Processing

BAT and BPT limits are equivalent for direct dischargers.
BAT

BPT
PSES

It

Terminology:

II

As of June 8, T983
II

a

best available treatment
best practicable treatment

pretreatment standards for existing sources
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substances, such as heavy metals, phenols, and cyanide are augmented by a
policy of seeking the virtual elimination of the discharge of toxic organic
substances such as PCBs, mirex, and dioxin.
Pretreatment

The treatment of industrial waste prior to discharge to municipal sewers
is controlled by municipal by laws. In the mid-l970's, a joint committee of
the Ontario Ministry of the Environment and the Ontario Municipal Engineers
Association prepared a model "By-Law to Control Industrial Discharges to
Municipal Sewers". Most municipalities in Ontario have adopted and used the
model by-law; its application is guided by recommendations of the Ministry of
the Environment. The purpose of the model by-law is to regulate the discharge
of industrial wastes to municipal sewers and to protect biologically based
processes in municipal wastewater treatment facilities.

To be effective, the model by-law should provide a basis to control all
existing or potential waste discharges. The by-law requires updating, not
only to protect the treatment plant, but also to ensure that sludge quality
will meet the guidelines for agricultural utilization, and to ensure that
wastewater discharge requirements will be met. Results of two joint federal/
provincial/municipal projects underway to review the control of heavy metals
and other hazardous contaminants in municipal sewers should provide further
clarification. The first project is a survey to assess current sewer use
by-law enforcement by municipalities. The findings will serve as the basis
for development of technical and administrative guidelines and identification
of resources necessary to implement an effective sewer use by-law. The second
project is the development of computer methodology which would assist in
setting realistic limits on discharges to municipal sewers, and establishing
an equitable allocation of municipal treatment plant capacities to industrial

users.

Actions for Specific Substances

Regulatory actions taken recently in the United States and Canada to
control products containing toxaphene, dioxins, PCBs, and lead are summarized
in Table 4.2.
United States

The cancellation of most uses of the pesticide toxaphene should decrease
the amount entering the Great Lakes from the atmosphere.

In response to concerns about the number of instances of environmental
contamination by chlorinated dioxins, the U.S. EPA has proposed an intensive
investigation into the extent and effects of contamination, implementation of
cleanup measures, evaluation of disposal alternatives, and evaluation of
measures to prevent future contamination. In addition, U.S. EPA and the
Michigan Department of Natural Resources have initiated studies to determine
the possible sources, levels, and extent of dioxin and other chemical
contamination in the Midland, Michigan area and to assess toxic contaminants
in fish throughout the State.
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TABLE 4.2

ACTIONS TAKEN IN THE UNITED STATES AND CANADA FOR SPECIFIC SUBSTANCES
Toxaphene
United States
November 29, 1982 - U.S. EPA announced cancellation of most uses of toxaphene;
however, current supplies can be used until December 31, 1986. Subsequent usage
restricted to emergencies or minor uses, including cutworm, armyworm, and
grasshopper control. Usage to control scabies on beef cattle and on sheep was not
affected.
Canada
A trade memorandum issued in 1980 by Agriculture Canada suspended registration of
toxaphene for all but one product. This product is restricted to veterinary use for
control of lice on hogs. Current use of toxaphene for this application in Ontario

is estimated to be less than 170 kg (375 lb).

BEE
United States
August 21, I982 - U.S. EPA promulgated final regulations prohibiting use of PCB
after October 1, 1985 in those electrical transformers and electro magnets so
situated as to pose a risk of exposure to human or animal food. Until then, weekly
inspection of equipment is required. Large PCB capacitors will be prohibited after
October 1, l988, except sustained usage, restricted access capacitors.
January 3, 1983
U.S. EPA amended restrictions on PCB in railroad transformers.
After July 1, 1988, all such transformers with fluid containing more than 1000 ppm

PCB will be prohibited. Transformers with lesser concentrations can continue in use
for the remainder of their service lives.
These regulatory changes were made to strengthen the existing PCB control program in
existence since 1976 under Section 6 of the Toxic Substances Control Act.
Canada
December 11, 1982 - New Guidelines for the Management of PCB Wastes were published
in the Canada Gazette. Comments received are being reViewed and a revised version
of these guidelines is expected next fiscal year.
Two additional PCB regulations under the federal Environmental Contaminants Act are
to be proposed before January 1984. PCB Regulation No. 2 (Product) will prescribe
the maximum concentration of PCB to be allowed in specified equipment at the time
they are imported, manufactured or knowingly offered for sale. To ensure proper
management of PCB-containing equipment PCB Regulation No. 3 (Release) will prescribe
the maximum concentration and daily quantity of PCB that can be willfully released
to the Canadian environment in the course of commercial, manufacturing or processing
activities.
Environment Canada is in the process of developing a Phaseout Strategy for
PCB-containing Eguipment. The initial stage of this s u y as een comp eted and
proposes a met 0 o ogy for gathering and analysing information on existing PCB
equipment so that the health or environmental hazard posed by its use can be
evaluated. The second stage that will test and implement the methodology should
begin during this calendar year. The objective of the study is to develop a
strategy for the orderly phaseout in advance of natural attrition of existing
PCB-containing equipment once safe storage and destruction facilities are available.
Ontario Ministry of the Environment
wastes containing PCBs.

draft guidelines published for disposal of

Lead
United States
November 1, 1982 - U.S. EPA issued revised regulations, effective July 1, 1983,
limiting the level of lead in gasoline to a quarterly average of 0.3 g/L
(1.10 g/U.S.gallon) of leaded gasoline produced. Previous
standardwas 0.1 g/L

(0.5 g/U.S.gallon) for all gasoline produced; this had permitted inclusion of

unleaded gasoline produEtTon in determination of compliance. New regulation also
covers imported leaded gasoline.
Expected result:
33% reduction of lead usage in
gasoline by 1990, with corresponding reduction in lead emissions from automobile
exhausts.

Canada
March 12, 1983 - A notice of intent to regulate the Phasedown of the Lead Content in

Motor Gasoline was published in the Canada Gazette (Pt l) inViting interested

parties to comment on a preposal to lower the allowable lead content of regular gas
from its present regulated level of 0.77 g/L (3.5 g/Imp. Gal.). Comments received,
including submissions from the refinery and additive industries, are currently being
considered in the preparation of an amendment to the Leaded Gasoline Regulations
under the Clean Air Act. It is anticipated that a decision concerning the extent of
the reduction in lead content will be announced by January, l984.
Dioxins
United States
August |§§3 - U.S. EPA asked for comments from the states on a draft national

strategy to investigate the extent of dioxin contamination and the risk to human

health and the environment.
U.S. EPA proposes to implement necessary clean-ups,
evaluate regulatory alternatives to prevent future contamination, and evaluate

diSposal alternatives to alleviate current problems.

Attention will focus on 2,3,7,8-tetrachlorodibenzo p-dioxin (2,3,7,8-TCDD), the most
toxic and the potentially most detrimental of the 75 different chlorinated dioxins.

2,3,7,8-TCDD is a contaminant of 2,4,5-trichlorophenol (2,4,5-TCP), which is used in
the manufacture of various phenoxy herbicides.

The discovery of 2,3,7,8 TCDD in the

U.S. can be associated or definitely linked to the production or disposal of
2,4,5-TCP.

The U.S. EPA study proposal contains 7 tiers, including sites where 2,4,5-TCP was
produced, formulated, used, or disposed of; possible combustion sources; and control
sites.
U.S. EPA and Michigan have released a plan to study dioxin and other chlorinated
organic contaminants in the state. The objectives are to determine possible
sources, levels, and extent of contaminants in the Midland area, and to assess toxic

contaminants in fish throughout the state. Eight field studies are proposed for the
Midland area, and Michigan DNR has started collecting fish. The estimated cost is

$6 million to be provided in part from special federal funding. The protocol may be
applicable to other states, Indiana, Minnesota, and Wisconsin have initiated fish

monitoring programs on their own to determine the areal extent of contamination.

Canada
In I981, the Ministers of the Department of the Environment and National Health and

Welfare established an Expert Advisory Committee on Dioxins to provide advice on the
sources of dioxins, the pathways into and through the environment, the potential and
actual exposures of human and non-human populations to dioxins, the toxicity of the

dioxin congeners and the risks to humans and non-humans from dioxins.

This report

concluded that to safeguard human health (and subsequent environmental health), all

inputs of dioxins must be reduced to their lowest levels. The Conmittee ranked the
major Canadian environmental sources (in decreasing order) as: incineration
sources; chlorophenols; landfills containing organic wastes and precipitated
fly ash; other combustion sources; 2,4-D and 2,4,5 T herbicides; and certain

pharmaceuticals.

The federal government will soon release a report entitled "Dioxins in Canada:

The

Federal Approach" which outlines the actions underway to control dioxins in Canada.

The approach is based on the premise that to reduce or eliminate the major sources
of dioxins into the Canadian environment is pragmatically and economically more
effective than continued rigorous assessment of the risks of dioxins. At the same
time, it does recognize that additional investigations are necessary to provide

information to refine actions now being taken and to identify other areas requiring
control or remedial measures. Monitoring and research programs that are currently
in place will continue to sense the quality of the environment and provide
information on the need for further control.
The major concerns in Canada are the potential impacts of dioxins on human health,
wildlife and commercial and recreational fisheries. The areas to be addressed to
control these concerns are the use of dioxin-containing chemicals and the waste
disposal associated with their manufacture; and combustion sources of dioxins. Of

particular note are the use of chlorophenols in the wood preservation industry and
the waste disposal practices of U.S. manufacturers in the Niagara River area that
affect the Canadian environment.

In addition, there are concerns about the

environmental pathways by which the public is exposed to dioxins.

The Ministry of Ontario has established provisional ambient air guidelines for
dioxin.
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U.S. EPA has issued revised regu1ations on the use of PCBs in e1ectrica1
in
transformers, e1ectromagnets, and capacitors, and for the content of 1ead
a
with
1990,
by
gaso1ine. A 33% reduction of 1ead in gaso1ine is expected
corresponding reduction expected in 1ead emissions from automobi1e exhausts.
Canada

During the past year, the Ontario Ministry of the Environment has
estab1ished provisiona1 ambient air guide1ines for dioxins and furans;
deve1oped a draft guide1ine for the disposa1 of waste containing PCBs; and
estab1ished tentative criteria for ch1oropheno1s and ch1orobenzenes. In
addition, the Ministry pub1ished in Apri1 1983, "Revised Ontario Drinking
Water Objectives".
Hazarmus Wastes
United States

The Board has previous1y reported on hazardous waste management programs
in the United States, such as the crad1e-to-grave regu1ation of hazardous

wastes under the Resource Conservation and Recovery Act, and the Toxic

substance disposa1 provisions in the Toxic Substances Contro1 Act. The
Comprehensive Environmenta1 Response, Compensation, and Liabi1ity Act
(Superfund) is now being imp1emented and a hazardous waste sites and spi11s
program is now operationa1.
Under the Superfund program, the U.S. EPA Regiona1 Administrators were
a11owed this Summer to commit funds up to $250,000 per site for emergency
action (up from $50,000) without first receiving Headquarters approva1,
resu1ting in a reater f1exibi1ity in response. Some $12,000,000 have been
committed in EP Region V a1one for the studies of specific hazardous waste
sites. It is anticipated that $10-15 mi11ion wi11 be spent on design and
construction at these sites during 1984 and significant1y more for comp1ete
c1eanup during 1985.
Some waste oi1 recyc1ers have been se11ing contaminated oi1 as a fue1 to
residentia1 and municipa1 users. When burned at 10w temperatures in
residentia1 boi1ers, some of the ch1orinated so1vents in question can form
high1y ch1orinated dioxins and dibenzofurans. 0n Apri1 4, 1983, U.S. EPA
proposed to assert jurisdiction over hazardous waste which cou1d be burned as
fue1. This action wi11 eventua11y 1ead to regu1ation of a11 such materia1s
containing hazardous waste which cou1d be recyc1ed as fue1s.
Canada

The objective of Ontario's program of hazardous waste management is to
prevent poor industria1 waste treatment or disposa1 practices which may 1ead
to contamination of water supp1ies, or adverse impact on aquatic ecosystems,
or high cost remedia1 measures.
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A 1979 survey of some 1,500 municipa1 and industria1 waste disposa1 sites
1ed to the identification of 10 former sites in the drainage basin where
specific remedia1 measures were required and have been adopted to correct or
prevent residua1 water qua1ity prob1ems. Active waste disposa1 sites and
operations are regu1ated under the Environmenta1 Protection Act.
The Province is deve1oping its B1ueprint for Waste Management. An interim
guide1ine for the interpretation of the definition of hazardous waste has been
introduced. It app1ies to waste materia1s with such characteristics as
ignitabi1ity, corrosivity, reactivity, pathogenicity, and toxicity. After
pub1ic consu1tations and meetings in 1983, the B1ueprint wi11 be comp1eted.
Phased imp1ementation wi11 start ear1y in 1984.
4.4

INFORMATION NEEDS

Annex 12 of the 1978 Agreement describes specific programs and measures
which, when deve1oped and imp1emented, wou1d virtua11y e1iminate the.entry of
toxic substances into the Great Lakes ecosystem. To assist the jurisdictions
to achieve this goa1, the Water Qua1ity Board had undertaken a number of
activities, inc1uding a comprehensive eva1uation of jurisdictiona1 toxic

substances contro1 programs. That initiative 1ed to 16 program-oriented
recommendations made by the Board in 1981. Five of those recommendations,
dea1ing with the deve1opment of priority 1ists and with sources of re1evant
information, are present1y being addressed by the Board.

In order to deve1op an adequate information base on which to estab1ish the

significance of these substances and on which to base the need for contro1s,

the Water Qua1ity Board and its Committees undertook a number of activities.
Some of these activities, when viewed by themse1ves, may appear disparate;
co11ective1y, they wi11 he1p achieve more effective coordinated management of
toxic substances among the jurisdictions in the Great Lakes Basin.
Identification of Chemica1s of Potentia1 Concern

Over 800 substances of potentia1 concern have

Lakes ecosystem.

been identified in the Great

For many of these substances, information is sti11

insufficient for conducting a hazard or a risk assessment, much 1ess, for
estab1ishing a contro1 program. Considering the number of substances in this
category, and the 1imited resources avai1ab1e, the Priority Lists Task Force
of the Board's Toxic Substances Committee has undertaken to identify those
substances of greatest otentia1 concern for which additiona1 information
shou1d be deve1oped. It 15 on those substances which the jurisdictions and
the research community shou1d focus their efforts.
The information required is in three categories:

1.

Characteristics - physica1 and chemica1 properties and
bio1ogica1 effects.

2.

the presence and extent of dispersa1 in the
Environmenta1
Great Lakes ecosystem.
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3.

Inventory - the quantities produced or used at particular
locations in the Basin.

The identification of substances for which additional information is
required was the subject of three recommendations developed by the Toxic
Substances Committee and presented in the Board's 1981 report to the
Commission.

The procedure under development by the Task Force, in cobperation with the
Human Health Effects Committee, will be technically sound and scientifically
defensible. Substantial agreement has been reached regarding the procedure
itself and the type of information which should be considered.

The Task Force

is presently identifying resource requirements and responsibilities for
carrying out this work.
Information Clearinghouse

Information about the characteristics and the production and use of
chemicals is essential for hazard and risk assessment and for other activities
related to the control of toxic substances. Two recommendations developed by
the Toxic Substances Committee dealt with determining what information is
available and where mightit be obtained.
In direct support of priority lists described above, the Commission's

Regional Office developed, on behalf of the Toxic Substances Committee, an

internal working document which identifies sources of information and the type
of information which each source contains.
Inventory of Chemical Substances in the Great Lakes Ecosystem
The Commission's Great Lakes Regional Office, on behalf of the Water
Quality Board, the Science Advisory Board, and their committees, has prepared

a report "Chemicals Identified in the Great Lakes Ecosystem" ("Appendix E").

The report, which summarizes data from over 350 published and unpublished
reports, presents information on more than 800 substances or classes of
substances. The report focuses on surveillance, monitoring, and research
findings from the late 1970's and the early 1980's. The report is an update
of two earlier published reports which, collectively, identified 381
substances or classes of substances:
1.

"Status Report on the Persistent Toxic Pollutants in the Lake Ontario
Basin". Appendix E to the 1976 Annual Report of the Great Lakes
Water Quality Board, December 13, 1976.

2.

"Status Report on Organic and Heavy Metal Contaminants in the Lakes
Erie, Michigan, Huron and Superior Basins . Appendix E to the 1977
Annual Report of the Great Lakes Water Quality Board, July 1978.

The 1983 report does not establish the significance of the presence of the
substances. The information is presented for scientists and other
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professionais to use in evaTuating the hazard or risk, if any, posed by the
presence of these substances in the Great Lakes ecosystem.
Specific information is required in order to assess the hazard and the
risk posed by these substances, formuiate controi programs and measures, and
to effectiveiy protect human heaTth and the Great Lakes resource. The
information given in the 1983 report is therefore presented by Take basin and
by specific geographic areas, primariTy sub-basins and tributaries, within
each basin. For each substance in each Tocation, the foiiowing are incTuded:
T.

The media in which the substance is found, incTuding water, fish

2.

The mean concentration, as weTT as the range and the median, when
avaiTabTe; the number of sampTes anaTyzed; and the date of coTTection.

3.

For fish, the species, Tength, weight, age, and percentage of fat or
Tipid content.

4.

Bibiiographic references to access for additionaT detaiTs. The IJC
Great Lakes RegionaT Office wi11 maintain this data base and provide
periodic updates.

4.5

HUMAN HEALTH ASPECTS

(whoTe and fiTTet), biota, wdeTife, and sediment.

In prior years, the Human Health Effects Committee evaTuated, from a human

heaTth perspective, the information base for those chemicaTs present in the
Great Lakes ecosystem. The Committee had identified severaT chemicals for
which additionaT surveiTTance and monitoring are required.

The Commitee has further evaTuated this Tatter group of chemicaTs and has
estabTished "TeveTs of concern", based on a totaT daiTy intake of these
substances. The Committee has tabuTated, where avaiTabTe, the acceptabTe
daiTy intake for these chemicaTs, as weTT as for chemicaTs subsequentTy
identified in the Great Lakes ecosystem. ATso Tisted in the Committee's 1983
report are chemicaTs stiTT under evaTuation.
RoTe of ToxicoTogy

As part of the process of setting objectives to be met in the controT of
Human HeaTth
TeveTs of chemicaT contaminants in the Great Lakes ecosystem, the
ion of the
eva1uat
the
in
ogy
toxicoi
Effects Committee has reviewed the roTe of
ants.
hazard to human heaTth posed by these contamin

The Committee has considered the nature of the toxicoTogicaT information,
environmentai
as weTT as probTems which arise with regard to the occurrence of
the reTease
red
contaminants at minute TeveTs. The Committee has aiso conside
mentaT
to the pubTic of information about the heaTth hazard of environ
to
contaminants. A key factor is to provide a proper perspective with which
review the resuTts of these toxicoTogicaT studies.

Drinking Water Quality
To determine the cause-and effect relationship of the quality of drinking
water on human health, the Human Health Effects Committee has provided advice
regarding the design and application of epidemiological studies.
Because of the burgeoning problem of chemical contaminants in both surface
and groundwater supplies of drinking water, the Committee has considered the
essential public health protection measures afforded by conventional water
treatment processes. The Committee, in its 1983 report, also emphasizes the
need to:
l.

Base drinking water objectives, guidelines, and standards on
sound toxicological studies and to adhere to these limitations.

2.

Enforce the operation of water and wastewater treatment plants
in accordance with both the stated and approved design criteria
for each plant and in accordance with best operating practices.

Future Activities

The Human Health Effects Committee is considering the following topics, in
relation to establishing the significance of substances in the Great Lakes
ecosystem:

l.

Estimates of population exposure to Great Lakes water
contaminants.

2.

Toxicity profiles for contaminants recently identified in the
Great Lakes ecosystem.

3.

A review of the state of the art of structure activity
relationships.

4.

A review of the toxicity of complex mixtures.

4. 6 RECOMENDATIONS
The Board's Surveillance Work Group has reported that concentrations of
some toxic substances of known concern appear to be increasing. The Work
Group will continue to report changes in concentrations for future years, but
can make no statement regarding the environmental and human health
significance of these trends.

The Board is nonetheless concerned about these and other developments
described earlier in this chapter. The Board therefore urges that:
1.

Planned surveillance and monitoring be conducted for such organic
compounds as dioxins, polynuclear aromatic hydrocarbons, furans,

toxaphene, and other substances

health.

known to be deleterious to ecosystem

This must be done despite high analytical costs.

.

Emphasis be placed on deveioping and assessing the utiiity of
standard bioassay tests or bioiogicai monitoring protocois to be
appiied to municipai and industriai wastewaters in order to assess
the reiative environmenta] hazards of these discharges.
Bioassessment techniques for contaminated sediments be refined and
standardized to obtain usefu1 information for evaiuating dredged
materiai disposal options. Such techniques are being appiied on a
test basis to sediment from the Toronto and Toiedo harbours.
Biomonitoring be maintained to corroborate resuits from other
surveiiiance and monitoring activities.
To make optimum use of surveiiiance data, additionai research be

focused on estabiishing and improving the understanding of the
compiex interreiationships between the physicai, chemicai, and
bioiogicai components of the naturai ecosystem.

Surface and groundwater be monitored for pesticide residues and their
metaboiites in those areas of the Great Lakes Basin where pesticide
use is most intense.
The existing data base for contaminants in sediment be routineiy

updated for the 1akes, their sub-basins, and those areas of intensive

and continued dredging.

TABLE 5.1
EVALUATION OF REMEDIAL MEASURES IN CLASS "A" AREAS OF CONCERN
Key for Water Quality Board evaluation:
l. Remedial measures currently in operation will resolve the identified environmental problems and restore beneficial uses over the near term (5 to 10

2.

years).

Remedial measures currently in operation will not resolve the identified problems and restore uses over the near term; however,
Additional programs and measures have been imposed, and these will be adequate and timely.
A.
Additional programs and measures have been imposed, and environmental problems will eventually be resolved and uses restored.
B.

C.
D.

However, there is a

long lag time between completion and operation of the remedial measures and the response of the environmental system.
Even though all reasonable remedial measures have been or are being taken, it is doubtful whether the environmental problems will be completely

resolved and uses restored.

There are apparently no firm programs additionally planned that will resolve problems and restore uses.

Insufficient information has been received or is available to judge whether control measures are adequate, or to decide when such measures may be
required.

AREA OF CONCERN
Fox River and Scuthern
Green Bay, Wisconsin

SOURCES AND BOARD EVALUATION
ENVIRONMENTAL PROBLEMS AND CONSEQUENCES
ADEQUACY OF
REMEDIAL MEASURES
ZB -Municipal and industrial Mater enriched with phosphorus and
discharges, in-place

pollutants
2D

Toxic pollutants

ammonia. Depressed dissolved oxygen
levels. Sediment contaminated with
nutrients, oxygen-consuming materials,
heavy metals, and PCBs. Fishery
impaired by PCBs and industrial
organic chemicals.

1983 UPDATE - ENVIRONMENTAL
CONDITIONS AND REMEDIAL PROGRAMS
Fishery improving but still
levels also improving.

impaired.

Dissolved oxygen

Municipal and industrial controls in place to reduce

phosphorus, oxygen-consuming organic materials, and solids.

Discharges generally met permit requirements. Haste load
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allocations being established for BOD, ammonia, solids.
Resolution expected of BOD-related dissolved oxygen and ammonia
problems.
Toxics production use inventory prepared; industrial
effluent analysis required as part of NPDES permit reissuance
to define presence of toxic substances. Recent study

identified l00+ chemicals and some of their sources.

Surface

areas of PCBs "hot spots" mapped. Additional monitoring and
studies needed to develop remedial progams.

2.

Milwaukee Estuary,
Wisconsin

28 -Municipal discharges,
combined sewer overflows,

in-place pollutants,
leaching from landfill

Sediment polluted with nutrients,

dieldrin present in some discharges.

Present municipal facilities provide phosphorus removal and
meet secondary requirements. Milwaukee Master Facilities Plan
approved to upgrade sewage conveyance, storage, and treatment
facilities. Major sewage studies underway to determine need
for control of combined sewer overflows and dredging of
in-place pollutants. Industrial pretreatment program nearing
completion. Pretreatment standards established for Cd: Zn, Ni,

coliform levels.

study examining HCN and Cr pretreatment standards underway.

oxygen-consuming materials, and heavy
metals. Fishery impaired by PCBs, DDT,

industrial and agricultural chemicals.
Water violations for metals and
ammonia; PCBs, DDT, chlordane, and

Beach closures resulting from elevated

3.

Waukegan, Illinois

ZD -In place pollutants

Sediment, water, and fish contaminated

with PCBs. Fish consumption advisory
in place. Dredging and navigation
restricted.

Cu and Pb standards still undergoing public review.

One year

Industrial release of PCBs essentially eliminated.
Proposed Superfund project to remove, treat, and contain PCB
contaminated sediments under review. Design was completed in

Fall 1983, construction to begin Spring l984, and completion
expected in 1987.

million.

Estimated cost of the project is $l7.4

U.S. EPA will attempt to recover costs from Outboard

Marine Corp.

El»-

'4.

Grand Calumet River

and Indiana Harbor
Ship Canal, Ind1ana

qli: a;b

2C -Municipal and industrial Harbor sediment severely polluted with
dischar3e5,_combined sewer
nutrients, oxygen consuming materials,
OVerf ° 5 1ndustrial waste heavy metals; also present - organic
disposal sites, in-place
chemicals associated with heavy

pollutants with respect to
impact on river and harbor

3 Impact on adjacent
nearshore area of Lake
Michigan

industry. Dredging and navigation

restricted. Virtually no fish present;
those found are contaminated with PCBs,

agricultural and industrial organic
chemicals. Few macroinvertebrates,
since sediment habitat consists of

oily silt and sludge. Hater violations
for numerous substances. Beach

closures resulting from elevated coli-

form levels. Adjacent nearshore area
of Lake Michigan adversely impacted.

5.

St. Marys River,
Michigan and Ontario
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Municipal and industrial
discharges, combined sewer
overflows, in-place
pollutants
l
Sources in Michigan
2 - Sources in Ontario

Sediment polluted with iron, zinc,
phenol, PCBs, and cyanide; benthic
fauna impaired. Confined disposal

required for dredged material. Phenol

violations in water extend across
international boundary; ammonia and
cyanide violations. Recreational uses
restricted, resulting from bacterial
contamination.

Environmental conditions remain unchanged.
East Chicago STP not in compliance with NPDES permit,

enforcement action in progress.

Facility contributes to

elevated coliform levels; no influent pretreatment to reduce
phenols; ammonia pretreatment requirement not met; no
facilities to reduce ammonia. Upgrading and expansion of Gary
municipal facilities completed.
Combined sewer overflow study completed for cities of Gary,
Hammond and East Chicago and is undergoing state review. No

plans to eliminate wet-weather combined sewer overflows.

Industrial landfills identified; action undertaken under
Section 3ll of Clean Water Act to contain wastes.
Industrial discharges in compliance with NPDES requirements
for conventional pollutants; permits being reviewed to
determine need for limits on toxics.
Indiana water quality standards established to achieve
selected uses only. In order to ensure that state water
quality standards will be met, study underway to establish
municipal and industrial waste load allocations for
conventional and other parameters to be permitted by NPDES.
No studies proposed to assess impact on Lake Michigan.

Fish consumption advisories issued in l982 for mercury

contamination of certain larger species, caused by former
upstream sources in L. Superior basin.

Transboundary phenol pollution problem due to industrial
waste discharges in Ontario, identified by IJC since l948,
continues. Because of economic conditions, Algoma Steel has

received 18 month extension (to 1990) in program to reduce
suspended solids, cyanide, phenols, sulfates, and ammonia.

Possible restoration of original program under quarterly
review. Phenol controls expected to resolve transboundary
problem by 1987.
Study underway to improve Sault Ste. Marie STP, for

phosphorus removal and disinfection in order to protect
shoreline recreational uses.

Natural physical and biochemical processes expected to

reduce sediment contamination and help restore healthy benthic
fauna.

A sediment and benthos identification survey scheduled

for l983.
5.

Saginaw River System
and Saginaw Bay,
Michigan

l

Municipal discharges

ZD -Nonpoint land runoff
3 - In-place pollutants,
industrial sources of
toxic substances

Eutrophication aggravated by cultural
enrichment from past municipal and

Municipal and industrial control programs generally in
place for phosphorus and for conventional pollutants;
phosphorus load reduction has led to reduced chlorophyll

from nonpoint land runoff impact

taste and odor problems no longer reported.

present nonpoint phosphorus loads.
Nutrients, sediments, and turbidity

trophic state, fish habitat, dissolved
oxygen levels, and result in siltation

of drainage canals and navigation
channel. Sediment contaminated with
PCBs and P885. Fishery impacted by
PCBs, P835, and dioxin; consumption
advisories or bans in effect.

levels, reduced algal densities, and fewer undesirable algae;

Toxics: effluent limitations, remedial dredging, and site
cleanup on a case-by-case basis; adequacy of control measures
need to be established. In 1983, EPA and Michigan proposed a
major study of sohrces, and extent of contamination by dioxin,
furans, and related substances in the vicinity of Dow Chemical

in the Midland area.

Dow's new permit requires detailed

wastewater characterization and dioxin bio-uptake study.

Dredging to remove sediment highly contaminated with PCBs
from Shiawassee River completed. Hazardous waste disposal site
at Velsicol has been incapsulated.
Major nonpoint source demonstration program and a Michigan

DNR study for in place pollutants in Pine River currently
underway.

7.

St. Clair River,
Ontario and Michigan

Municipal and industrial

discharges, combined sewer
overflows, in-place

pollutants

Sources in Michigan
1
28 -Sources in Ontario

8.

Detroit River,

Michigan and Ontario
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9.

Rouge River, Michigan

Sediment contaminated by PCBs, mercury,
other heavy metals; confined disposal

required for dredged material and

recovery of benthic fauna impeded.
Fishery impacted by mercury and PCBs;
consumption advisories in effect.
Local recreational use limited by
bacterial contamination. Phenol
violations in water.

2A -Sources in Ontario

Sediment contaminated with PCBs and

combined sewer overflows
in Ecorse River Basin
2C -In-place pollutants
ZD Combined sewer overflows and direct land
runoff in Michigan

disrupted downstream of Rouge River.
Fishery impacted by mercury and PCBs.
Consumption advisories in effect.
Recreational activities are restricted
by elevated bacterial levels. Hater
violations for phenol,iron,
conductivity.

In-place pollutants,
ZD
combined sewer overflows

Sediment severely degraded. Few fish

1 - Municipal and industrial mercury on the U.S. side; confined
disposal required. Benthic community
sources in Michigan,

in river. Mater violations for coliform, phenol, iron, conductivity

Mercury levels in fish continue to decline, but consumption
advisories remain in effect because of mercury and PCBs.
Dioxins and organic lead have now been identified in fish.
Phenol levels in 1982 complied with Agreement objectives along
the Ontario shoreline.
Fish collection program established
downstream from Ethyl Canada as part of routine sport fish
contaminant monitoring program.
Remedial measures are being implemented and regulatory
actions being taken at area industrial discharges. However,
industrial waste control programs at the Sun Oil Refinery in
Ontario delayed. Study of industrial effluents by OMOE and
Environment Canada is expected to be completed in December 1983.
Bacterial contamination problem will be addressed by sewer
separation programs. Studies to establish presence and
distribution of organic substances in ecosystem and identify
sources may lead to additional controls, if warranted.
Natural river processes contributing to restoration of
ecosystem.
Municipal and industrial discharges generally meet effluent
and load requirements for phosphorus and for conventional
pollutants; water quality improvements noted in western basin
of Lake Erie. 1982 studies: sediments contaminated with heavy
metals, phthalates, and PAHs. Water quality objectives
exceeded for phenols, iron, copper, mercury and zinc.
Measures planned or completed to abate combined sewer
overflows on Canadian side and in Ecorse River Basin; overflows
also reduced at Detroit, but no plan to further reduce these or
direct land runoff into river.
Detroit Nastewater Treatment facilities are being upgraded
with installation of level control weirs to replace existing
control gates. Construction expected to commence October 1983
will be completed July 1984.
In order to carry out the
construction, some of the flow will by pass secondary treatment
for an estimated 150 days in 1983.
Improved treatment will be
beneficial for the Great Lakes and minimal short term effects
expected.
Feasibility and environmental impact of disposing of
Detroit municipal sludge by mixing with existing chemical
sludges on Fighting Island under study.
Hazardous waste disposal sites cleaned up as identified.
No studies planned to assess impact of in-place pollutants.
Industrial dischargers in substantial compliance with NPDES
permit requirements.
Study of problems associated with combined sewer overflows
completed. After consideration of costs and benefits, the
Federal District Court concluded that corrective actions for
combined sewer overflows in the Rouge River are not presently
warranted.

10. Raisin River, Michigan

3 - In-p1ace po11utants

Sediment severe1y degraded with
heavy meta1s and oxygen-consuming
materia1s. Fishery impacted by PCBs

and industria1 and agricu1tura1
organic chemica1s. Water vio1ations

for disso1ved oxygen, feca1 co1iform,
heavy meta1s, and conductivity.

11. Maumee River, Ohio

1 - Municipa1 discharges

Excess nutrients and sediments from
1and runoff. Sediment contaminated
with conventiona1 and oxygen consuming
materia1s and heavy meta1s. Fishery
impacted by PCBs and industria1 and
agricu1tura1 organic chemica1s. Hater
vio1ations for disso1ved oxygen, feca1
co1iform, heavy meta1s, and
conductivity.

Municipa1 and industria1 dischargers genera11y meet NPDES
permit requirements for phosphorus remova1, secondary
treatment, conventiona1 po11utants, and/or identified toxic
substances. Faci1ity improvements are being undertaken wherever
prob1ems arise. Perrysburg STP and the city of Oregon reported
non-comp1iance for eff1uent phosphorus concentrations. Studies
of combined sewer overf1ow prob1ems at To1edo, Perrysburg, and
Oregon are continuing, but funds for remedia1 programs not
1ike1y to be avai1ab1e.
Sun 0i1 Company vio1ated permit restrictions for ammonia,
Libby-Owens-Ford Company for pH, and Standard 0i1 of Ohio
reported non-comp1iance with permit 1imitations due to
stormwater management prob1ems.
Acute, static bioassay tests
performed to estab1ish toxicity of discharges; other toxic
contro1 programs under deve1opment.
Numerous no-ti11 and associated soi1 conservation
demonstration programs in p1ace. Projects to contro1 soi1
erosion demonstrate that reductions in soi1 and phosphorus 1055
can be achieved for a variety of soi1 conditions by various
ti11age practices.
Natura1 processes shou1d contribute to system restoration.
Sediment in outer To1edo Harbor appears to be 1ess contaminated
and may be acceptab1e for open 1ake disposa1; decision is
dependent upon the resu1ts of bioassessment studies to be
conducted in 1ate 1983.

28 -Muncipa1 discharges,

Sediment contaminated with conven
tiona1 and oxygen consuming materia1s,
nutrients, and meta1s. Fishery
impacted by PCBs and industria1
organic chemica1s. Water vio1ations
for nutrients, disso1ved oxygen,
co1iform, cyanide, heavy meta1s,
and conductivity.

1980 study identified high incidences of 1iver and 1ip
cancers in fish from the 1ower river, corresponding to a high
body burden of PAHs, phenanthrene, and benzo(a)pyrene.
State
Hea1th Department issued consumption advisory in 1983. Wading,
swimming, and water skiing a1so not advised.
Additiona1
studies underway to estab1ish extent and magnitude of prob1em,
human hea1th risks from PAHs, and remedia1 programs required.
E1yria STP contributes to prob1ems; industria1 pretreatment
program p1anned; comp1etion of additiona1 faci1ities de1ayed
from 1985 to 1988 for 1ack of funds.
Amherst STP consent
decree to achieve advanced secondary 1imits.
U.S. Stee1 - remedia1 program to meet best avai1ab1e
treatment requirenent. Waste 1oad a11ocations p1anned.

ZB -Nonpoint 1and runoff,
industria1 discharges,
and in-p1ace po11utants
2D -Combined sewer overf1ows

-4912. B1ack River, Ohio

A11 major dischargers in substantia1 comp1iance with NPDES
permit requirements. Potentia1 industria1 sources of toxic
substances being sought.
Haste 1oad a11ocation and environmenta1 impact study in
progress, with emphasis on sources, transport, fate, and
effects of toxic contaminants, and on deve1opment of procedures
to assess a1ternative remedia1 measures.

in-p1ace po11utants, waste

disposa1 sites

Ammonia eff1uent vio1ations experienced by U.S. Stee1;

maintenance program initiated.
Two hazardous waste disposa1 sites c1eaned up. Study
underway to assess c1eanup effort at Ford Road 1andfi11.
Natura1 processes shou1d contribute to system restoration.

2C -Municipal and industrial Fishery impacted by depressed

3. Cayahoga River,

discharges, combined sewer

(Cleveland), Ohio

overflows, urban land
runoff, waste disposal
sites, in-place pollutants

l4. Ashtabula River, Ohio

28 -Hunicipal and industrial
discharges, in-place
pollutants, waste disposal
sites

dissolved oxygen levels, elevated
dissolved solids and ammonia, and

polluted sediment. Sediment

contaminated with conventional and
oxygen-consuming materials, nutrients,
heavy metals, and PCBs; confined
disposal required for dredged
material. Water violations for
dissolved oxygen, phenol, fecal
coliform and several heavy metals.

Sediment contaminated with
conventional and oxygen-consuming

materials, heavy metals, and

industrial chlorinated organic
substances; confined disposal of
dredged material required, and
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navigation restricted. Fishery
impacted by PCBs and industrial
organic chemicals. Water violations
for fecal coliform, heavy metals, and
conductivity.

River still severely impacted by municipal and industrial
point source discharges, nonpoint sources, c0mbined sewer
Some improvement
overflows
and
hazardous waste disposal sites.
in dissolved oxygen levels.
Akron STP-system upgrading will improve treatment and
reduce conbined sewer overflows. Phosphorus removal at
Cleveland Southerly plant on line December 1982; additional
construction rescheduled for 1989. Completion of construction
Cleveland
at Cleveland Westerly STP delayed from 1983 to 1984.
Easterly STP now meeting phosphorus removal requirements;
other construction completed in Summer of 1983. Two
interceptor systems, when completed, will substantially reduce
Completion of the Southwestern
combined sewer overflows.
Interceptor delayed from 1990 to 1993. All municipal
construction delays due to the lack of funds.
Industrial facilities in compliance with requirements for
conventional and toxic pollutants; reviews being conducted to
identify need for additional toxics control. Several hazardous
waste disposal sites identified, closed, and/or cleaned up.

1980 studies confirmed PCB and HCB contamination of fish
caught in lower riverand harbor; consumption advisories issued
by State Health Department in 1983.
Ashtabula STP-plant improvements will eliminate fecal
coliform violations; additional tests to be conducted to
establish toxicity of effluent. Industries on Field's Brook
have installed treatment facilities to abate conventional and
toxic pollutants; studies and evaluations being conducted to
establish need for additional toxics controls.
Several waste disposal sites cleaned up or under review.

Negotiations continue to clean up several hazardous waste

disposal sites and to remove contaminated sediments from

Field's Brook.

Sediments in Ashtabula Harbor were found suitable for open
water disposal and reclassified in 1980. Dredging to remove
contaminated sediment under way for Ashtabula River.

15. Buffalo River, New

York 28 ~Municipal and industrial Sediment severely contaminated with
conventional pollutants, heavy metals,
discharges
industrial organic chemicals, PCBs,
2D -Conbined sewer

overflows and in place
pollutants

and pesticides; benthic macroinvertebrate population severely impaired,

and confined disposal of dredged

material required. Water violations
for dissolved oxygen, fecal coliform,
heavy metals, and conductivity.

Buffalo Sewer Authority secondary wastewater treatment
facility in compliance with SPDES effluent requirements in July
1983. Construction design approved for rehabilitation of
existing combined sewers. Industrial pretreatment program has
been approved by EPA. Lackawanna STP - Construction including
phosphorus removal and secondary treatment expected to be
completed in 1983; no pretreatment program deemed necessary.
Industrial and pretreatment discharge limits being
Issuance of
developed based on best professional judgement.
permits for some industrial dischargers delayed due to lack of
federal effluent guidelines. Five major area industrial
facilities now out of business.

16. Niagara River, New
York and Ontario

Municipal and industrial
discharges, in-place
pollutants, waste disposal
sites
1 - Sources in Ontario
28 -Sources in New York

Sediment severely contaminated with
conventional pollutants, heavy
metals, PCBs, industrial and
agricultural organic chemicals;
benthic fauna severely disrupted, and
confined disposal of dredged material

required. Fishery impacted by PCBs,

mercury, industrial and agricultural

organic chemicals.

Water violations

for fecal coliform, heavy metals,
and several organic substances.

17. Hamilton Harbour,
Ontario

28 -Industrial discharges,
2C -In-place pollutants

Sediment contaminated with nutrients,
PCBs, and heavy metals; confined
disposal of dredged material required.
Depressed dissolved oxygen levels from
municipal and industrial discharges,

polluted sediments, and algal decay
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limit harbor as a fish habitat. Water
violations for nutrients, cyanide,
phenol, iron, zinc, and conductivity.

Diminished aesthetic quality and poor

water quality deter broader
recreational use of harbor.

18. St. Lawrence River,
(Cornwall, Ontario Nassena, New York)

28 -Municipal and industrial Sediment contaminated with nutrients,
discharges, combined sewer
heavy metals, oil and grease, and PCBs.
overflows, in-place
Fishery impacted by mercury and PCBs;

pollutants

consumption and sale restrictions or

advisories exist. Water violations
for PCBs, heavy metals, and several
organic substances. Some restrictions
on recreational use exist downstream
of Cornwall because of bacterial
contamination.

IIIIIIIIIIIIIIIIIIIIIIIIIIIlIIlIIIIIIlIIIllIllllllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIt:;___________________

Fish consumption advisory issued for larger specimens of
American eel and coho salmon because of PCBs and mirex levels.
Dioxins and other toxic organic compounds identified in
sediment, fish, and water from river and its tributaries near
industrial disposal sites.
Report expected in early 1984 on Niagara River Toxics
Investigatory Program addressing major municipal and industrial
discharges, active and abandoned hazardous waste disposal
sites; toxic limits and discharge permits to be established for
identified sources.
Litigation in progress for several prime polluters.
Industrial pretreatment programs for Niagara Falls, NY STP
approved July 1983. Reconstruction of STP expected to be
completed March 1, 1985.
SPDES permits issued for 16 municipal and industrial
facilities, 7 undergoing public review and 4 are being
reassessed.
Industrial and pretreatment discharge limits being
developed based on best professional judgement.
USGS has completed hydrogeology surveys of 76 disposal
sites and reviewed information on 83 additional sites.
A final
report will be released in early 1984.

Rainbow smelt and northern pike (45-75 cm) now suitable for
unrestricted consumption. High incidence of tumors and some
malformation of gills reported in coarser species of fish;
cause under investigation.
Sediments in Hindermere basin highly contaminated with
heavy metals and PCBs, but may not be impacting water quality.
Stelco and Dofasco - remedial works under construction to
eliminate load limit violations. Stelco still not meeting
phenol requirements, but Dofasco now in compliance for phenol.
Phenol loads reduced because of decreased production levels and
improved waste treatment at the steel mills.
Hamilton STP marginally exceeded phosphorus objective.
Further reduction in BOD and ammonia loads may be required
to alleviate dissolved oxygen problems.
A water management
study is underway to determine further possible remedial
measures.

Several discharge violations noted for municipal and
industrial dischargers; remedial works under construction to
control conventional pollutants, but not phosphorus on New York
side.
Loadings of conventional pollutants from Ontario
industrial sources reduced in 1982. Controls on municipal
sources of bacterial contamination are under development and
expansion of wastewater treatment plant and control of combined
sewer overflows at Cornwall, Ontario to be completed by 1985.
PCBs elevated in water downstream from General Motors
Foundry and Reynolds Metals. Other sources of PCBs and heavy
metals, and need for further remedial action still under
investigation. Some controls in place for PCBs. Controls for
other toxics under consideration, including pretreatment
requirements. Domtar effluent responsible for occassionally
high downstream bacterial levels to be brought under control;
Dupont of Canada
control of high phenol levels under study.
exceeding accepted lead levels.

Conventional Pollutants

Improvements

As the Board noted in 1982, remedial programs are generally in place or

under construction for the control of conventional

pollutants, metals and

conventional toxic substances from municipal and industrial wastewater
dischargers. Such controls in the Fox River-Southern Green Bay and the
Cuyahoga River-Cleveland Harbor areas have led to reported improved dissolved
oxygen levels. Reduced loadings of conventional pollutants to the St.
Lawrence River from the Ontario industries have also been reported. The

wastewater treatment facilities of Cornwall are being expanded, and the

combined sewer overflow problem should be controlled by 1985. Other
noteworthy improvanents include the completion of a combined sewer overflow
study for the cities of Gary, Hammond and East Chicago in the Grand Calumet
River and Indiana Harbor Ship Canal area; establishment of maximum daily BOD
loadings for the Fox River above the DePere Dam; and completion of
construction of the Gary municipal wastewater treatment facilities

(Grand Calumet River).

In the Buffalo River area in New York, the Buffalo Sewer Authority
secondary wastewater treatment facility complied with its SPDES permit
effluent requirements in July, 1983. The digester and clarifiers will be
further upgraded during the next year and a half. A dewatering study is being
undertaken for possible upgrading of the filter presses.
The Board notes some progress in implementing industrial pretreatment
programs in the Great Lakes Basin. A pretreatment standard for cadmium has
been enacted by the Milwaukee Sewerage District in the Milwaukee Estuary
area.

Pretreatment standards have also been developed for zinc, nickel,

copper and lead and are presently under oing ublic review. Following public
review between October and November 198 , suc standards will be implemented
through sewerage ordinances. In July 1983 the Niagara Falls, New York STP in
the Niagara River area received approval for its industrial pretreatment
program which includes controls on heavy metals and industrial organic
chemicals.
As a result of industrial remedial programs, total phenol levels in the
St. Clair River along the Ontario shoreline have, for the first time, come
into compliance with the Agreement objective of l pg/L. On the Canadian
side, these improvements can be partially attributed to the introduction of
bio-oxidation units at Polysar, housekeeping activities at Dow Chemical in
Sarnia, and the extension of outfalls in the river to reduce mixing zones.
Reported reduced phenol loads into Hamilton Harbour can be attributed to
improved waste treatment at steel mills along with decreased production
levels. Dofasco is also now in compliance for phenol levels.
Conventional Pollutants

Delays

While there has been some progress at cleaning up localized problems in
the Great Lakes, the Board is concerned that many advances have been offset by
further delays in implementing other programs. Past problems continue to
persist in most areas of concern. Funding availability has led to municipal
construction delays. In the Black River area, for example, the construction
of additional facilities for the Elyria STP has been delayed from 1985 to 1988
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because of lack of construction grant funds. In the Cuyahoga River area, a
lack of funding is also cited as the reason for construction delays at the
Cleveland Southerly, Westerly and Easterly sewage treatment plants, and the
Southwestern Interceptor Sewer. Ohio EPA does not believe funds will be
available to implement remedial programs which may be identified by a study
on
combined sewer overflow problems at Toledo, Perrysburg, and Oregon, Ohio.
Some municipal facilities discharging to areas with eutrophication problems
continue to exceed the Agreement objective for phosphorus. They include
facilities at Perrysburg and Oregon in the Maumee River area and the Hamilto
n
STP in the Hamilton Harbour area.

Numerous delays have also been reported in implementing industrial waste
control programs. Control of phenols at Sun Oil at Sarnia in the St. Clair
River area delayed nine months until September 1984. Adverse economic
conditions resulted in Algoma Steel (St. Marys River area) receiving an 18
month extension in its schedule for implementing a control program for
suspended solids, cyanide, phenols, sulfates, and ammonia. The company is
required to reassess market conditions quarterly to determine whether the
timing of the original program can be restored. The Board also notes that the
following industrial plants have either exceeded their loading requirements or
violated permit restrictions: Sun Oil Company for ammonia, Libby-Owens-Ford
Company for pH and Standard Oil for several parameters due to poor stormwater
management, all of which are in the Maumee River area; U.S. Steel for ammonia
in the Black River area; and in the St. Lawrence River area, Courtaulds for
BOD and suspended solids, Domtar of Canada for bacteria and phenol, Dupont of
Canada for lead, and General Motors foundry and Reynolds metals of the U.S.
for PCBs.
Toxic Substances

The Board notes with concern the increasing number of fish consumption
advisories being issued due to contamination with persistent toxic
substances. Fish consumption advisories were previously issued for Naukegan
Harbor, the Saginaw River System and Bay, and the St. Clair and Detroit
Rivers. Added to the list are the St. Marys River for mercury contamination.
from former upstream sources, a five mile stretch of the Black River in Lorain
County, all species of fish in the Ashtabula River because of PCBs and other
organic chemicals, and restrictions on eating coho salmon and American eel in
the Niagara River. Given these additions, 8 of the 18 Class "A" areas of
c0ncern are currently experiencing either bans or advisories on the
consunption of fish.
The Board notes some limited progress in implementing programs to resolve
toxic substances problems. The Fox River and Green Bay fishery, for example,
continues to improve in amount and diversity; however, concentrations of a
number of toxic chemicals continue to be detected in fish. In the Hamilton

Harbour area, rainbow smelt and northern pike (45-75 cm) are now suitable for

unrestricted consumption although the incidence of tumors in some coarse .
Species of fish is under investigation. Furthermore, mercury levels in fish
have been steadily declining in both the St. Clair and DetrOit Rivers because
of renedial measures taken in the early 19705 to control point source
discharges. Natural processes should further decrease these levels.
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Improvements in the biota of the Shiawassee River in the Saginaw River
System can be expected following dredging of PCB contaminated sediments. The
cleanup of several hazardous waste sites in the Ashtabula River drainage basin
and the Grand Calumet River and Indiana Harbor Ship Canal area should prove
beneficial in lowering the levels of toxic organic substances.
Studies Completed or Underway

The Board notes that recently completed surveillance projects and/or
studies have generally confirmed or better defined the extent of previous

problems.

In the Fox River and Southern Green Bay area, the Wisconsin

Department of Natural Resources identified more than one hundred chemicals and
categorized the hazard potential of the pollutants to man and aquatic biota.
The presence of many of these hazardous pollutants could be attributed to
point sources. The areas of so-called PCB "hot spots have also been mapped
for the Fox River. Furthermore, preliminary findings of a priority pollutants
study of the Detroit River sediments indicate contamination by heavy metals,
phthalates, and polynuclear aromatic hydrocarbons (PAHs) in the 31
depositional areas sampled. This study is now in draft form and undergoing
review. Sediments in other Class "A" areas of concern have been reported to
contain toxic organics. Working under a U.S. EPA grant, the University of
Indiana identified a number of organic compounds in Niagara River sediment
samples collected near industrial landfills. The United States Geological
Survey has prepared a preliminary report describing the hydrogeology of select
areas of the Niagara Frontier in which 76 waste disposal sites were assessed
and information on an additional 83 sites was reviewed. The Ontario Ministry
of the Environment reported that the sediments of Nindermere Basin in Hamilton
Harbour are highly contaminated with heavy metals and PCBs which may not be
affecting the water column.

Many other studies are either ongoing or being implemented to further
evaluate the extent of contamination from toxic substances, their sources and
loadings and their environmental impact. Sediment, water and fish samples are
routinely collected at three locations in the Fox River/Green Bay area for
depicting trends. Further investigations will be focused on analyzing core
samples from PCB hot spots", eventually leading to possible dredging of the
contaminated sediments. The U.S. EPA and the State of Michigan are
undertaking an intensive investigation in the Midland, Michigan area as part
of a nationwide program to determine the level, extent, and sources of dioxin
and other chemical contamination. The acute and chronic toxicity of Raisin
River water to Da hnia is being examined by the Michigan Department of Natural
Resources and the U.S. EPA Environmental Research Laboratory at Duluth. Other
investigations to identify the extent and sources of toxic substances
contamination are being undertaken in the St. Clair River, Detroit River,
Black River, Niagara River, and Hamilton Harbour.
The Board finds that different approaches are being assessed for
alleviating problems associated with water quality degradation, including
remedial measures for addressing contaminated sediments. Through
bioassessment studies, the sediment quality of Toledo Harbor (Maumee River

Basin) is being evaanted for possible open lake disposal.

A study of

in-place pollutants is underway in the Pine River (Saginaw River System).
Moreover, actions are being undertaken under Section 311 of the Clean Water
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Act to contain pollutants from identified industrial waste landfills in the
Grand Calumet River/Indiana Harbor area. Other management initiatives are
occurring in the Waukegan Harbor, Raisin River, Black River and Ashtabula
River areas of concern.
In Place Pollutants

In-place pollutants contribute to the degraded state in l7 of the 18 Class
"A" areas of concern. The primary concern with in-place pollutants is the
long-term effects on aquatic biota and possibly on human health. In the Great
Lakes, the role of sediments as a significant source of fish contaminants and
their effects on human health has not yet been adequately investigated and/or
demonstrated. To protect the biota of the Great Lakes, a number of criteria
should be used to evaluate the in-place pollutant problems once the
contaminant source has been controlled and the nature and extent of in-place
pollutants have been determined.
First, the effects of the contaminated sediments on the aquatic biota in
the vicinity of the sediments and the overlying waters should be assessed.
The community structure of the flora and fauna living in, on or adjacent to
the contaminated sediments should furnish data as to the toxic conditions of
the sediments. On-site fish toxicity or bioaccumulation studies should be
undertaken to determine if toxic materials of concern are leaving the
contaminated sediments. The potential for fish flesh tainting due to sediment
bound substances might also be evaluated.
Once the biological impacts of in-place pollutants are determined, a
management plan can be formulated either to retain the sediment in place or
ranove it. In situations where contaminant loads remain uncontrolled,
dredging and removal of contaminated sediments may be required to prevent
lakeward movement of contaminants.
In some situations, contaminanted sediments will be buried by
uncontaminated sediments by natural processes, thus isolating them from the
aquatic biota. In other situations, actions may be needed to prevent the
transport and release of sediment contaminants. These actions might include
burial with clean dredged materials, redirecting currents, or surrounding the
area of contaminated sediments with materials and structures that prevent
erosion and sediment transport. In the long-term, these substances will be
bound to fine particulate matter and transported to depositional areas. These
sediments will be buried by less contaminated sediments once the discharge of
contaminants is reduced. Hastening the burial of contaminated sediments in
non-erosional areas can be an ecologically sound and economically viable
method of managing contaminated sediments.
The Board has requested the Science Advisory Board to: consider the
question of in-place pollutants, particularly as they affect the areas of
concern in the Great Lakes Basin; identify information gaps and any research
needs; and assist the Board in developing a basis for evaluating alternative
measures to deal with in-place pollutants, considering technological and
fiscal limitations, social and economic implications, and public opinion. To
provide useful information for evaluating dredging operations, the Board has
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authorized a study of sediment bioassessment techniques as applied to
contaminated sediments in the Toledo and Toronto harbors.
5.2

EMERGING ISSUES

The Board is tracking two other potential areas of concern. These are
reports of significant lead contamination in the St. Lawrence River and
increasing numbers of Canadian public beach closings on the Great Lakes.
Lead - St. Lawrence River

In April 1983, Fisheries and Oceans Canada reported high leVels of lead
compounds in fish collected during a research project conducted in the St.
Lawrence River near DuPont Chemical at Maitland, Ontario. Although
measurements of total lead and organic lead are presently available for only a
limited number of whole fish and whole carcasses (whole fish minus
intestines), concern has been expressed that these levels could constitute a
potential human health hazard.

Health and Welfare Canada has not provided any definite guidance on the
maximum level of lead allowable in fish for the commercial market. In
addition, there is some question as to the relative amounts of lead which

accumulate in edible portions of fish compared to the inedible portions (bone,
skin, gills, etc.). This makes it difficult to assess possible human health
hazard based on whole fish analyses.
The major known discharger of lead to the St. Lawrence River, the DuPont
of Canada plant at Maitland, has been under surveillance by the Ministry of
the Environment since the plant began operation in 1965. Lead levels in
DuPont's wastewater discharge have been reduced from 30 mg/L in 1970 to about
2 mg/L currently.

The Ministry has requested DuPont to investigate further

treatment requirements and estimated costs to achieve the Ministry's objective
for heavy metals in industrial effluents of 1 mg/L.
Additional studies are underway by Fisheries and Oceans Canada,
Environment Canada, and the Ontario Ministries of Environment and Natural
Resources to establish the extent and nature of the lead contamination.
DuPont has included fish collection and analyses for lead in a consultant's
water quality study (water, sediment, and benthos) designed to define existing
conditions and provide a basis for treatment requirements. In addition,
Fisheries and Oceans Canada and Environment Canada are conducting a study to
evaluate the uptake of lead frun sediments by fish.
The health agencies have been requested to provide advice on health
tolerances for lead compounds and recommendations for sport fish consunption
guidelines for alkyl and total lead. When studies are completed and advice
and/recommendations provided, the need for any health advisories or additional
remedial programs to control present sources or previously contaminated
sediments will be assessed.
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Beach Closings

During the sumner of l983 there was a significant increase in the number
of beach closing incidents throughout the Canadian shoreline of the Great
Lakes. Preliminary reports refer to beach closings at St. Catharines,
Oakville and Toronto on Lake Ontario; and Grand Bend on Lake Huron. Most of
these incidents are related to localized conditions which may involve river or
conbined sewer discharges, urban drainage, wildlife, intensive use by bathers
and general warm water conditions. The Oakville beach closed because of
unusual accumulations of algae. The Toronto area beaches have been monitored
for many years and for the most part had shown satisfactory fecal coliform
levels and in recent years no need for restricting recreational use.
The Ontario Ministry of the Environment has initiated a review of these
beach closing incidents. To define the reasons for the unusual contamination
problems, and identify remedial action required, intensive surveys are planned
over the next year of the Toronto waterfront and the tributary watersheds.

These studies will include a review of sampling procedures and the water
quality objectives which guide recreational water use.

The Board also receives annual reports of beach closings in the U.S. Great
Lakes as compiled by U.S. EPA. It is believed that beach closing data could
provide another indicator of trends in Great Lakes water quality. However, a
number of problems are foreseen.
As the basis for evaluating public health hazards of swimming in

recreational waters, most jurisdictions utilize standardized bacteriological
tests for indicator bacteria such as fecal coliforms.
However, there is

considerable variation in the extent and frequency of sampling beaches and in
the interpretation of the results by local health authorities. There is also
concern as to the validity of standards based on fecal coliforms; better tests
more correlated to swimming-related diseases are needed. Criteria other than
bacteriological tests are used by some regulatory agencies to close beaches at
certain times. These variations make it very difficult to utilize beach
closing data as an indicator of trends in Great Lakes water quality.
The Board 5 Surveillance Work Group will be reviewing and reporting on
available data and criteria which GreatLakes jurisdictions use to describe
safe water quality conditions for recreation.
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6. Point Sources-Assessment of Municipal
Pollution Abatement Programs

Pursuant to the Great Lakes Water Quality Agreement, the Parties agreed to
develop and implement programs and other measures to abate, control, and

prevent pollution of the Great Lakes System from municipal and industrial

sources. Programs to address pollution from municipal discharges and urban
drainage were to be completed and in operation as soon as practicable and, for

municipal sewage treatment facilities, no later than December 31, l982.

Programs to abate pollution from industrial sources are to be completed and in

opegation as soon as practicable and in any case no later than December 31,
98 .
Since l973, the Water Quality Board has monitored and reported on the

development and implementation of these remedial programs. In l98l and l982
the Board provided special reports on the pulp and paper and petroleum
refinery industries, respectively. Significant progress has been reported in

terms of reductions of loadings of conventional pollutants, such as BOD,
suspended solids, oil and grease, heavy metals, and some toxic chemicals such
as cyanide. In l982 the Board established a Municipal Abatement Programs Task

Force to review the effectiveness of the current municipal effluent control
programs. A computerized data base is being developed to alleviate problems
caused by the lack of a complete inventory of facilities, their pollution
abatement requirements, and adequate information on the amounts and
characteristics of their discharges.

Municipal abatement programs as described in Article VI, Section l(a) of

the Agreement, include: construction and operation of waste treatment

facilities in all sewered municipalities; provision of funds; establishment of
construction requirements and operating standards; establishment of
pre treatment requirements on industrial plants discharging wastes to publicly
owned treatment works; measures to reduce pollution from storm, sanitary, and
combined sewer overflows; and effective enforcement measures.

The Municipal Task Force compiled an inventory of municipal wastewater
treatment facilities in the Basin including their effluent quality, control
requirements, and status of construction. The Task Force also conducted
detailed assessments of selected facilities, examined the jurisdictional
pollution control programs and requirements, reviewed programs to control
combined sewer overflows, and assessed monitoring and data quality assurance

programs.

The inventory and the Task Force's assessment of programs are based

on l98l data and the latest year that complete information was available on

each facility. The Task Force's report entitled "A Review of the Municipal
Pollution Abatement Programs in the Great Lakes Basin" is available from the
IJC Great Lakes Regional Office, Windsor, Ontario.
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6.1

CONSTRUCTION OF FACILITIES

A major requirement of the 1978 Great Lakes Water Quality Agreement is
that construction of municipal sewage treatment facilities required to fulfill
the purpose of the Agreement be completed and in operation by December 31,
1982.
As of 1981, a total of 1,079 municipal wastewater treatment facilities
with hydraulic design capacities greater than 380 m3/d (0.1 MGD) had or were

being constructed in the Great Lakes Basin. The total treatment capacity of
these facilities is 22,788,000 ma/d. About 97% of this capacity is provided
by 390 major facilities, those with a design capacity greater than 3,800

m /d (l M65).

Over 95% of the major facilities provide the equivalent of

secondary treatment, and 85% include phosphorus removal.

Though significant progress has been made in constructing municipal

treatment facilities, 39 of the 390 major municipal wastewater treatment
facilities in the Basin missed the December 31, 1982 construction deadline.

The Task Force identified 36 plants which did not meet final statutory

requirements in 1981 and were undergoing major construction or

rehabilitation. Two of these plants were compieted in 1982. Five facilities
were identified where basic construction has not been completed and their 1981
jurisdictional effluent requirements were significantly less restrictive than

secondary treatment with phosphorus removal. These 39 facilities which did
not meet the Agreement deadline are listed below. The expected completion

date for each facility is shown in brackets and facilities with less
restrictive effluent requirements are indicated with an asterisk (*).
MINNESOTA
WISCONSIN

PENNSYLVANIA
INDIANA

None
None
None

East Chicago (Unknown)

Elkhart (1986)

Portage (l984)
MICHIGAN

*ISpheming (1986)
Kalamazoo (1985)

Sturgis (1987)

Battle Creek (1985)
Menominee (1987)

Mt. Pleasant (1983)

Sault Ste. Marie (1986)

Lapeer (1984)

*Bridgeport TWp. (1983)
*Saginaw Twp. (unknown)
*Tecumseh (1988)
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OHIO

Akron (1986)

C1eve1and-Nester1y (1985)
Rocky River (1984)
Lake County-Mentor (1984)

Strongsvi11e (to be abandoned

Vermi11ion (1984)
NEW YORK

1986)

Lackawanna (1983)
Batavia (1987)

Buffa1o (1983)

Cheektowaga (to be abandoned
Niagara Fa11s (1984)

1986)

Medina (1985)

Auburn (1983)

Canastota (1984)
Fu1ton (1984)
Geneva (1984)
Ithaca (1985-86)

Newark (1984)
Oneida (1983)
Onondaga County - Netze1 Rd. (1986)

Seneca Fa11s (1986)
Nater1oo (1985-86)
Penn Yan (1983)

*Gouverneur (1987)

ONTARIO

Be11evi11e (1984)

An additiona1 50 faci1ities in the Basin require expansion or upgrading
before they can meet their eff1uent requirements: Indiana - 2, Minnesota - 1,

Michigan - 7, New York - 4, Ohio - 24, Ontario - 11
phosphorus remova1), and Pennsy1vania - 1.

(5 of which on1y need

Since 1972, Canada and the United States have spent or committed more than

$7.66 bi11ion for construction of municipa1 wastewater treatment faci1ities in

the Great Lakes Basin (Tab1e 6.1).

In the United States, funding for municipa1 faci1ities is shared by the
municipa1, state, and federa1 governments. In 1982, $251 mi11ion in federa1
and state funds was spent in the Great Lakes Basin. The projected federa1
expenditure for fisca1 years 1983 and 1984 under the Construction Grant
Program wi11 be approximate1y $880 mi11ion. Current authorization under the
C1ean Water Act amendments for federa1 construction grants expires September
30, 1985 with the states and 1oca1 governments expected to provide an increase
In
in the share of financia1 resources needed to construct faci1ities.
are
on
constructi
p1ant
treatment
municipa1
for
grants
Wisconsin, state
provided to projects which fa11 be1ow the U.S. EPA fundab1e range and for
projects funded by other federa1 grants. State construction grants cannot
exceed 60% and the 1oca1 share must equa1 at 1east 25% of a project's e1igib1e
cost. Wisconsin state grant funds for 1982 to 1985 wi11 be $282 mi11ion.
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TABLE 6 .1
FUNDS COMMITTED FOR MUNICIPAL SENERAGE CONSTRUCTION
IN THE GREAT LAKES BASIN
(in mi11ions of do11ars)

CAPITAL COMMITMENTS FOR

SEWERAGE WORKS IN ONTARIO
BY ALL LEVELS OF GOVERNMENT1

YEAR

1971

57

1972
1973

66

OBLIGATED STATE AND
FEDERAL FUNDS IN THE
UNITED STATES2

138

370
313
419

1974
1975

103

509

112

950

1976

174

1977

150

429
716

1978

191

618

1979

200

456

1980
1981

180
165

499

1982

155

251

1,691

5,966

TOTAL

436

1 Figures represent tota1 capita1 commitments for treatment p1ants and

interceptor sewers.

2 Figures represent tota1 United States e1igib1e project costs with federa1
grant approvaI through December 31, 1982.
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Several of the Great Lakes states, particularly Ohio, have indicated that
the limited funding available for construction and upgrading of municipal
wastewater treatment facilities is the reason that many of these facilities
were not completed and in operation by the December 3l, 1982 deadline of the
Agreement.
In Canada, the provision of financial resources for the construction of
municipal waste collection and treatment facilities also has been shared among

the municipal, provincial, and federal governments. During l982, capital
expenditures committed by the three levels of government (municipal,
provincial, and federal) in Ontario for major sewerage works in the Great

Lakes Basin totalled $l55 million. Of this total, the federal, provincial and
municipal contributions were $2l million, $32 million and $l02 million
respectively. The signing of a revised Canada Ontario Agreement on July 12,
l982, reaffirmed financial participation by the three levels of government
until March l985. In addition to the $65 million federal money, Ontario will

provide up to $l25 million, and municipal governments will provide $140

million, for a projected total of $330 million to continue the clean up of
municipal sewage discharges in the Great Lakes Basin.
Federal financial assistance programs for the construction of municipal
wastewater treatment facilities are funded through l985 in Canada and the
United States. There is some concern that the Great Lakes jurisdictions will
not be able to meet future construction needs in the absence of federal
financial programs.

6.2

JURISDICTIONAL EFFLUENT REQUIREMENTS

The Task Force reviewed and compared jurisdictional effluent requirements
for municipal wastewater discharges and assessed their adequacy in meeting the
goals and objectives of the Great Lakes Water Quality Agreement. All the
Great Lakes states and Ontario establish effluent limits for municipal
dischargers on the basis of available technology and the level of treatment
needed to meet water quality standards or objectives for the receiving water.

The equivalent of secondary treatment is the basic requirement for most

municipal wastewater treatment facilities in the Great Lakes Basin.

In

Ontario this currently means achieving BOD, su5pended solids, and total

phosphorus concentrations of 20,20 and 1.0 mg/L respectively on an annual
average basis. In the Great Lakes states, under the Clean Water Act there is

a minimum requirement for secondary treatment which includes phosphorus
removal to less than l.0 mg/L and achievement of BOD and suspended solids
concentrations of 30 mg/L each on a 30-day average basis. These final

jurisdictional requirements are included in the NPDES permits; however interim

requirements for individual facilities applicable in l98l may have been less
stringent.

It should be noted that, pending completion of negotiations under Annex 3

and agreement on phosphorus controls required for the Upper Great Lakes, _

Ontario only requires phOSphorus removal at specific facilities where it is

deemed necessary to protect local water quality conditions.

New York does not

require phosphorus removal at any municipalities discharging in the St.
Lawrence River Basin.
Effluent limits established for specific wastewater treatment dischargers
vary considerably. In Ontario, for example, primary treatment (35% removal of
BOD and 50% removal of suspended solids) is permitted in locations where this
level of treatment is considered adequate to protect quality of the receiving
water. Throughout the Basin considerably more stringent effluent requirements
are assigned to some facilities. These more stringent requirements are
generally applied to dischargers to tributaries and harbors or estuaries.
The Board considers that the final statutory effluent requirements
established for control of conventional pollutants in municipal wastewater
discharges are generally adequate to ensure achievement of the relevant
general and specific water quality objectives of the Agreement. As discussed
in Chapter 4.0, very few limits have been established for toxic organic
substances in municipal wastewater effluents.

6.3

COMPLIANCE

As a basis for assessing status in implementing municipal remedial
programs to meet the goals of the Agreement, the Task Force compared the 1981
yearly average effluent concentrations of the three conventional pollutants,
BOD, suspended solids, and total phosphorus, against the 1981 final
jurisdictional requirements or objectives established for each facility.
In
Ontario effluent objectives are in general based on annual average
concentrations. In the U.S. most requirements are based on 7 day and/or 30
day averages. For the U.S. facilities the Task Force compared annual average

effluent concentrations with the 30-day 1981 final statutory effluent
requ1rements.

0f the 390 major municipal wastewater treatment facilities in the Great
Lakes Basin, 215 met all their jurisdictional or statutory requirements for
three conventional pollutants in 1981. The number of major facilities in each
jugisdiction meeting and not meeting each effluent requirement is listed in
Ta e 6.2.
The most significant level of non-compliance with 1981 effluent
requirements noted in Table 6.2 is in the states of New York and Ohio,
particularly with reSpect to achieving phosphorus limits. About 50% of the
major facilities in each of these jurisdictions did not meet its phosphorus
effluent requirements in 1981.
While a total of 175 of the 390 major facilities did not meet one or more
of the final effluent requirements, the overall performance of the municipal
treatment plants in the Great Lakes jurisdictions is quite high based on
average concentrations of pollutants (Table 6.3).
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TABLE 6.2

STATUS OF COMPLIANCE WITH FINAL STATUTORY EFFLUENT REQUIREMENTS IN 1981

BOD

Suspended

99
6

96
9

73
32

l2
6

12
6

14
4

Number of Facilities in Compliance
Number ofFacilities Not in Compliance

82
15

84
l3

69
28

Minnesota
um er of Facilities in Compliance
Number of Facilities Not in Compliance

5
1

6
0

5
l

New York
Number of Facilities in Compliance
Number of Facilities Not in Compliance

35
27

45
l7

35
27

36
28

35
29

33
3l

um er of Facilities in Compliance
Number of Facilities Not in Compliance

3
0

2
l

2
l

Wisconsin
Number of Facilities in Compliance
Number of Facilities Not in Compliance

29
6

31
4

28
7

30l
89

3ll
79

259
l3l

Solids

Total

Phosphorus

CANADA
Number of Facilities in Compliance
Number of Facilities Not in Compliance
UNITED STATES

Indiana
umber of Facilities in Compliance
Number of Facilities Not in Compliance
Michi an

Ohio

Number of Facilities in Compliance
Number of Facilities Not in Complaince

Pennsylvania

GREAT LAKES BASIN

Number of Facilities in Compliance
Number of Facilities Not in Compliance

TABLE 6.3
OVERALL EFFLUENT QUALITY*
FOR MAJOR MUNICIPAL WASTENATER TREATMENT FACILITIES IN 1981

BOD

(mg/L)

Suspended
So1ids

(mg/L)

Tota1
Phosphorus

(mg/L)

Canada

16

19

1.2

United States

20

23

1.2

*F1ow-weighted annua1 average eff1uent concentrations determined by dividing
the tota1 po11utant Toad by the tota1 wastewater f1ow discharged.

The re1ative1y high qua1ity of the municipa1 wastewaters discharged in the
Great Lakes System is further demonstrated by a comparison between 1981
reported po11utant 1oadings versus a11owab1e 1oadings (Tab1e 6.4). BOD and
su5pended so1ids 1oadings were genera11y 1ess than the a11owab1e 1oadings.
With respect to BOD and suspended so1ids, many of the 1arger faci1ities are
The phosphorus
producing eff1uents considerab1y better than required.
1981.
in
1oadings were sti11 above target 1oads

1

TABLE 6.4
REPORTED AND PROJECTED CONVENTIONAL POLLUTANT
LOADINGS FROM MAJOR MUNICIPAL NASTENATER TREATMENT FACILITIES

BOD

(kg/d)
Canada

Suspended
So1ids

Tota1
Phosphorus

(kg/d)

(kg/d)

Projected A11owab1e Loadings
Reported 1981 Loadings

129,500
58,100

114,500
69,000

3,700
4,500

United States
Projected A11owab1e Loadings
Reported 1981 Loadings

300,800
235,500

319,400
277,800

11,800
14,100

430,400
293,600

434,000
346,700

15,500
18,600

Tota1 Great Lakes basin

Projected A11owab1e Loadings
Reported 1981 Loadings
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6.4

OPERATION AND MAINTENANCE

The Task Force found that, in 1981, eighty-nine municipa1 wastewater
treatment faci1ities for which construction and/or upgrading had been
comp1eted were not in compliance with eff1uent requirements in 1981.

Thirty-two of the faci1ities came into comp1iance with their eff1uent

requirements in 1982.

A1though their basic treatment faci1ities have been

constructed, 57 major faci1ities were not consistent1y meeting jurisdictiona1
requirements. Operationa1 prob1ems such as industria1 waste shock1oads,
wasting of excess s1udge due to inadequate s1udge treatment or disposa1
faci1ities, and periodic hydrau1ic over10ading cause these shortfa11s.

The Task Force reviewed the performance and operation of se1ected
municipa1 wastewater treatment faci1ities in the Basin. The report identifies
prob1ems and specific areas which need to be addressed to improve p1ant

operations.

As the amount and degree of municipa1 wastewater treatment increases, more
and more s1udge is being produced. Adequate disposa1 of these s1udges is
becoming a significant prob1em in the Basin. The major method for diSposa1 of

municipa1 s1udges is on the 1and, either on agricu1tura1 1and or in sanitary
1andfi11s. In Ontario, 63% of the wastewater treatment p1ants dispose of
their s1udges on agricu1tura1 1and, 20% in 1andfi11s or dumpsites, 15% by
misce11aneous disposa1 methods, and 2% use incineration. Incineration is

uti1ized on1y at the 1argest faci1ities (greater than 75,000 ma/d), but is
used to dispose of 40% of the municipa1 sIudges generated. In the Great Lakes

states about 56% of the municipa1ities use 1andfi11s; 20% app1y the s1udges to
agricu1tura1 or other 1and, 12% use incineration, and 12% use various other
dis osa1 methods. The use of incineration to treat municipa1 s1udges is
dec ining in the Great Lakes states.

One of the major reasons identified for poor operation at municipa1
wastewater treatment faci1ities is periodic hydrau1ic over1oading due to
infi1tration and inf1ow and combined sewers. In some areas, combined sewer
overf1ows a1so contribute direct1y to water qua1ity degradation.

6.5

COMBINED SEWER OVERFLONS AND INFILTRATION AND INFLON

In the oIder portions of many Great Lakes municipa1ities, a sing1e system

of combined sewers co11ects and conveys both wet weather f1ows and sanitary
wastewater. 0rigina11y, these sewers tranSported a11 f1ows direct1y to a
nearby watercourse. With the advent of sewage treatment, interceptor sewers
were designed and insta11ed to co11ect and transmit to treatment at 1east the

dry weather sewage f1ows.

In periods of wet weather, that portion of the

combined sewage f1ow which exceeded the interceptor or treatment p1ant
capacity was discharged direct1y to a receiving water body fromregu1ating
structures within the combined sewer systems.
Where combined sewers are sti11 in use, overf1ows of untreated wastewater
routine1y occur. In fact, changes in municipa1 popu1ations, 1and use, surface

characteristics, or simp1y poor maintenance practices often have resu1ted in

more frequent overfiows and increased overf1ow vo1umes under present day
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conditions.

In some cases, increased wastewater flows have caused overflows

to occur even in dry weather.

No new combined sewer systems have been installed in the United States or
Ontario since the early 19605. In fact, many municipalities have engaged in
extensive sewer separation programs. As a consequence, most municipalities
categorized as serviced by combined sewers are, in reality, serviced by
generally complex systems of separated and combined sewers.

Combined sewer overflow (CSO) resembles dilute sewage and, as such, can be
expected to produce significant receiving water impact, except in the largest
of water bodies. In fact, the water quality impact may be considerably more
significant than that implied by the average combined sewer overflow
concentrations. Higher contaminant concentrations are experienced at the

start of storm events due to the initial scour and discharge of sewer

deposits.

Combined sewer overflows, separate sewer overflows and stormwater runoff
from urban areas contribute pollutant loads to streams, estuaries and harbors,

and have been identified as contributors to environmental problems in ll of

the l8 Class "A" and 5 of the 2l Class "B" Areas of Concern identified in the

Great Lakes Basin.

Bacterial contamination impacts swimming beaches and water

supplies; nutrients contribute to nuisance algal conditions, and oxidation of
organic materials to oxygen depletion. The presence of toxic substances in
C50 discharges contributes to adverse modification of aquatic life. Urban

runoff contributes substantial amounts of suspended materials to the total

amount of material which must be dredged from harbors and navigation channels.

Programs are underway in Canada to: determine the extent to which storm
and combined sewer overflows contribute to the above-mentioned problems;
devel0p and demonstrate cost-effective control technologies; and implement
such technologies as appropriate. In the United States, correction of C50
problems after October l, 1984 will be considered only upon the request of a
Governor, where CSO correction is on the State Priority List and upon
demonstration that significant usage of the water for fishing and swimming

will not be possible without the proposed project. The project must result in
restoration of an existing impaired use. These programs usually do not
address the contribution of these sources to whole lake concerns.

The implementation of best management practices, including source control

programs, has been shown to have a significant effect in areas where dissolved
oxygen levels are depressed or excessive coliform counts cause beach
closings. Alternative technologies and management practices, which are being
demonstrated at numerous locations in the Great Lakes Basin, confirm many
opportunities to control pollutants from land runoff and C50 at reduced cost.
Control of loadings from runoff and overflows is increasingly expensive
for each successive increment of abatement. Therefore, various alternative
control systems, as well as various levels of pollutant removal, should be

examined to establish the most cost-effective approach to achieve the desired

water quality benefits.

6.6

TOXIC SUBSTANCES

0n the basis of monitoring at selected municipal wastewater
treatment
facilities, there is reason to believe that many of the toxic substan
ces of
concern for the Great Lakes, trace organics and heavy metals, will
be present

in the influents, effluents, and sludges from many such plants in the Basin.
However, the quantities of specific contaminants being released to the

environment from these sources compared to other sources and their ecologi
cal

and human health implications have not been adequately evaluated.

Current data suggest that many of the toxic organic pollutants on the
U.S.
EPA priority pollutant list are biodegradable and, in the concent
rations
typically encountered in municipal wastewaters, should be effectively
reduced
by well designed and operated biological wastewater treatment systems
to
concentrations approaching the limit of detection. However, additional
monitoring and research are needed to provide a sound basis for assessment of
the 1ong term capabilities of existing municipal wastewater treatment
processes to remove specific toxic organics from plant influents.

There are relatively few measurements of toxic organic contaminants in
municipal sludges. Moreover, there is a lack of information on the fate and
environmental effects of toxic organics applied to the land with sludges.

Industrial pretreatment programs in the Great Lakes states and Ontario do

not appear to adequately address the control of toxic organic substances.
However, pretreatment programs are being upgraded.

The relevance of toxic substances in municipal wastewaters and the

adequacy of industrial pretreatment and other control strategies are discussed
in Chapter 4.0.

6.7

INVENTORY OF POLLUTION ABATEMENT REQUIREMENTS

The 1978 Agreement calls for a system to track the status and

effectiveness of specific remedial measures which have been taken to reduce

contaminants - both conventional and toxic - in discharges from all municipal

and industrial facilities in the Great Lakes Basin.

Article VI, Section l(c)

calls for the Parties to prepare and revise, on an annual basis, an inventory

of pollution abatement requirements.

The inventory is to include compliance

schedules and the status of compliance with monitoring and effluent
restrictions.

The Parties submitted the initial inventory to the Commission in November

1981 and an update in November 1982; this information is available through the

Commission's Regional Office. The Ontario inventory is a summary of available
data for major municipal and industrial discharges. The United States

inventory contains NPDES permit requirements plus self-monitOring and

compliance data for about 5,600 dischargers.

To facilitate provision, receipt, management, and analysis of this
information, and to obtain more complete information, the data base has been
computerized. The information is now stored on the U.S. EPA
system, STORET. The system presently contains all available U.S. data for
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1982. Ontario has provided summary data for its larger discharges for that
year. The system will be fully operational for 1983 and subsequent years once
Ontario provides information on its facilities in early 1984.
Michigan, Indiana, Ohio, Wisconsin, and Ontario provide, on an annual

basis, current point source information by computer tape; the information is
transferred directly into STORET.

Minnesota, Pennsylvania, New York, and

Illinois provide the monthly operating reports of the individual dischargers;

these data are keypunched and inputted to STORET. The data may be retrieved
by any combination of geographical or political boundary, industrial
classification, or parameter, thereby giving maximum flexibility to users.

6.8

CONCLUSIONS AND RECOMMENDATIONS

Based on its review of municipal pollution abatement programs in the Great

Lakes Basin the Board concludes that:
o

All of the Great Lakes jurisdictions have established effluent
requirements for the control of conventional pollutants in municipal
wastewater discharges which are generally adequate to meet the
objectives of the Great Lakes Water Quality Agreement.

0

The construction and operation of municipal wastewater facilities has

resulted in a significant reduction in the pollutant loadings to the

Great Lakes.

The Water Quality Board recommends that the Commission urge the Great
Lakes jurisdictions to:

o

assign a high priority to completion of the construction and/or .
upgrading for the 89 major municipal wastewater treatment plants in

the Great Lakes Basin which were not completed by December 31, 1982;

o

devote adequate resources to Operation and maintenance programs to

ensure effective performance and protect the significant capital
investment which they have made in basic municipal wastewater
treatment facilities;

0

increase their efforts, particularly New York and Ohio, to impose

phosphorus limits and enforce final effluent discharge requirements

at major municipal wastewater treatment facilities; and

0

provide improved programs and financial support to reduce operational

problems due to inflow and infiltration and combined sewers at many
major facilities in the Great Lakes Basin.

7. Review of Nonpoint Source Pollution
Control Programs and Practices

Nonpoint sources of po11ution within the Great Lakes Basin have been

recognized as important, sometimes critica1, factors in p011utant 1oadings.

Without significant reductions in nonpoint source phosphorus, phosphorus 1oad

reducgions required under the 1978 Great Lakes Water Qua1ity Agreement are not
feasi e.

In 1972, the Po11ution from Land Use Activities Reference Group (PLUARG)
of the IJC was estab1ished to determine the 1eve1s and causes of po11ution of
the Great Lakes from 1and use activities and recommend appropriate nonpoint
source po11ution contro1s.

PLUARG reported its findings and recommendations

to the IJC in 1978. The IJC forwarded its recommendations to the Parties in
1980. To date, there has been no forma1 response from either Party to these
DeSpite this 1ack of forma1 response, various agencies and
recommendations.
groups throughout the basin have initiated some nonpoint source po11ution
contro1s.
In 1981, the Board estab1ished a Nonpoint Source Contro1 Task Force which
this year is reporting resu1ts of its review and eva1uation of the

effectiveness of these activities in reducing nonpoint po11ution since 1978.

The report a1so reviews various scientific and technica1 issues which were
identified by PLUARG as requiring further investigation. Copies of this

report are avai1ab1e from the IJC Great Lakes Regiona1 Office.

7 .1 NONPOINT PROGRAMS
Programs in the United States and Canadian portions of the Great Lakes
Basin address simi1ar agronomic and c1imatic conditions. However, the
programs exist within substantia11y different institutiona1 frameworks. In
the United States, the federa1 government p1ays a re1ative1y strong and direct
programswhere 1oca11y based federa1
r01e, particu1ar1y in agricu1tura1
ce to farmers whi1e maintaining
assistan
emp10yees provide much technica1

various forma1 and informa1 working re1ationships with state and 1oca1
officia1s.

In Canada, the province provides the 1ead for technica1 assistance

supp1emented by a number of successfu1 cooperative efforts invoIving both
federa1 and provincia1 agencies.

The Board found that a variety of programs have evoived since PLUARG. It
ed
a1so appears that the need for nonpoint source contro1 programs has increas
and
grain
during the period due to intensifying use of rura1 1and. Cash

monocu1ture farming Operations continue to rep1ace the more diverSified
operations that were the norm prior to the 1940's. This has been accompanied
ng
by an increasing re1iance by farmers on comp1ex techno1ogy, 1nc1ud1

e1aborate equipment and increased use of agricu1tura1 chem1ca1s (e.g.,
herbicides).

Both countries have extension personnel who provide information and

educational information to individual landowners. The United States has a
longstanding effort by the federal government in the area of soil and water

conservation.

This is supported by special purpose conservation districts in

each county as a unit of state government. The United States also has had a
cost-sharing program for conservation practices which is funded by the federal
government but delivered and managed at the county level.
In Canada, soil conservation programs which declined from a peak during

the 19505 are now enjoying a resurgence in support due to demonstrated impact
on both agricultural production and water quality. This has resulted in the

development of new cost-sharing programs by agricultural agencies to encourage
wideSpread implementation of soil conservation programs. Soil and water
conservation efforts in Canada have also been focused through the 36
conservation authorities covering the southern half of the province. These
agencies are organized on a watershed basis, enabling them to link soil and

water problems within a logical and consistent framework. Programs
implemented within these authorities are highly responsive to local
priorities.

In Canada, the province and local/regional level governments play a major
role in land use planning and urban development while in the United States
nearly all regulatory authority over land use is given to local governments.
There is a complex network of institutions and programs which affect nonpoint

source pollution, particularly in the case of agriculture.

Canadian Programs

In Canada there has been no action taken to develop a comprehensive
rogram to address nonpoint sources of water pollution in the Great Lakes

a51n. There are, however, a number of programs which address some of the
concerns raised by PLUARG. These programs can be subdivided into: a) ongoing
field services to farmers; b) short duration watershed management studies,
demonstrations or data base development; c) policies, legislation or
guidelines; and d) special interest group activities.

Field services programs have been primarily directed towards sustaining
crop productivity by controlling soil erosion. Recently, there has been some
increase in the fiscal resources available to cost-share structural methods of
soil erosion control and for manure storage under the Ontario Ministry of
Agriculture and Food, Soil Conservation and Environmental Assistance Program

(SCEAP). While the program provides funding for engineering design of erosion
and sediment control structures, there is no provision for similar expertise
to deal with sheet and rill erosion problems. Technical assistance to

farmers, of the type available to American farmers through the county staff of
the Soil Conservation Service, does not exist. There is only a handful of
qualified extension specialists in the Ontario Ministry of Agriculture and

Food (OMAF) to handle erosion related concerns in the 39 counties in the Basin.
The Ontario Ministry of Natural Resources (OMNR) through its watershed

based conservation authorities also contributes resources to erosion control.
Most of these resources are directed towards streambank erosion and tree

planting.
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Except for a gradual increase in expenditure by conservation authorities
and an increase in grant funds under the SCEAP or OMAF, the level of effort
by

the provincial government in direct services to farm operators in the area of

soils and crops has remained relatively stable since PLUARG. The main
increase in activity has been through special basin studies and one

large-scale demonstration project.
interagency basis.

Most of these have been conducted on an

Since the beginning of 1980, the level of expenditure on basin studies has

averaged about $1.5 - 2.0 million per year. The largest projects in the Great
Lakes Basin have been the Thames River Implementation Committee (TRIC), Grand
River Implementation Committee (GRIC), Toronto Area Watershed Management

Strategy (TAWMS), Lake Simcoe Environmental Management Project (LSEMP), and
Stratford/Avon Region Environmental Management Project (SAREMP). The prime

focus of most of these projects has been the improvement of in-stream water

quality; little recognition has been given to Great Lakes water quality. The
Thames and the Grand River watersheds together account for over half the area

of the Canadian portion of the Lake Erie Basin. The early initiatives taken
here will provide a useful base for an expanded nonpoint program.

To date, the Thames River Implementation Committee (TRIC) program has been

one of the most successful in Ontario. It addressed the issue of diffuse
source pollution and encouraged better land use practices through public
education and demonstration projects. As a result of the program, more
farmers have begun using soil conservation practices. Most importantly, this
short-term program has been converted to an ongoing program of diffuse source
control by the Upper Thames Valley Conservation Authority. Furthermore, this

Authority has tripled landowner participation in its Conservation Services

Program in the last three years. Emphasis is on field erosion control and the
program is actively advertised and promoted in the priority management areas
identified as part of the overall study.
In Ontario, interest among farmers is high; however, the number of
landowners participating in conservation programs is estimated to be quite
low. A long-term comprehensive program with sufficient funding to allow for

attainment of program objectives is needed.

In Ontario, special interest groups such as the Soil Conservation Society
of America (Ontario Chapter), Soil and Cr0p Improvement Assoc., Canadian

Federation of Agriculture, and the Municipal Engineers Assoc., continue the
important process of increasing urban and rural landowner's understanding of

nonpoint pollution. Most significantly, the farmers are now playing a major
role in pressing the government to develOp appropriate programs and polic1es.

Most municipal drainage policies deal mainly with the control of

stormwater flow volumes and not quality.

Several monitoring studies have been

conducted, the major one being the Toronto Area Watershed Management Strategy

(TAwMS). This detailed study has a strong water quality focus and should
yield useful information about the quality of urban runoff and sources of

specific pollutants.

There is little evidence that programs have been effective in dealing
with
loadings of nonpoint source problem parameters to the Great Lakes.
Most
programs do not have a monitoring component for assessing results
. However,
given the very low level of program effort to date and the limited
adoption of
best management practices by mostbasin farmers and municipalitie
s,
significant progress cannot be anticipated.

In the policy area, the provincial government is developing urban

stormwater management policies which will, to some extent, address the
control

of erosion and sedimentation.

An Erosion and Sedimentation Co-ordinatio

Committee representing five provincial ministries is developing a set ofn

recommendations to the Cabinet Committee on Resource Development
for an
erosion control strategy for the province.
Analysis of existing relevant programs has shown a number of key

weaknesses which must be rectified if improvements to Great Lakes water

quality are to be realized. A lack of Great Lakes specific loading
objectives, inadequate funding and staff, inconsistent planning procedu
res and
lack of program evaluation are among the main shortcomings.

In Canada, the necessary program components exist to implement a
nonpoint
program. Missing are leadership, long term funding support and a

comprehensive plan.

United States Programs

In the United States there is a well established federal structure for
the
delivery of technical and financial assistance to the agricultural segment
of
society. A long history of c00peration by the federal agricultural agencie
s
working at the county level with state and local groups has assisted greatly

in implementing the projects.

The major federal programs include the

cost-sharing programs of the Agricultural Stablilization and Conserv
ation
Service (ASCS), technical and financial assistance from the Soil
Conservation
Service (SCS), and the information and educational activities
of the
Cooperative Extension Service (CES), all of which are agencies
of the U.S.

Department of Agriculture (USDA).

The physical presence of employees of these

agencies at the local level and their credibility as knowledgeabl
e of local

problems and solutions is a positive aSpect.

The USDA is making program adjustments to focus existing

resources to
solve identified natura resource problems. In particular, high
erosion areas
are receiving greater emphasis although some funds can be used for
water

quality problem areas. However, none of the high erosion areas initial
ly
identified were in the Great Lakes Basin. In addition to geogra
phic shifts, a
significant change in emphasis has taken place moving away from product
ion
related practices and more toward resource protection. For exampl
e, this has
resulted in a shift from tile drainage support in l978 to conservation
tillage
support in l982. In contrast, the C00perative Extension Servic
e, as an
agency, appears to have left its priorities essentially unchanged.

A number of demonstration and Special type projects have taken place in

the Basin. These projects covered relatively small areas with em hasis on
agricultural pollution control. The gradual shift from structura to

managerial practices has increased the need for timely input of management
advice since the increased interest in reduced tillage requires close
cooperation and counsel with new users because of weed and insect problems.

This has been emphasized by the results of the USDA demonstration projects,
all of which have cited the need for strong information and education programs.

In addition to the USDA programs, the EPA water quality management program

has supported planning, monitoring and evaluation. The program was most
active in the late l970's. It helped to provide a technical base of water

quality information, assisted in increasing public and political awareness of

nonpoint source issues and has been given credit for influencing the enactment
of nonpoint abatement programs in Wisconsin, Minnesota, and Ohio. Section 208
of the Clean Water Act has not been funded during the current fiscal year, but

water quality management activities are being supported at a reduced level
through federal grants to the states under Sections 205 and 106.

A series of demonstration and special programs have taken place in the
Great Lakes Basin over the past several years. Some have been specific to the
Basin and focused on water quality impacts, especially the EPA Great Lakes

Demonstration Grant projects funded under Sections 108(a) and l04 of the Clean

Water Act. Such projects include Black Creek, Indiana; Washington County in
Southeastern Wisconsin; the Red Clay project in northern Wisconsin and
Minnesota; Tuscola County on Saginaw Bay in Michigan, and multi-county
projects in northwestern Ohio. Specific Great Lakes programs also include the

Lake Erie Wastewater Management Study under Sections lO8(d) and (e) of the

Clean Water Act, and to some extent the PLUARG pilot watershed studies.

efforts led directly to the present three year tri-state accelerated

These

conservation tillage projects underway in 3l counties, and indirectly to the
Wisconsin Fund program for support of nonpoint source control. The Wisconsin
program includes an urban element to deal with construction erosion, septic
drain field failures, and urban runoff. The program is also supporting the_

development of priority watershed plans for implementation using state funding.
During the past two fiscal years

there has been no Congressional fundin

for these water quality programs except for $0.5 million per year in the U. .

EPA demonstration projects. The Lake Erie Wastewater Management Study
.
' concluded that federal funding should be provided to support a major nonpOint
source program in the Lake Erie Basin, but there has been no government

reSponse to date.

Budget levels for U.S. Department of Agriculture (USDA)

soil conservation programs within the Basin have been declining over the past
several years.

The current interest in reduced tillage in the Basin and throughout the

United States has resulted in the establishment of a Conservation Tillage
Information Center at Fort Wayne, Indiana. The Center collects and
disseminates information on alternative tillage methods, farmer experiences,
and acreage under various types of tillage.
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Urban runoff problems in the United States are being addressed at the
federal level by the National Urban Runoff Program (NURP). Urban runoff in
this case does not include combined sewer overflows since they are considered

to be point sources.

The program was funded as a special category of the

Section 208 Water Quality Management Program and is nearing completion. It is
expected to provide valuable information on the effectiveness of various
management practices on water quality. However, there are presently no
federally funded water quality programs in the United States to share in the
cost of controlling urban runoff.
The various demonstration projects have not only documented the water

quality impacts of various practices, but have provided valuable lessons in

implementation. They have shown that local units of government, when provided
clear objectives, funds and expertise can very effectively achieve
implementation. Local focus provides credibility, a central point for
commmunication and coordination, a sense of local pride and heightened
awareness of water quality. It also stimulates local resources and energies.
Federal and state programs become more effective than the sum of their parts
because of integration and stimulation through local effort.

In the United States there is an institutional framework available around
which a viable nonpoint source prOgram could be developed. There is also the
basis for creating the working tools (e.g., the Lake Erie Nastewater
Management Report, the l98l Farm Bill authorizing special area designation,

and existing and potential authorities under the Clean Water Act).

In the past, environmental problem emphasis has largely been directed at

point sources which were more concentrated and under individual
responsibility. Program administrators have held the belief that nonpoint

sources were not controllable, or only so at large public expense and that

there was not adequate legislative and regulatory basis for control. The
special demonstration projects have shown many of these beliefs to be in
error. It is apparent that agricultural nonpoint sources are controllable, at

much less expense than anticipated.

Many controls can be put in place through

voluntary acceptance by farm operators. The major need is to bring these
points before program administrators and legislators to secure continued state
and federal support of demonstration projects and increased support for basic
delivery programs at the state/provincial and local level.

7.2

AGRICULTURAL PRACTICES IN THE GREAT LAKES BASIN

Through continued research, application and adaption, further improvements

in the effectiveness of remedial practices have been made since PLUARG.

The

Task Force reviewed a total of 26 managerial, vegetative and structural
practices, both in terms of changes in technology and degree of application

within the Great Lakes Basin since 1978.

Although extensive application of most individual
not yet occurred, it is possible to identify some of
practices by examining the results of various United
watershed studies. The principal factor influencing
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remedial practices has
the most successful
States and Canadian
the successful

implementation of remedial practices is the attitude and acceptance of the

farmer. Those practices which increase agricultural production and/or profit
have been the most widely adopted.

Conservation tillage systems can have a major impact on Great Lakes water
quality improvement with minimal effect on agricultural profitability. The
real cost of long-term implementation is low, but incentives are generally

required in the short-term to initiate implementation and overcome resistance
to change.

However, because of energy savings there is often a net economic

advantage from conservation tillage over conventional methods. Accordingly,
conservation tillage systems have been the major focus of agricultural
nonpoint source research in recent years and are gaining wide acceptance both
in the United States and Canada.

The adoption of this practice is an exception to the otherwise slow rate

of change.

Demonstration projects in localized areas have improved the

information base on implementation costs, effectiveness, benefits and rural
acceptance relative to that available to PLUARG in 1978. This information has
shown that generally the costs of control measures, even some of the
structural types, are less than the estimates presented by PLUARG. It has

also been shown that some of the remedial practices which PLUARG considered

very costly to implement may be economically feasible in cases where there are
direct benefits to agriculture through a reduction in the cost of production.

Between 1966 and l981 the agricultural use of less persistent pesticides
nearly tripled. The environmental impacts of the chemical usage have been
localized but there is a continuing need to monitor the presence of these
materials in the Great Lakes ecosystem. Opinion still differ whether using
conservation tillage practices will increase pesticide usage.

Implementation of nonpoint source remedial practices has not met the

PLUARG recommendations, nor subsequently, the 1980 IJC recommendations. There
has been no wideSpread attempt to broaden existing information, education and

technical assistance programs to meet the needs of the Great Lakes Water
Quality Agreement. Cost-effective practices such as fertilizer, pesticide and
tillage management should be given priority for implementation.

7.3

URBAN PRACTICES

On a lake-wide basis, pollution from urban runoff is generally not
considered to be a significant problem; however, it may be for nearshore
embayment areas as well as some basin tributary systems.

Through cooperative efforts (such as IJC Task Forces, etc.) and active

exchange of information, jurisdictions on both sides proceeded to further

address the urban runoff issue with minimum duplication of efforts.

The U.S. EPA concentrated on the refinement of problem definitions and
quality control technologies evaluation. Minor activities on policy

develOpment and technology application are carried out at the state4local

level. In Canada, the province is mounting a major effort to coordinate the
develOpment and implementation of urban drainage policies among those

municipal and provincial agencies which will facilitate the integration of
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qualitative and quantitative controls. In addition, some Federal-provincial
research and technology evaluation is going on to further define pollutant

loadings from urban runoff, with particular emphasis on hazardous

contaminants.

Several watershed management studies are carried out to

formulate cost-effective solutions to address site-specific water quality
problems.

Since PLUARG, a number of new methodologies have been developed and others

have been updated to provide for better planning and evaluation of urban
nonpoint source controls.

These planning and evaluation methodologies are

mainly computer models. Improvements, principally by Canadian users, have
been made in several models used in evaluating the performance of control

devices and addressing the quantity aspects of urban runoff for both the
detailed design and planning. The Nationwide Urban Runoff Program of EPA has

also provided planning level models. One of these addresses receiving water
impacts resulting from intermittent, variable storm runoff pollutant loads.

The other estimates the long-term average performance of recharge of sediment

retention basins.

Remedial measures have also received further study. Among those which
affect only the quality of urban runoff, only street cleaning has received
detailed attention. In the NURP program, the effectiveness of street cleaning
was found to be highly site specific in reducing urban nonpoint source loads.
When carried out under normal manner and frequency, such practice may not be

effective in the Great Lakes area.

Among those measures which affect both quantity and quality, retention

basins have received most of the attention and have been studied both in

Canada and the United States. Properly designed retention basins, operating
either by recharge or sedimentation, are capable of significant reductions in
pollutant loads.
At the master drainage planning stage of land development, water quality
concerns can be addressed together with quantity problems. If quality control

is necessary, suitable designs and practices can be incorporated into the

stormwater management plans to integrate both quantity and quality control
while minimizing costs and maximizing benefits (e.g., modifications to the
design of stormwater detention/retention facilities).

7.4

ISSUES

l.

Priority Management Areas
Only a small number of nonpoint programs have been targeted to those

areas of the landscape which contribute a disproportionately large

share of the total pollution load. With a continued scarcity of
resources, it will be necessary for governments to identify their

priority management areas and target their resource expenditures

accordingly.
2.

TranSport and Transformations

In assessing priorities for implementing point and nonpoint source

management practices, phosphorus and sediment transport through
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streams and their subsequent delivery to the Great Lakes must be
considered.

Phosphorus Bioavailability
Point and nonpoint sources of phosphorus are bioavailable and both

must be addressed in establishing cost-effective remedial strategies
and making management decisions.

Pesticides

The use of toxic chemicals for pest control purposes has increased
substantially in the Great Lakes Basin over the last decade.

Although the governments have either banned and/or severely
restricted the use of persistent organochlorines, their replacements,
and especially herbicides, are being used in greater frequency and
quantity.
Pesticide levels in some tributaries of the Great Lakes, especially

those situated in close proximity to the areas of application, are of
special concern. Another matter of even greater concern is the

contamination of groundwater resources by the numerous chemicals used
generously for pest and weed control.
Wind Erosion
Wind erosion of soils in the Great Lakes Basin is seen as a factor
affecting lake loadings of sediment and phosphorus. Fortunately,
some of the remedial measures designed to reduce soil erosion are
effective in dealing with wind erosion.
Evaluation of Program Effectiveness

Since PLUARG there have been changes in the monitoring of Great Lakes
tributaries in order to provide more accurate assessments of total
pollutant loadings.

These changes include a greater emphasis on

other parameters and towards sampling runoff events which tranSport a
diSproportionate share of the total nonpoint load.

Continuous tributary monitoring is extremely important in order to

provide the necessary data to calibrate watershed models and to

evaluate the long-term effectiveness of program success. Over the
short-term even well designed tributary monitoring programs will not
be sufficiently sensitive to detect the initial changes in pollutant

loads.

Measurement of changes in management practices and their location on

the landscape will have to be monitored to determine progress in the

short-term and explain long-term changes in tributary loads.

The Great Lakes Overview Model, develOped under PLUARG, was the first
attempt to estimate phosphorus loading reductions which could be
achieved under different remedial measures strategies. Today a

number of more refined approaches to watershed modelling are

available and should be actively pursued in order to provide a basis
for assessing expected reductions in nonpoint pollutant loads.

7.

The degree of uncertainty for the above issues has
been reduced to a
level where aggressively pursuing widespread imple
mentation of a
nonpoint source management program can proceed with assurance
of
cost-effective improvement in water quality as well
as associated
resource conservation benefits.

7.5

CONCLUSIONS

Cost-effective management practices and implementa
tion programs are
available and have been demonstrated in the Great Lakes
Basin. Sufficient
technical knowledge exists to support implementation
of programs to reduce
nonpoint sources of pollution to the Great Lakes.

As a result of

an extensive review of programs, practices and issues
surrounding the management of nonpoint sources of water
pollution, the Board
concludes

that the basic recommendations developed by the PLUARG
and presented
The Board is concerned that with
the exception of surveillance and a number of local initi
atives directed
towards improv
in its July l978 final report remain valid.

ing erosion and sedimentation control to address sitespecific
water quality problems little coordinated action has
been taken by governments

to date.

It is anticipated that these efforts will become part of a cohesi

ve
and coordinated program to deal with nonpoint loadi
ngs to the Great Lakes as
the Great Lakes jurisdictions implement the PhOSphorus Load
Reduction
Supplement - Annex 3 of the Great Lakes Water Quali
ty Agreement of 1978.

Programs

l.

Improving

Great Lakes water quality has not been a specific objec
tive
of many of the existing nonpoint programs in Canada and
the United
States

. These programs are primarily directed towards the prevention
of soil erosion and their main objective is to preserve topsoil and

maintain or improve agricultural production. Although
pollution
control has not been maximized, this has not hampered the succes
s of
individual projects. However, the lack of a comprehens
ive overall
management strategy, including a method for evaluating progra
m
success, has made it difficult to assess their cost-effecti
veness in
meeting Great Lakes water quality objectives.
2.

Successful nonpoint source projects have required multi
-agency
involvement at the earliest stages of planning through to
implementation and evaluation, a formal framework for
involvement and
a clearly defined lead agency. Programs which have ignored these

concepts have not had wideSpread success.

3.

Demonstration projects conducted in Specific geographic areas
have
been highly successful in achieving local implementation
and in
quantifying reductions in sediment and phOSphorus losses.

4.

The success of some local/regional government agencies
in taking the
initia

small.

tive after PLUARG is admirable, but the area affected
has been
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Extensive background data bases exist in the PLUARG pilot watersheds,

the western Lake Erie watersheds, and a few other locations. Such
watersheds provide an opportunity for priority implementation of
remedial measures to assess and demonstrate their overall
effectiveness.

United States baseline (long-term) soil conservation programs are

Operating with diminishing resources and a lack of clear priority
focus on water quality or benefits to the Great Lakes. Decreased
resources also reduce the support that the baseline programs can give
to special projects.
The policy of shifting responsibility from the United States federal

to state levels has, with few exceptions, not resulted in increased

state resources.

Loadings of phOSphorus from urban stormwater runoff are relatively
small compared to other sources. Therefore, no remedial programs are

necessary nor are such programs cost-effective on a basin-wide basis
to control pollutants from urban nonpoint source runoff. Loadings of

heavy metals (e.g., lead and zinc) may represent an important source
of pollutants in some harbors, estuaries and nearshore areas and,
therefore, further assessment is needed.

Inclusion of water quality concerns in urban stormwater management
and erosion control regulations for developing areas are effective
low cost means of reducing sediment and phosphorus loadings.
Practices
1.

Although the Parties have failed to address nonpoint source problems
to the extent and in the manner recommended by PLUARG, significant
progress has been made in developing cost effective practices for

reducing soil erosion and limited but important progress has also
been made in implementation.

Several approaches, particularly those tillage practices leaving crop
residues on or near the soil surface, have been demonstrated to be
more cost-effective than reported by PLUARG. In many cases greater

profit is achieved using
tillage practices.

these measures as compared to conventional

The level of interest in and voluntary adoption of alternative
tillage practices is growing in both the United States and Canada.
Final determination of the most cost-effective remedial measures will
depend on site characteristics, marketing Options and relative net

economic returns to each farm operation.

The most cost-effective way to deal with urban drainage problems, in
terms of both quality and quantity, is through adaption of land use

planning, master drainage planning and stormwater management planning.

Erosion control practices can be cost-effective in providing water
quality benefits, particularly during the land disturbing stage of
development.

7.6

RECOMMENDATIONS

The Water Quality Board recommends that, with endorsements by the Parties

of the Annex 3 Supplement:
0

the Commission should urge agencies and governments to accelerate
development and implementation of policies and funding mechanisms in
support of accelerated nonpoint source pollution control programs.

The Board further recommends that the Commission urge the Governments and

jurisdictions to accept and implement the following program guidelines:

l.

Programs should have clearly defined goals and objectives, and
sufficient time and resources should be provided to assess the nature

and extent of the problem, prioritize problem areas, provide for

demonstration, identify the most cost effective remedial measures,

provide technical assistance, and support adequate monitoring and
evaluation.
Within watersheds, areas which have a higher potential to deliver

pollutants should be identified and implementation of measures in
these areas should receive priority attention.
An effective information and education effort to create a better

awareness of remedial measures and their benefits and provision of

adequate technical assistance should be a part of any implementation
effort.

This will ensure timely adoption and the long-term success

of the program.

Implementation of remedial practices should be, at least in part,

focused on a demonstration watershed approach (e.g., PLUARG pilot

watersheds and western Lake Erie tributaries) which will provide a

basis for adequate monitoring and evaluation of program success.

Overall effectiveness of nonpoint source control programs in
attaining phosphorus target loads should be evaluated through
simulation modelling, surveys of the extent of implementation of
agricultural practices, and tributary monitoring.
Developing urban areas should be guided by a master drainage plan and
stormwater management plan which make integration of quality as well

as quantity design possible at the design stage of proposed urban
drainage systems to maximize benefits.

Urban erosion and sediment

control programs should be implemented at the time of land
disturbance.

Studies of urban harbor, estuary and other nearshore problem areas
should include analysis of urban runoff to determine whether it

contributes significant loadings of problem pollutants.
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Monitoring of surface and groundwater for pesticide residues and

their metabolites should be expanded in those areas of the basin
where pesticides use is most intense.

Greater emphasis sh0uld be focused on event sampling of tributaries

with follow up interpretation in order to provide an up-to-date

assessment of nonpoint loadings.

10.

Studies should be initiated and/or expanded pertaining to nonpoint
issues, and especially those identified in this report.

8. Other Agreement Issues

This Chapter describes some activities being carried out by the Board and
its Committees and Work Groups with respect to Great Lakes Water Qua1ity
Agreement issues not covered in ear1ier chapters. This inc1udes survei11ance
and monitoring, data qua1ity assurance, dredging, radioactivity, and vesse1
waste discharges.

8.1

SURVEILLANCE AND MONITORING

Annex 11 of the 1978 Agreement ca11s for survei11ance and monitoring
programs in order to:
1.

Estab1ish the degree to which jurisdictiona1 po11ution contro1
requirements are being met.

2.

Determine the achievement of the genera1 and specific objectives
given in Artic1es III and IV and in Annex 1.

3.

Provide information for measuring 1oca1 and who1e 1ake response to
contro1 measures.

4.

Identify emerging prob1ems.

In order to meet these goa1s, under the auspices of the Water Qua1ity ed
Board, the Great Lakes Internationa1 Survei11ance P1an (GLISP) was deve1op
during the 19705 as a framework within which Great Lakes survei11ance and
addition
monitoring programs wou1d be conducted. A major feature of GLISP, in
ve
to annua1 monitoring programs for each 1ake, was comprehensive, intensi
ed
conduct
be
to
s,
channe1
ing
connect
the
surveys for each of the 1akes and
1983
during
r
Superio
Lake
on
survey
over a nine-year period. The intensive
n has
comp1eted the cyc1e. A report on the intensive survey for Lake Michiga
various
in
are
1akes
other
the
been pub1ished, and reports for the studies on
stages of preparation.
tion,
Thus, GLISP has provided a framework for coordination and coopera

continuity over
resu1ted in considerab1e compatib1e information, and provided
data. GLISP
the
in
time contributing to the confidence which can be p1aced
Commission.
the
to
s
has enab1ed the Water Qua1ity Board to improve its report
four
In 1982, the Board reviewed the adequacy of GLISP to attain the
its 1982
of
part
as
ssion
goa1s. The Board presented its findings to the Commi
GLISP,
of
report. The Board found that, subsequent to the deve10pment
t po11ution. Changes
emphasis had shifted from eutrophication to contaminan
cou1d better
were required so that survei11ance and monitoring programs

ica11y, the extent
de1iver information about comp1ex organic substances, specif
to

the ecosystem
and the sources of contamination, and the response of
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remediaT programs impiemented specificaTTy to correct identified probTems.
Another major shortcoming of GLISP was its inabiTity to ensure that the
required information about persistent organic substances and heavy metaTs, as
weTT as for conventionaT poTTutants, coqu be deTivered in a timeTy manner.
In response, the Board has proposed, through the Board structure, that a
greater degree of accountabiiity be sought from the jurisdictions with regard
to their responsibiiities to meet the related requirements of the Agreement.
Further, to meet these changing priorities and new issues, the Board is
improving the pianning and impiementation of binationai surveiTTance and
monitoring programs on each of the Great Lakes and the connecting channeTs.
These changes are based in Targe part on the experience and knowiedge gained
fran the programs conducted under GLISP.
The Board has estabTished seven task forces - one for each of the Great
Lakes and two for the five connecting channeis - composed of persons
knowTedged about the particuiar water body. Each task force has been charged
to deveTop a surveiTTance and monitoring pTan which is necessary and
sufficient to meet the requirements of the Agreement. After their
deveTopment, review, and approvaT, the Board intends to present the p1ans to
the Commission, with a recommendation that they be adopted, funded, and
impTemented by the Great Lakes jurisdictions. The Board intends to have the
pTans avaiTabTe in time to significantly infTuence the 1985 fier year. The
p1ans wiTT be reviewed annuaTTy to keep them current.

8.2

DATA QUALITY ASSURANCE

The Board recognizes the importance of a sound data quality assurance
pro ram to provide the best data possibTe to the Commission and to the
pub ic. Accurate, reTiabTe data are essentiai to correctTy describe
environmentaT conditions, substantiate the need for corrective measures, and
track the environmentaT response to these measures.
To this end, the Board's Data Quaiity Work Group conducts interiaboratory

comparison studies. Though studies have addressed both conventionaT and
nonconventionaT poilutants, emphasis has been shifting to anaTysis of compTex
organic substances in water, fish, and sediment. The need for particuiar
interTaboratory comparison studies is identified in conjunction with the
SurveiTTance Work Group.

The Data Quaiity Work Group assists Taboratories to improve their
analytica] procedures, maintains information about whether various anaTyticaT
methods wi11 produce comparabTe resuTts, and has compiTed information about
sampie coTTection and handTing practices.

8.3

DREDGING

As required under Annex 7 of the 1978 Agreement, the Board's Dredging
Subcommittee maintains, and periodicaTTy pubTishes, a register of significant
dredging operations which are undertaken in the Great Lakes System. The
Subcommittee a1$o deveToped guideTines for evaTuating dredging operations and
disposaT Options. The register and guideTines for evaiuation of dredging
projects were pubiished in ApriT, 1983. The Dredging Subcommittee evaTuated
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dredged materiai disposai options for two Great Lakes harbors using the Water

Quaiity Board Dredging Subcommittee Guideiines.

Based on this review,

the

Board has recommended that the Commission request the jurisdictions to adopt
the Guideiines as the basis for evaTuating disposai options for dredged
materiais from dredging projects within their jurisdictions in the Great Lakes
System.

The Subcommittee has aiso deveioped preiiminary guideiines for the
selection of Open Take sites for the disposa] of dredged material. To provide
detaiied guidance, the Subcommittee, in ApriT 1983, her a workshop in
Toronto. The objectives of the workshop were to:

1.

EvaTuate existing procedures and criteria for designating open water
disposa] sites.

2.

Identify information gaps affecting the seiection process.

3.

Deveiop guideTines for designating environmentaiiy sound open water
disposaT sites in the Great Lakes Basin.

The Subcommittee considered the deiiberations from
materiai, and formuTated guideiines which
pubiished
as
and quantities of dredged materiais,
types
s,
condition
Open water disposai sites shouid
used.
transportation
avoid adverse impacts on:

the workshop, as we11
consider site-specific
and methods of
be Tocated so as to

1.

Commerce and transportation, inciuding shipping, fishing, pipeTine
and cabie crossings, and minerai and aggregate extraction.

2.

Water intakes and outfaiis.

3.

Recreationai uses and aesthetic va1ues.

4.

.
Bottom t0pography change which coqu adverseiy affect water
regime,
ture
tempera
tions,
f1uctua
circuiation patterns, water 1eve1
erosion and accretion patterns, and wave c1imate.

5.

h
Sites of naturai, cuTturaT, archaeoTogica], historicai, and researc
significance.

6.

Sanctuaries and refuges, breeding, spawning, nursery and feeding

7.

habitats, and passage areas for biota.

.
Species of speciaT interest such as threatened and endangered species

In addition, open water disposaT sites shouid:

1.

Be compatibTe with physicai and chemicai characteristics of the

2.

UtiTize the smaTTest practicabie diSposa1 areas.

dredged materiaT to the extent practicabie.
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3.

Use current and past dredged materiai disposai sites, if these sites
meet the proposed guideiines.

4.

Be seIected to minimize the dispersai, erosion, and siumping of the
materiai to affect the smaiiest practicabie part of the water body.

The Dredging Subconmittee has reported that, when compared with Toadings
from a11 sources of contaminants to Lake Erie, dredging is a reiativeiy minor,
but more easiiy controTIabTe contributor. It is, however, of approximateiy
the same magnitude as the point sources. Measurabie impacts are Tocaiized and
the impact on the ecosystem as a whoIe is probabiy minor.

Detaiis of the above activities are given in the Dredging Subcommittee's
Annual Report to the Board, copies of which are avaiiabie from the IJC Great
Lakes Regiona] Office.

8.4

RADIOACTIVITY IN THE GREAT LAKES BASIN

The Radioactivity Coordinator for the Water Quaiity Programs Committee has
prepared a sixth report, in a series dating from 1975, regarding radioactivity
in the Great Lakes Basin. The report provides information about:
1.

NucTear faciiities in the Great Lakes Basin and reieases from these
faciiities.

2.

Comparative reieases of radioactivity from a coaT-fired and a nuciear
eiectric generating station.

3.

Changes in the procedure to calcuiate dose from concentration data.

4.

Recent changes in jurisdictionaT Timitations for radionuciides.

5.

Radioactivity data for water, fish, and the atmosphere, generated
from jurisdictional programs conducted during 1981 and 1982.

6.

Assessment of Great Lakes radioiogicai quaiity with regard to dose to
man and changes with time.

7.

Remediai measures to reduce and/or prevent reieases of radioactivity
into the Great Lakes ecosystem.

8.

Progress to deveiop repositories for the permanent disposai of
high-1eve1 radioactive waste.

off.Copies of the report are avaiiabie from the IJC Great Lakes Regional
ice.

8.5

POLLUTION FROM SHIPPING ACTIVITIES

In June, 1982 at Toronto, and August, 1983 at Washington, representatives
of the United States and Canadian Coast Guards, together with other interested
agencies, heid joint meetings on progress towards achievement of the
objectives estabiished by the Great Lakes Water QuaIity Agreement of 1978.
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The Reports of these meetings have been forwarded to the International Joint
Commission. A major concern of the Board is that compatible regulations have
not been adopted for the control of vessel waste discharges in the Great Lakes.
Discharge of Vessel Wastes

Annex 5 stipulates that compatible regulations be adopted to govern the
discharge of garbage, sewage, and wastewater from vessels. Both Coast Guard
services have undertaken projects in an attempt to resolve the problems which
gave rise to the unsatisfactory results obtained from sample tests on
installed marine sanitation devices. A meeting was held on January 19, l983
in Ottawa, Ontario between the Canadian and United States Coast Guards in an
effort to agree upon mutually acceptable effluent discharge standards for
marine sanitation devices (MSD) discharging treated sewage into the waters of
the Great Lakes. The current status of activities directed towards adoption
of compatible regulations is summarized as follows:

1.

2.

3.

4.

5.

6.

Canada and the United States Coast Guard will attempt to adopt a
common sewage effluent discharge standard, similar to the criteria
used by the International Maritime Organization; including: 250
fecal coliform/lOO mL; 50 mg/L suspended solids; and 50 mg/L 8005.

Canadian and United States Coast Guards are to propose amendments to
regulations to incorporate the new sewage effluent discharge
standards. Due to the American regulatory process a delay of one
year is anticipated from the time the United States Congress adopts
the new standards. Proposed amendments to Canadian regulations will
be undertaken as soon as possible.
Amended United States regulations will allow a phasing in period for
existing ships, but all MSDs will comply with the new standards
within five years afteradoption.

The Canadian Coast Guard is to seek, through proposed amendments to
d a
regulations, acceptance of United States vessels that have onboar
the
that
stating
certificate issued by the United States Coast Guard
The
rds.
standa
ship's MSD complies with the new effluent discharge
n
United States Coast Guard will similarly seek acceptance of Canadia
Third
.
vessels that have onboard an MSD that is approved by Canada
party vessels will comply with the regulations of the country that
has jurisdiction over the waters in which the ship operates.

Both administrations are to reserve the right to: inspect each
sample
other's ships when in port; if necessary, require effluent
e that
believ
to
s
ground
able
reason
are
tests to be taken where there
and
ions;
provis
tory
regula
cable
appli
the ship does not comply with
.
action
ution
prosec
ute
instit
where violations are found, to

ts, when vessels
Notwithstanding any changes to regulatory requiremen
y with the St.
compl
must
they
,
are in the St. Lawrence Seaway System
Lawrence Seaway Regulations.
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Glossary

The following is a glossary of terms and abbreviations used in this report.
TERMINOLOGY
Adequate treatment - (For municipalities) United States:

minimum of secondary

treatment with maximum effluent concentrations of 30 mg/L each for BOD and
for suspended solids and 1.0 mg/L for total phosphorus; Canada: minimum
of secondary treatment or equivalent with maximum concentrations of 20

mg/L each for BOD and suspended solids.

a geographic location where water, sediment, or fish quality
Area of concern
are degraded and the Great Lakes Agreement water quality objectives or
jurisdictional criteria, standards, or guidelines are exceeded.

BAT

best available waste treatment technology.

BCT

best conventional waste treatment technology.

BHC

lindane.

Bioaccumulation
organisms.

An insecticide.

the process of concentration of substances in living

a
use of a living organism to determine the biological effect(s) of
Bioassay
substance, condition, or factor.
Biomagnify

to increase in concentration in the food chain.

amount
the amount of living matter present in a habitat in a specific
Biomass
of water.
BOD

Biochemical Oxygen Demand; amount of oxygen used by micro organisms
e of the
present in a water or sewage sample in 5 days. It is a measur
t of the
conten
oxygen
the
on
effect of decomposition of organic matter
water.

an indicator
Chlorophyll a - a plant pigment whose concentration is used as
of trophic status.
Coliform

bacteria fran the colon of a warm blooded animal.

650 ~ combined sewer overflows

COD

Chemical Oxygen Demand; a measure by chemical means of the quantity of
oxidizable material present in a water sample.

a judgement by a court which puts into effect a legally
Consent Decree
enforceable remedy.

a substance foreign to a natural system and/or present at
Contaminant
unnatural concentrations.
Control order/requirenent and direction order - enforceable orders in Ontario.
Conventional pollutant - a term which includes nutrients, substances
which consune oxygen upon decomposition, materials which produce an oily
sludge deposit, and bacteria. Conventional pollutants include phosphorus,
nitrogen, chemical oxygen demand, biochemical oxygen demand, oil and
grease, volatile solids, and total and fecal coliform.
Conventional toxic substance
chlorine.

includes phenol, cyanide, ammonia, and

Criteria - numerical limits of pollutants established to protect specific water
uses.

1,1,l-trichloro 2,2 bis(p-chlorophenyl)ethane.

DDT

Deleterious substance

A pesticide.

a substance which can be harmful.

a group of 75 chemicals of the chlorinated dioxin family, including

Dioxin

2,3,7,8 tetrachlorodibenzo para dioxin (2,3,7,8 TCDD).

Dissolved oxygen
life.

Effluent

oxygen dissolved in water, necessary to support

aquatic

water discharged fran a pipe or treatment plant.

the state of containing an abundance or excess of a substance,
Enrichment
for example, nutrient enrichment.
United States Environmental Protection Agency

EPA

abundant in nutrients; waters highly productive in plants and
Eutrophic
organisms.
United States Food and Drug Administration

FDA

GLISP

Great Lakes International Surveillance Plan

the interacting components of air, land, water
Great Lakes Basin Ecosystem
the St.
and living organisms, including man, within the drainage basin of
Lawrence River at or upstream from the point at which this river becomes
the international boundary between Canada and the United States (from

Article I of the 1978 Agreement).
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Guideiines

suggested criteria for programs or effiuent 1imitations.

estabiished by the Boundary Waters
Internationai Joint Commission (IJC)
Treaty of 1909 with 3 United States and 3 Canadian members.
Leachate - water that percoiates or drains through a materiai.

a geographic area in the vicinity of present and future
Limited use zone
municipai, industriai, and tributary point source discharges within which
some of the specific Agreement objectives may not appiy. These zones are
to be designed by the reSponsibie reguiatory agencies (from Articie IV of

the 1978 Agreement).

totai mass of poiiutant to a water body over a specified time,
Loadings
e.g. tonnes per year of phosphorus.
MGD

miiiions of U.S. gaiions per day

MIGD - miliions of imperiai gaiions per day
dodecachioropentacyciodecane.
Mirex
retardant.

Used as an insecticide and a fire

a source of poiiutants frun a wide geographic area, such as
Nonpoint source
from land or atmospheric deposition and precipitation.
water
of
runoff

Nationai Poiiutant Discharge Eiimination System; a permit system
NPDES
1imiting municipai and industriai discharges, administered by EPA and the
states.

materiai that is necessary for growth, principaiiy phosphorus and
Nutrient
nitrogen.
PBB

poiybrominated biphenyi; used previousiy as a fire retardant.

ds,
PCBs ~ poiychiorinated biphenyis; a famiiy of chemicaiiy inert compoun
high
and
ity
having the properties of 10w fiammabiiity and voiatii
dieiectric constant. Past appiications inciude use as hydrauiic fiuids,
coating
heat exchange and dieiectric fiuids; piasticizers for piastics;
nds,
compou
ng
caulki
of
extenders for pesticides; and as an ingredient
paper.
adhesives, paints, printing inks, and carboniess copying

Persistent compound
pH

a substance which remains in the environment.

to 14;
a measure of the acidity or aikaiinity of water on a scaie from 0
s
number
7 is neutrai; low numbers indicate acidic conditions, high
aikaiine.

any of a number of compounds with the basic structure of phenoi
Phenoiics
iics are produced
but with substitutions made onto this structure. Pheno
operation of gas
during the coking of coai, the distiiiation of wood, the
the
and
s,
waste
i
anima
and
human
works and oi1 refineries, from
.
matter
c
organi
microbioiogicai decomposition of

Phosphate - saTt of one of severaT phosphoric acids used as a budeer for
detergents; a constituent of fertiTizer.
Phosphorus
generaTTy considered to be the principal Timiting nutrient
controTTing eutrophication in the Great Lakes.
Point source
a source of poiiutants from a municipaT treatment piant or an
industriaT faciTity, often by way of a pipe.

Primary treatment - mechanicaT removaT of fToating or settTeabTe soTids from
wastewater.

primary treatment p1us bacteriaT action to remove organic
Secondary treatment
parts of the waste.
STudge

soTids removed fran sewage.

A state administered
State PoTTutant Discharge ETimination System
SPDES
permit system Timiting municipaT and industriaT discharges.
a computerized system operated by the
Storage and Betrievai System
STORET
U.S. government for the storage and retrievaT of environmentai data.
STP

sewage treatment piant

Suspended soTids

soTid materiaT suspended in water.

Toxaphene ~ a compTex mixture of toxic compounds produced by the chiorination
of camphene. TechnicaT grade toxaphene consists of about 170 different
chTorinated camphenes. Used as an insecticide and a herbicide.

those compounds which, in sufficient amount on or in an
Toxic substances
organism can cause death, disease, mutation, deformity, or manunction in
that organism or its offspring. These incTude organochiorines such as
DDT, mirex, PCB, hexachTorobenzene, trichTorotoTuene, dierrin, endrin,
heptachTor epoxide, ch10rdane, Tindane, and methoxychTor. Other organic
substances such as toiuene, dioxin, phthaTate esters, furans, and styrenes
are also toxic substances. Toxic metais inciude arsenic, cadmium,
chromiun, copper, iron, Tead, mercury, nickei, seTenium, and zinc. This
Tist is by no means compTete.
Trophic

having to do with the processes of nutrition.

Water quaTity objectives

under the Great Lakes Water Quaiity Agreement, goaTs

set by the Governments of the United States and Canada for protection of

the uses of the Great Lakes.

Water quaiity standard - a criterion or objective for a specific water use
that is incorporated into enforceabie reguTations.
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MEASUREMENT UNITS

metre
gram
tonne

1itre

day

-

m
g
t

L

d

1 m = 3.281 feet
1000 g = 1 kg = 2.205 pounds
1 t = 2,205 pounds

1 L = 0.2642 ga11ons (U.S.) = 0.2200 ga110ns (Canadian)

ki1ogram, 103 grams
mi11igram, 10"3 grams
microgram, 10"6 grams
nanogram, 10'9 grams

kg
mg
pg
ng

m1 111'11 tre, 10'3 11'tres

mL

cubic metres per day

m3/d

tonnes per year

t/yr

mi11igram per 1itre

mg/L

part per mi11ion

microgram per 1itre

ug/L

part per bi11ion

nanogram per 1itre

ng/L

part per tri11ion

microgram per gram

ug/g

part per mi11ion

mi11igram per ki1ogram
microgram per kiIogrmn

mg/kg

ug/kg

part per mi11ion
part per b111ion

nanogram per ki1ogram

ng/kg

part per tri11ion
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