LAKEWIDE MANAGEMENT PLAN
FOR LAKE ONTARIO

Executive Summary
Stage 1: Problem Definition
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Introduction

In 1987, the governments of Canada and the United States made a
commitment, as part of the Great Lakes Water Quality Agreement
(GLWQA), to develop a L akewide Management Plan (LaMP) for each of
the five Great Lakes. According to the 1987 Agreement, “LaMPs shall
embody asystematic and comprehensive ecosystem approach to restoring
and protecting beneficial uses in ... open lake waters’, including
consultation with the public.

ThisStage 1 LaMP (the* problem definition” document) for L ake Ontario
has been developed by Region Il of the U.S. Environmental Protection
Agency (USEPA), Environment Canada (EC), the New York State
Department of Environmental Conservation (NY SDEC), and the Ontario
Ministry of the Environment (MOE) (the Four Parties), in consultation
with the public. Stages 2 through 4 of the Lake Ontario LaMP (the
schedulefor load reduction activities, sel ection of remedial measures, and
resultsasdocumented by monitoring) will bedevel oped, with publicinput,
over the next several years. Although this document serves as the Stage
1 document, it includesinformation from Stages 2-4 where available(i.e.,
some remedial measures have been or are being implemented and
monitoring programs have indicated improvements).

Background

Lake Ontario Toxics Management Plan and Progression
to the LaMP

In response to an identified toxics problem in the Niagara River and Lake
Ontario, aNiagaraRiver Declaration of Intent was signed on February 4,  Lake Ontario Toxics
1987, by the Four Parties. This document required that a Lake Ontario ~ Management Plan Goals:

. . # Drinking water and fish
Toxics Management Plan (LOTMP) be developed. The main purpose of that are safe for human
the LOTMP was to define the toxics problem in Lake Ontario and to consumption.
develop and implement a plan to eliminate the problem through both ~ # Natural reproduction,
individual and joint agency actions. The Four Parties developed a draft ‘t"r’]'éhr'nnotshteszgist}/\féer:‘;'ti(\’/‘;
Toxics Management Plan which was presented for public review in 1988. species, such as bald

The completed LOTMP was published in 1989. Updates of the LOTMP eagle, osprey, mink, and
were completed in 1991 and in 1993. river otter.

The LOTMP identified 11 priority toxic chemicals in the lake and
provided information regarding ongoing load reduction efforts. The
LOTMP has been the primary binational toxic substances reduction
planning effort for Lake Ontario. Assuch, it servesasafoundation for the
development of the Lake Ontario LaMP. In May of 1996, the Four Parties
signed a Letter of Intent agreeing that the LaMP should provide the
binational framework for environmental protection effortsin LakeOntario.

Lake Ontario LaMP
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Remedial Action Plans were

also required by the GLWQA.

These plans address
localized environmental
problems within an Area of
Concern (AOC). AOCs are
specific geographic areas
where significant pollution
problems have been
identified as impairing
beneficial uses such as
swimming, eating fish, or
drinking water.

The Four Parties have reviewed and incorporated al relevant LOTMP
commitments into this Stage 1 Plan.

Scope of the LaMP
The Lake Ontario LaMP focuses on resolving:

# Lakewide beneficial use impairments as defined in the Great Lakes
Water Quality Agreement (Annex 2) and described in Chapter 3 of this
LaMP;

# Critical pollutants contributing to, or likely to contribute to, these
impairments despite past application of regulatory controls, dueto their
toxicity, persistence in the environment, and/or their ability to
accumulate in organisms; and

# Physical and biological problems caused by human activities.

The LaMP will address sources of lakewide critical pollutants, which are
those substances responsible for beneficial use impairments in the open
lake waters of both countries, as well as those substances that exceed
criteria and are, therefore, likely to impair such uses, which require
binational actions for resolution. The Plan will be coordinated with
Remedial Action Plans within the Lake Ontario drainage basin and other
localized efforts which are best suited to address issues of local concern.
In addition, the Plan will utilize linkages to other natural resource
management activities, such as the development of Lake Ontario fish
community objectives by the Great Lakes Fishery Commission and the
Lake Ontario Committee of fisheries managers. The LaMP will address
impairmentsfound in open waters of thelake and nearshore areas, without
duplicating the efforts of localized remedial action plans. Tributaries,
including the Niagara River, are treated as inputs to the lake. The St.
Lawrence River istreated as an output from the lake.

In addition to the Lake Ontario LaMP, there are a number of other
environmental planning efforts upstream and downstream of the Lake
Ontario basin. Plans are being implemented for the Niagara River,
including Remedial Action Plans in both Canada and the U.S,, and a
binational Toxics Management Plan. The major sources of pollutants
within the downstream St. Lawrence River are being addressed through
threeongoing planning efforts: Canadianand U.S. Remedial Action Plans
for the St. Lawrence River at Cornwall and Massena, respectively, and a
St. Lawrence River Action Plan for the section of the river located in the
Province of Quebec.

Lake Ontario LaMP
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LaMP Ecosystem Goals and Objectives

Ecosystem Goals for Lake Ontario:

& TheLake Ontario Ecosystem should be maintained and as
necessary restored or enhanced to support self-reproducing
diverse biological communities.

& The presence of contaminants shall not limit the uses of fish,
wildlife, and waters of the Lake Ontario basin by humans and
shall not cause adverse health effects in plants and animals.

& \Weasa society shall recognize our capacity to cause great
changes in the ecosystem and we shall conduct our activities
with responsible stewardship for the Lake Ontario basin.

The earlier LOTMP developed broad ecosystem goals for Lake Ontario
which have been incorporated in the LaMP process. The LaMP will
expand on these goals by developing more detailed ecosystem objectives
and ecosystem health indicators to be used to measure progress in
restoring LakeOntario. A preliminary effort resultedinthefollowing five
objectives which will serve as a starting point for a more comprehensive
effort to include broader public, private, and governmental input.

# Aquatic Communities (benthic and pelagic): the waters of Lake
Ontario shall support diverse and healthy reproducing and self-
sustaining communities in dynamic equilibrium, with an emphasis on
native species.

# Wildlife: the perpetuation of a healthy, diverse, and self-sustaining
wildlifecommunity that utilizesthelakefor habitat and/or food shall be
ensured by attaining and sustaining the waters, coastal wetlands, and
upland habitats of the Lake Ontario basin in sufficient quality and
quantity.

# Human Health: thewaters, plants, and animals of Lake Ontario shall
be free from contaminants and organisms resulting from human
activities at levelsthat affect human health or aesthetic factors such as
tainting, odor, and turbidity.

# Habitat: Lake Ontario offshore and nearshore zones and surrounding
tributary, wetland, and upland habitats shall be of sufficient quality and
guantity to support ecosystem objectives for the health, productivity,
and distribution of plants and animalsin and adjacent to Lake Ontario.

# Stewardship: Human activities and decisions shall embrace environ-
mental ethics and a commitment to responsible stewardship.

Lake Ontario LaMP
May 1998 3



EXECUTIVE SUMMARY

Management Structure

The Four Parties have the responsibility for developing the Lake Ontario
LaMP and have approved a LaM P management structure that consists of
a Coordination Committee, a Management Committee, a Lake Ontario
Workgroup, and aLakewide Advisory Network (seefigure below). There
are other agencies that have an interest in the LaMP, such as natura
resource and human health agencies, and their involvement on specific
issues is an important component of LaMP decision-making.
Responsibility for ensuring this participation lies with the Management

Committee.
COORDINATION COMMITTEE
- Provides strategic direction
- Resolves significant issues, if required
- Ensures accountability to the public
- Membership:
e
P2 - ¢ United States <+ Ontario
e « Canada * New York State
e
e
- —— s
7 - - h <
P AN
/ N N
7 LAKEWIDE ADVISORY NETWORK  \ MANAGEMENT COMMITTEE
// provides options for involvement in  \ - Provides overall program management
/ the LaMP process: \ - Ensures progress in meeting the LaMP
/ \ schedule, effective public involvement,
- Partnerships and Basin Teams to \ and participation by other agencies as
I promote connections between local = —— necessary
| actions and the LaMP |
\ - LaMP documents and information / - Membership:
\ accessible by mailing lists and the /
\ Internet / * United States + Ontario
\ - Binational forums that will examine / « Canada * New York State
\ N key issues and decisions Y /
AN /s
AN e
S T WORKGROUP
I AN - Carries out day to day activities
AN ~ N necessary to achieve LaMP goals
AN ~
\ . |-~Membership:
AN
\ *United States + Ontario
N\ * Canada * New York State
N
N
AN
AN
N
AN
N
PUBLIC INVOLVEMENT COMMITTEE TECHNICAL SUBCOMMITTEES
- Plans, conducts, and evaluates - As needed to provide scientific and
public involvement activities for technical input
the LaMP

Lake Ontario LaMP Management Structure
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Public Involvement in the Development of
the LaMP

The public involvement program for the LaMP aims to fully support
efforts to create and strengthen partnerships with citizens and
organizationstaking restoration and protection actionsinthe Lake Ontario
basin. Historically, the public involvement process has included the
following elements:

# Holding open Coordination Committee meetings

# Conducting public workshops

# Improving connections with the Remedial Action Plans
# Collecting information and conducting evaluations

# Developing information and education materials

AstheLake Ontario process evolved, the Four Parties asked L ake Ontario
stakeholders for guidance on enhancing the public involvement program.
Asaresult, the agencies have adopted a strategy for aL akewide Advisory
Network.

Lakewide Advisory Network:

¢ Establish partnershipsto promote an understanding of the
connections between local watershed activities and their
impacts on Lake Ontario, to encourage action to conserve
and protect the lake, and to provide input to the LaMP
process.

& Maintain a mailing connection to keep people informed and
solicit interest in the LaMP.

& Provide opportunities for binational discussions between
representatives from the partnerships and other stakeholders
on key issues or other major decisions.

Public Involvement Goals:

# Increase public
understanding and
awareness of Lake Ontario
planning efforts.

# Provide various
opportunities for
meaningful public
consultation in developing
and implementing Lake
Ontario management
plans.

# Promote individual and
corporate, governmental
and non-governmental
environmental stewardship
actions.

# Build partnerships across
the various programs and
initiatives that
are working to preserve
and protect Lake Ontario.

Lake Ontario LaMP
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Problem Definition

Significant changes have occurredin the Lake Ontario ecosystem over the
last century due to the effects of toxic pollution and habitat loss resulting
from therapid development of the Lake Ontario basin. Theextent of these
changes was fully realized in the 1960s and 1970s, when Lake Ontario
colonial waterbirds experienced nearly total reproductive failures due to
high levels of toxic contaminantsin the food chain. 1n 1972, Canada and
the United Statestook actionsto ban and control contaminantsentering the
Great Lakes, and, in 1987, renewed the Great Lakes Water Quality
Agreement with the goal to restore the overall health of the Great Lakes
ecosystem. Today, as a result of these actions, levels of toxic
contaminantsin the Lake Ontario ecosystem have decreased significantly,
and colonial waterbird populations have overcome most of the recognized
contaminant-induced impacts of 25 years ago (i.e., their eggshells show
normal thickness, they are reproducing normally, and most population
levels are stable or increasing). However, bioaccumulative toxics persist
in sediment, water, and biota at levels of concern for some fish species,
such aslaketrout and salmon, and for higher order predators, such asbald
eagles, snapping turtles, mink and otters, and humans. Also, the more
subtle chemically-induced effectsare being investigated. Studieson Lake
Ontario and the Great L akes are being undertaken to identify the effects
of persistent toxic chemicals on wildlife. These will be reported on in
future LaM P documents.

The GLWQA provides fourteen indicators of beneficial use impairments
(identified in the text box below) to help assess the impact of toxic
chemicals and other factors on the Great Lakes ecosystem. These
indicators provide a systematic way to identify pollutant impacts on the
entire ecosystem, ranging from phytoplankton to birds of prey and
mammals, including humans.

cause any of the following:

problems
6. Degradation of benthos

As defined by the Great Lakes Water Quality Agreement, "impairment of beneficial use(s)" isa
change in the chemical, physical, or biological integrity of the Great L akes System sufficient to

1. Restrictions on fish and wildlife consumption 8. Eutrophication or undesirable algae

2. Tainting of fish and wildlife flavor 9. Restrictions on drinking water
3. Degradation of fish and wildlife populations consumption, or taste and odor problems
4. Fish tumors or other deformities 10. Closing of beaches

5. Bird or animal deformities or reproductive 11. Degradation of aesthetics

7. Restrictions on dredging activities zooplankton populations

12. Added costs to agriculture or industry
13. Degradation of phytoplankton and

14. Loss of fish and wildlife habitat

Lake Ontario LaMP
May 1998
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The GLWQA defines critical pollutants as “substances that persist at
levels that, singly or in synergistic or additive combination, are causing,
or are likely to cause, impairment of beneficial uses despite past
application of regulatory controls due to their:

1. presence in open lake waters;

2. ability to cause or contribute to a failure to meet Agreement
objectives through their recognized threat to human health and
aquatic life; or

3. ability to bioaccumulate’.

In preparing thisbinational problem assessment (see summary tableonthe
next page), Canada and the United Statesfirst independently evaluated 13
of the Lake Ontario beneficial useimpairmentsfor those geographic areas
within their jurisdictions (Rang et al., 1992; USEPA and NY SDEC,
1994). Theagenciesproceeded tointegratetheir separate eval uationsinto
this binational assessment of the status of beneficial use impairmentsin
Lake Ontario. The fourteenth beneficial use impairment, loss of fish and
wildlife habitat, was evaluated using Lake Ontario habitat reports
compiled by the United StatesFish & Wildlife Service (USF&WS) as part
of the LaM P evaluation process (Busch et al., 1993) and others (Whillans
et al., 1992). The LaMP recognizes the importance of appropriate
linkages to other natural resource management initiatives such as fishery
management plans, lake-level management, wetlands protection,
watershed management plans, and control strategies for exotic species.

This report does not provide a complete analysis of the biological and
physical problems facing the lake because the ecosystem objectives and
indicators needed to eval uate these problems are still being devel oped and
will be reported on as part of the Stage 2 reporting for the LaMP (see
Binational LaMPWorkplan). TheLaMPwill providean assessment of the
physical and biological problemsafter these objectivesandindicatorshave
been completed. Recognizing that the development of ecosystem
objectives may require a considerable amount of time, the LaMP will
move forward with the development of a critical pollutants reduction
strategy rather than wait until all physical and biological problems have
been defined.

The Four Parties have identified the lakewide beneficial use impairments
of Lake Ontario:

# Restrictions on fish and wildlife consumption

# Degradation of wildlife populations

# Bird or animal deformities or reproductive problems
# Loss of fish and wildlife habitat

Thereisdirect and indirect evidencethat PCBs, DDT and its metabolites,
mirex, and dioxins/furans are impairing beneficial usesin Lake Ontario.

Lake Ontario LaMP
May 1998 7
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Summary of Lake Ontario

L akewide Beneficial Use
Impairments and Related

Critical Pollutantsand Other

Factors.

L akewide | mpairments

I mpacted Species

Lakewide Critical
Pollutants & Other Factors

Restrictions on Fish and
Wildlife Consumption

Trout, Salmon, Channel
catfish, American eel, Carp,
White sucker

Walleye, Smallmouth Bass®

All waterfow!®

PCBs, Dioxins, Mirex

Mercury?

PCBs, DDT, Mirex®

Snapping Turtles” PCBS
Degradation of Wildlife Bald Eagle® PCBs, Dioxin, DDT
Populations

Mink & Otter® PCBs
Bird or Animal Deformitiesor |Bald Eagle® PCBs, Dioxin, DDT
Reproductive Problems

Mink & Otter® PCBs

Loss of Fish and Wildlife
Habitat

A wide range of native fish and
wildlife species

Lake Level Management

Exotic Species

Physical Loss, Modification,

and Destruction of Habitat

@ Canadian advisories only.

®U.S. Advisories only.

¢ Indirect evidence only (based on fish tissue levels).

Notes: Dieldrin, although listed asa LaMP critical pollutant, is not associated with an impairment of
beneficial use.
“DDT"” includes al DDT metabolites; “Dioxin” refersto all dioxins/furans.

It isalso important that the Lake Ontario LaM P consider toxic substances
that are likely to impair beneficial uses. In this case, there may be no
direct evidence that a substance contributes to use impairments, but there
is indirect evidence if a chemical exceeds U.S. or Canadian standards,
criteria, or guidelines. A review of recent fish tissue contaminant
concentrations identified mercury as alakewide contaminant of concern
because mercury concentrationsinlarger smallmouth bassand walleyeare
likely to exceed Ontario’s 0.5 parts per million (ppm) guideline for fish
consumption throughout thelake. Althoughthereareno U.S. or Canadian
consumption advisories for smallmouth bass and walleye on a lakewide
basis, the data are sufficient to identify mercury as a critical pollutant as
part of the LaMP pollutant reduction strategy. Additional sampling may
be required to fully characterize contaminant concentrations in some
species that are not regularly sampled throughout the lake. As with
mercury, dieldrin is not linked to a lakewide impairment but dieldrin
concentrations exceed the most stringent criteria for both water and fish
tissue. Given the lakewide nature of these exceedences of the most
stringent criteria, dieldrin is also included in the list of LaMP critical
pollutants.

Lake Ontario LaMP
May 1998
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The Lakewide Critical Pollutants that will be the focus of LaMP source
reduction activities are;

# PCBs

# DDT and its metabolites
# mirex

# dioxing/furans

# mercury

# dieldrin

These critical pollutants are of concern because they are persistent
(remaining in the water, sediment, and biotafor long periods of time) and
bioaccumulative (accumulate in aguatic organisms to levels that are
harmful to human health). Itistheintent of the Four Partiesto prevent the
development of additional lakewide use impairments that may be caused
by other persistent, bioaccumul ative toxics entering the lake. Therefore,
the LaMP will include actions that will address these critical pollutants
and the broader class of chemicals known as persistent, bioaccumul ative
toxics.

The Four Parties agree that loss of fish and wildlife habitat is alakewide
impairment caused by artificial lake level management; the introduction
of exotic species; and the physical loss, maodification, and destruction of
habitat, such as deforestation and the damming of tributaries.

Local use impairments are also identified in this document. However,
these impairments are best addressed on a local level through the
development and implementation of Remedial Action Plans and other
local management efforts.

ThroughtheLaMP, the Four Partiesseek to restorethelakewidebeneficial
uses of the lake by reducing the input of critical pollutants and persistent,
bicaccumulative toxics to the lake, and by addressing the biological and
physical factors discussed above. The Four Partieswill also improve the
database on sources and loadings of critical pollutants and other factors
causing these impairments. The critical pollutants identified above are
familiar to most citizens involved in Lake Ontario protection efforts, as
they have been the subject of ongoing management, reduction, and
prevention activities for many years. Despite these activities, levels of
these critical pollutants remain a concern due to historic releases and
practices contaminating sediments and soils, that are now being leached
into Lake Ontario waters slowly; long-range atmospheric transport from
distant sources; and inputs from other Great Lakes. Hence, restoring
these impairments is an ongoing challenge.

Lake Ontario LaMP
May 1998 9
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The Four Parties plan to prioritize source reduction efforts to address the
most significant contributors of critical pollutants. Based on the limited
loadings data available, it appears that a significant load of critical
pollutants to the lake originates outside the Lake Ontario basin. The
upstream Great Lakes basin contributes the majority of the estimated
loadings of PCBs (440 kg/yr), DDT and its metabolites (96 kg/yr), and
dieldrin (43 kglyr). Attention must also be focused on the Niagara River,
since most of the mirex entering Lake Ontario originates in the Niagara
River basin (1.8 kg/yr), and it also contributes to the load of other critical
pollutants to the lake. Atmospheric deposition is a source of critical
pollutants and appears to be the largest known source of dioxing/furans,
contributing approximately 5 grams per year. The LaMP will also seek to
address the inputs of critical pollutants from water discharges within the
Lake Ontario basin, including point source discharges directly to the lake
and point and non-point source discharges to the tributaries to the lake.

Progress to Date

The Four Parties have implemented programs and undertaken activities,
both regulatory and voluntary, that have resulted in measurable
improvementslakewide. Other actionshaveledtosmall incremental gains
inlocalized areas. Remedial Action Plan projectsare reducing pollutants,
cleaning up the environment, and restoring habitat in Areas of Concern
(AOC). Activitiesare also ongoing to protect and promote human health
inthebasin. Joint federal/state and federal/provincial programsto reduce
sources of pollutantsto thelake have been ongoing under theLOTMP and
other initiatives. Environmental progressis evident in the reduced levels
of contamination in lake biota and other ecological improvements.
Highlights of this progress follow.

Binational Activities

The Niagara River Toxics Management Plan (NRTMP): Significant
progress has been made towards achieving the 50 percent reduction of 10
priority toxicsin the Niagara River. The 1996 NRTMP Progress Report
outlines actions and results achieved by the Four Parties, including the
following:

# Asof 1995, the number of Ontario point sourcesdirectly discharging to
the Niagara River had been reduced to 16. The data show that the daily
loadings of 18 priority toxics had been reduced by 99 percent.

# In New York State, an 80 percent reduction in 121 organic and in-
organic priority pollutants from significant point sources was realized
between 1981 and 1986. Between 1986 and 1994, another 25 percent
reduction was reported.

10
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# In the U.S,, 26 hazardous waste sites were identified as having the
greatest potential for toxic pollutant loadings to the Niagara River.
Accelerated remediation schedul es were established for these sites. To
date, remedia construction has been completed at 8 of these sites, and
remedial activities are underway at 10 sites.

# Under Canadian and U.S. programs, contaminated sedimentsin several
tributaries to the Niagara River have been cleaned up.

Development of Mass Balance Models: Mass balance models were
developed that relate loadings of toxic contaminants to the lake to levels
in water, sediment, and fish. These models provide an initial technical
basis for determining load reduction targets, estimating how long it will
taketo meet these targets, and planning for additional measures necessary
to achieve load reduction goals.

Development of Draft Ecosystem Objectives: Thedevelopment of draft
ecosystem objectives for wildlife, habitat, aquatic communities, human
health, and environmental stewardship has provided direction and abasis
for establishing targets, or ecosystem indicators, as a means to check on
the effectiveness of remedial activities.

Activities in the United States

# New York State has banned the use of DDT, mirex, and dieldrin.
Allowable uses of mercury have also been severely restricted.
Production of PCBs and their use in the manufacture of new equipment
is no longer allowed. Older equipment and transformers containing
PCBs are being systematically removed from service and properly
disposed.

# In 1993, USEPA conducted pollution prevention inspections at seven
industrial facilities in the Lake Ontario basin. As a result of these
inspections, pollution prevention measures were implemented that
eliminated about 43 percent (213,000 1bs.) of toxic chemical pollutants.

# TheLOTMPidentified seveninactive hazardouswaste sitesin the Lake
Ontario basin where remedia actions had not been completed.
Remedia actionsat four of these seven sites have now been compl eted.
Two of the remaining sites are under remedia construction and the
other siteisin design.

# USEPA, in partnership with Erie County, New Y ork, has established a
“Clean Sweep” program to help farmers in the Lake Ontario basin
dispose of unwanted and/or banned pesticides in an environmentally
safe manner. To date, the program has been implemented in 15
counties, and over 120,000 pounds (gross) of agricultural hazardous or

Lake Ontario LaMP
May 1998
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toxic products have been collected and properly disposed, including
DDTs, dioxin-contaminated pesticides, chlordane, arsenic, lead, and
mercury.

# USEPA and NY SDEC are conducting a“ Source Trackdown” projectin
order to facilitate the identification and remediation of contaminant
sourcesto thelake. Thisinformation will be used to confirm unknown
sources, determine the effectiveness of remediation activities, and plan
follow-up sampling activities.

Activities in Canada

# Ongoing and new activitiesto reducecritical pollutant loadingsto Lake
Ontario from Ontario sources are undertaken within the framework of
the Canada-Ontario Agreement respecting the Great Lakes Basin
Ecosystem (COA). The list of critical pollutants identified in this
document has been deliberately included in the COA to support further
reductionsin releases of the critical pollutants, along with reductionsin
the releases of these and other chemicals under the Niagara River
Toxics Management Plan. The COA Tier | substances, which include
the LaMP critical pollutants, are targeted for zero discharge to Ontario
waters.

# Since 1993, Ontario haspromulgated Clean Water Regulationsunder its
MISA (Municipal and Industrial Strategy for Abatement) program for
nine industrial sectors. organic chemicals, iron and steel, pulp and
paper, petroleum refineries, metal casting, metal mining, inorganic
chemicals, industrial minerals, and electric power generation. Thegoal
for the 34 regulated plants located within the basin is the use of best
available treatment technologies to substantialy reduce pollutant
loadings. Compliance with the MISA regulations will achieve more
than a 70 percent reduction in the release of toxic pollutants to the
waters of Lake Ontario by 1998. Thevirtual elimination of releases of
persistent toxic substances, such as dioxins, is one benefit of this
activity.

# Ontario has banned the use of several of the Lake Ontario critical
pollutants (DDT, dieldrin, and mirex) and, in cooperation with
Environment Canada, recently confirmed that no legal use is taking
place in Ontario. Long-standing restrictions on the use of PCBs to
closed systems has prevented any deliberate rel eases to the ecosystem;
accidental releasesare apossibility, whichiswhy the decommissioning
and destruction of PCBs are being accelerated in Ontario.

# The national program, Accelerate Reduction/Elimination of Toxics
(ARET) callsfor the voluntary reduction of 101 substances from either
direct or indirect industrial dischargesto air, land, and water. The goal
isa 90 percent reduction of persistent bioaccumulative toxic emissions

Lake Ontario LaMP
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and a 50 percent reduction of other toxic substance emissions by the
year 2000. Under the ARET challenge, a total of 287 organizations
across Canada have responded, over 100 of which are located in
Ontario. Together, these facilities have committed to voluntary
reductions in emissions of toxic substances of nearly 17,500 metric
tonnes nationally (as of year-end 1995).

# The Ontario Environmental Coadlition, in cooperation with Ontario
Farmers, is developing Environmental Farm Plans (EFPs) to assess
environmental concerns. EFPs will continue to receive $5.6 million
through the year 2000 from the Agricultural Adaptation Council, with
technical support provided by the Ontario Ministry of Agriculture, Food
and Rural Affairs (OMAFRA). Approximately 10,000 farmers have
voluntarily attended farm plan workshops, and 5,186 approved
integrated action plans and implementation strategies are in place to
improve pest management and control erosion and agricultural runoff
from farms.

# Over the past five years, the partnership of OMAFRA and the Crop
Protection Institute, MOE, and AgCare has instituted an Agricultural
Pesticides Container Collection Program. One million containers have
been collected over the last two years.

Areas of Concern

Remedia Action Plan (RAP) development and implementation continues
intheNiagaraRiver, Hamilton Harbour, Toronto Harbour, Port Hope, Bay
of Quinte, Oswego, Rochester Embayment, and Eighteenmile Creek Areas
of Concern. In addition to RAPs, other local environmenta planning
efforts are underway that will contribute to a reduction in Lake Ontario
critical pollutants.

Improving Fish and Wildlife Populations

Many habitat restoration and protection projects are underway intheLake
Ontario basin. For example:

# IntheU.S,, theNew Y ork State Open Space Conservation plan provides
a statewide process to identify and acquire undeveloped habitats. The
Ecological Protection and Restoration Program of USEPA’s Gresat
LakesNational Program Officeprovidesfunding for avariety of habitat
restoration projects in Lake Ontario, including: barrier beach and
wetlands habitat restoration onthelake sshoreline; creation of wildlife
nesting habitat and exotic vegetation control at Deer Creek Marsh
Wildlife Management Area; and protection and restoration of Sandy
Pond Peninsula. 1n 1995, the non-profit New Y ork River Otter Project
began the process of introducing nearly 300 river otters to the Lake
Ontario basin.

Lake Ontario LaMP
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# In Canada, EC’s Cleanup Fund is currently supporting, in conjunction
with its many partners, more than 30 habitat rehabilitation projectsin
the Lake Ontario watershed. By March of 1996, 45 km of riparian and
40 hectares of wetland habitats had been rehabilitated as a result of
project activities supported by the Fund and its partnerships.
Rehabilitation of an additional 18 km of riparian habitat and 409
hectares of wetlands isin progress. Canada s Great Lakes Wetlands
Conservation Action Plan is a five year plan that focuses on the
conservation of coastal wetlands along the lower Great Lakes. Priority
areas for protection and rehabilitation have been identified along the
L ake Ontario shoreline.

Environmental Trends in the Lake Ontario Ecosystem

Duein part tothe programsand initiatives described above, environmental
progress has been documented in Lake Ontario, both in the reduction of
levels of contaminants found in the organisms, water quality, and
sediments within the lake, as well as in the population numbers and
reproductive success of various species found in the Lake Ontario basin.

# Theinput of toxic chemicals associated with suspended sediment from
the Niagara River has declined, most significantly between 1960 and
1990.

# Numbersof fish-eating gullsand cormorantshaveincreased dramatical -
ly inthelast 20 years. PCB levelsin herring gull eggs decreased by an
order of magnitude from the mid-1970s to the late 1980s; dieldrin
levels decreased by 80 to 90 percent.

# New York's bald eagle population is estimated to be growing at an
annual rate of between 15 to 30 percent since 1988.

# Overal, the fish community has experienced a dramatic reduction in
contaminant levels for PCBs and mirex since the mid-1970s, and a
slower rate of decline since the mid-1980s. Levels of mercury in fish
from eastern Lake Ontario do not show a statistically significant trend.

LaMP Agenda

Based on the impaired beneficial uses of Lake Ontario and the critical
pollutants and biological/physical factors contributing to these
impairments, the Four Parties have proposed an agenda of ongoing and
future activities that will continue efforts to move towards the restoration
of beneficial uses of the lake and achieve virtual elimination of critical
pollutants. The Four Parties recognize that there are many groups,
organizations, and agenciesimplementing activitiestoimproveand protect
the Lake Ontario basin. The LaMP process provides an opportunity to
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develop better connections with these various activities and build on the
successes aready achieved.

Examples of proposed future binational activities include:

# The U.S. and Canada will continue to work with their Great Lakes
stakeholders to implement the “ Canada-United States Strategy for the
Virtual Elimination of Persistent Toxic Substancesin the Great Lakes
Basin” to pursue the goa of virtual elimination of persistent toxic
substances in the basin.

# The U.S. and Canada will continue to support the Integrated
Atmospheric Deposition Network (IADN), abinational network of 19
stationsinthe U.S. and Canadaestablished and operated for the purpose
of monitoring the atmospheric deposition of toxic substances to the
Great Lakes.

Examples of proposed future activitiesin the U.S. include:

# Implementation of the USEPA/NY SDEC Performance Partnership
Agreement, which sets out mutual understandings of New Y ork State
and USEPA regarding environmental projects to be pursued. The two
principles upon which the Agreement is based are maintaining the
efficiency and effectiveness of existing programsin the state and taking
additional action, asnecessary, to solve particular problemsin particul ar
places through “Community-Based Environmental Protection.” The
Lake Ontario basin has been identified as one of the priority
community-based environmental initiativesfor USEPA and NY SDEC.

# InFebruary 1998, NY SDEC completed the adoption process and began
toimplement theregulations, policies, and procedures contained within
the Great Lakes Water Quality Guidance (GLWQG) (further described
in Chapter 4). The implementation of the GLWQG will result in
consistent state water pollution control programs throughout the U.S.
Great Lake States and will lead to substantial reductionsin the loading
of LaMP critical pollutants and other pollutants.

# USEPA and NY SDEC will conduct additional trackdown studies in
order to pinpoint significant sources of critical pollutantsin tributaries
tothelake, and will form atrackdown workgroup to identify immediate
remedial activities.

# In 1996, the citizens of New York passed a $1.75 hillion Clean
Water/Clean Air Bond Act. Approximately $125 million has been
targeted for Clean Water projects in the Great Lakes basin. Funding
will support point source, non-point source, and pollution prevention
initiatives, as well as activities to restore aquatic habitat and preserve
open space.

Lake Ontario LaMP
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Examples of proposed ongoing and future activities in Canada include:

# EC and MOE will continue to implement COA. The ultimate goal of
COA istoachievethevirtual elimination of persistent, bioaccumulative
substances from the Great Lakes basin ecosystem by implementing
strategies consistent with zero discharge.

# Under MOE's Clean Water Regulations, developed under MISA,
effluent limitsfor 10 sectorswill beinforceby 1998. Theseinclude 34
industrial plantsin the Lake Ontario basin.

# EC's Cleanup Fund will continue to provide funding and technical
support to a wide range of contaminated sediment, urban stormwater,
and agricultural projects aimed at controlling sources of pollution to
Lake Ontario, aswell as habitat restoration and enhancement projects.

# Canadaand Ontarioinitiated aL ake Ontario Tributary Priority Pollutant
Monitoring Study beginning in the spring of 1997, in order to provide
recommendations for targeted actions within watersheds identified as
significant sources of priority pollutants.

Binational LaMP Workplan

The 1987 GLWQA specifiesthat, when the problemsin thelake have been
identified and the Stage 1 LaM P has been completed, a Stage 2 LaMP be
prepared which sets out a schedule for load reduction activities. The Four
Partiesproposeto devel op thetechnical information necessary tofocusthe
actions undertaken through the LaM P and provide the foundation for the
Stage 2 LaMP.

The Stage 2 LaMP will identify the additional actions that will be
necessary to restore the beneficial uses of Lake Ontario. The Four Parties
will, however, initiate additional LaM P actions prior to the completion of
the Stage 2 document if these actions areidentified asnecessary to achieve
LaMP goals.

The following table identifies the activities that the Four Parties propose
to undertake binationally (either jointly or in acomplementary fashion) to
move towards the compl etion of the draft Stage 2, and to continueto build
partnerships and provide information about the LaMP process. It isthe
goal of the Four Partiesto devel op the technical information in draft form
within two years. Preparation of the Stage 2 LaMP will then commence,
incorporating public input on the draft technical information. Itisthe goal
of the Four Partiesto produce a draft Stage 2 document for public review
by fall of the year 2000.

16
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Binational Workplan for the Lake Ontario LaMP

critical and other
pollutants

programs to reduce
loadings of critical
pollutants

Activity 3-year objectives Priorities Déliverables
(Spring 2000, unless otherwise specified)
Reducing inputsof  |Continue existing |Evaluate effectiveness of [a) Table and map identifying likely point and non-point

existing programs

Support implementation
of Binational Great

sources of critical pollutants; the data collection will
focus on sources in the basin but will also include
upstream sources entering viathe Niagarariver; mgor
atmospheric sources from out of the basin may also be

Lakes Toxics Strategy included
b) Forecast reductions in loadings as aresult of existing
activities
Update pollutant  |Undertake source a) Prioritized listing of point, non-point, and basin sources|

loadings and
contaminant levels
and instigate new
control programs to
address identified
sources and
loadings

trackdown to identify
sources

Update tributary loading

Update sewage treatment
plant loading

Enhance existing mass

balance models

Facilitate cooperative
|akewide monitoring

contributing loadings of critical pollutantsto include
significant sources on each side of the lake

b) Updated table 3-3 and 3-4 for LaMP
¢) Updated tables 3-5 and 3-6 for LaMP

d) First cut mass balance model to describe major fluxes
of critical pollutantsinto and out of Lake Ontario

(Spring 1999)

€) Binational prioritieslisting for monitoring needs
(Spring 1999)

f) Workplan for cooperative monitoring

Refine LaMP List
of Critical
Pollutants

Review new dataas
necessary

Determination of any additional critical pollutants (in
consultation with health and resource agencies)

Lake Ontario LaMP
May 1998
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Activity

3-year objectives

Priorities

Deliverables
(Spring 2000, unless otherwise specified)

Updating/reassessing |Refine beneficial  |Further assess lakewide
beneficia use use impairment beneficial uses:
assessmentsin open  |assessment
lake waters Priorities:
1) Chemical impactson [d) Updated benthos impairment section for Stage 2 LaMP
benthos
2) Chemical and other  |b) Binational beneficial use assessment of phytoplankton
factorsinfluencing and zooplankton populations using information from
phytoplankton and the Canadian Department of Fisheries and Oceans
zooplankton Bioindex project, MOE’ s intake monitoring, USEPA’s
populations Lake Guardian research program, and the U.S.
Bioindex project carried out by the NYSDEC, U.S.
Fish & Wildlife Service, and Cornell University
3) Updateson status of |c) Binational update on status, using relevant, readily
colonia waterbirds, available data, addressing chemical and nonchemical
bald eagles, mink, and| factors
otter
4) Updates of all d) A series of prioritized updatesto be prepared using
beneficial use relevant data on beneficial use impairment indicators,
impairments as with management recommendations; may not include
necessary, wheredata | update on all 14 indicators for the Stage 2 LaMP
available on impacts
of physical and
biological factors
impacting beneficial
uses
Managing biological |Continue habitat  |[Summarize Map and table identifying nearshore underway and
and physical factors |protection and underway/proposed proposed (to year 2000) actionsto protect or restore
restoration activities|actions for nearshore by |physical habitat
fall 1998
Developing Update ecosystem |Review work completed |Binational workplan for ecosystem objectives
ecosystem objectives |objectives and to date by technical development including role of public consultation, priority
and indicators determine subcommittees; in objectives for pelagic, benthic, and wildlife communities
monitoring conjunction with (Spring 1999); begin implementation of Workplan
indicators partners, determine next
steps
Develop objectives [Set restoration Delisting objectives for the LaMP for each of 3 beneficial
for restoration of  |objectives, determine uses impaired by chemicals as basis for loading reduction
beneficial uses necessary loading schedules, for public consultation in 1999
reduction schedules,
develop monitoring
mechanisms
Lake Ontario LaMP
18 May 1998
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Activity

3-year objectives

Priorities

Deliverables
(Spring 2000, unless otherwise specified)

Facilitating public  |Establish Basin Identify and meet with  |[@) Agreementswith Basin Teams and partnersto
involvement - three  |Teams and partners cooperate in sharing information, encouraging actions
tiered Lakewide partnerships to preserve and protect the lake and watershed, and
Advisory Network providing public input to the LaM P process (Spring
1999)
b) Meetings with groups on issues of concern as
necessary
Maintain Provide updated a) Up to date Lake Ontario LaMP homepage
information information viathe Lake
connection Ontario LaMP Web page [b) Occasional mailings for informational updates and
and mailings gathering public input
Hold binational Convene hinational Lake [Binational forum meeting likely in 1999
Lake Ontario Ontario forums, as
forums at necessary, with
significant stagesin |participants from Basin
the LaMP process [Teams, partners, and
other interested
stakehol ders
Reporting Produce annual Produce Year 1 Annual |A short annual report highlighting progress to be released
status reports Report at joint Lake Ontario LaMP and NRTMP annual meeting
Produce draft Stage [1) Assess existing Draft Stage 2 will be available for public review in the fall
2 report programs of 2000

2) Update sources and
loadings

3) Present revised
objectives and
indicators

4) Present draft load

reduction schedules

Lake Ontario LaMP
May 1998
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AOC Areaof Concern

ARCS Assessment and Remediation of Contaminated Sediments
ARET Accelerate Reduction/Elimination of Toxics

BCC Bioaccumulative Chemicals of Concern

CEPA Canadian Environmental Protection Act

COA Canada-Ontario Agreement Respecting the Great Lakes Basin Ecosystem
CSO Combined Sewer Overflow

CWS Canadian Wildlife Service

DFO Department of Fisheries and Oceans (Canada)

EEM Environmental Effects Monitoring

EC Environment Canada

GIS Geographic Information System

GLIMR Great Lakes Information Management Resource

GLIN Great Lakes Information Network

GLRC Great Lakes Research Consortium

GLWCAP (Canada's) Great Lakes Wetlands Conservation Action Plan
GLWQA Great Lakes Water Quality Agreement

GLWQG Great Lakes Water Quality Guidance

13C International Joint Commission

LaMP L akewide Management Plan

LOTMP Lake Ontario Toxics Management Plan

MISA Municipal and Industrial Strategy for Abatement

MNR Ontario Ministry of Natural Resources

MOU Memorandum of Understanding

MOE Ontario Ministry of the Environment

NPDES National Pollutant Discharge Elimination System
NRTMP Niagara River Toxic Management Plan

NYSDEC New Y ork State Department of Environmental Conservation
OoLMC Onondaga L ake Management Conference

OMAFRA Ontario Ministry of Agriculture, Food, and Rural Affairs
PAHs Polycyclic Aromatic Hydrocarbons

PCBs Polychlorinated Biphenyls
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PPA Performance Partnership Agreement
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RAP Remedia Action Plan

RCRA Resource Conservation and Recovery Act
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USACE U.S. Army Corps of Engineers
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Note: Pleaserefer totheglossary in Appendix A for definitions of technical terms. For your convenience,
each term appearing in the glossary isitalicized the first timeit is used in the text.
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CHAPTER 1

INTRODUCTION
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In 1987, the governments of Canada and the United States made a
commitment, as part of the Great Lakes Water Quality Agreement
(GLWQA), to develop a Lakewide Management Plan for each of the five
Great Lakes. The purpose of a Lakewide Management Plan (LaMP) isto
identify the actions necessary to restore and protect the lake. There area
number of important principles that guide the development of LaMPs.
Accordingtothe 1987 Agreement, “LaMPs shall embody asystematic and
comprehensive ecosystem approach to restoring and protecting beneficial
uses in ... open lake waters’, including consultation with the public.
LaMPswill also provide an important step towards the virtual elimination
of persistent toxic substances and the restoration of “physical, chemical,
and biological integrity” (1JC, 1987) of the lakes. Through a LaMP,
efforts will be coordinated among governmental agencies to reduce
amounts of contaminants entering the lake and address causes of lakewide
environmental problems. Plans are being developed in four stages:
problem definition (Stage 1), schedule for load reduction activities (Stage
2), selection of remedial measures (Stage 3), and successful results as
documented by monitoring (Stage 4).

This Stage 1 LaMP for Lake Ontario has been developed by Region |1 of
the U.S. Environmental Protection Agency (USEPA), Environment
Canada (EC), the New York State Department of Environmental
Conservation (NY SDEC), and the Ontario Ministry of the Environment
(MOE) (the Four Parties) in consultation with the public. It identifiesthe
progress seen to datein thelake asaresult of actions aready implemented
and proposes future actions that the Four Parties can take, individually or
jointly, to address identified problems.

One of the challenges of the LaMP is to understand the state of Lake
Ontario as it exists today and how it may change in the near future and
over thelong term. Concentrationsof toxic substancesinwater, sediment,
fish, and wildlife respond at different rates to changes in loadings and
changes in biological or physical conditions. Programs in place today
which have already reduced critical pollutant loadings may not have an
impact on environmental levels for decades, particularly in fish and
wildlife. Thistime lag must be considered when evaluating data which
were often collected severa years before being reported and which reflect
loadings which occurred many more years before data collection.
Organisms accumulate chemicals or metals that have been in the
ecosystem for long periods of time, either in sediment or in organisms
which are lower on the food chain. Estimating if current programs will
eventually resolve some of these ecosystem issues and over what time
frame is an important step in understanding what additional measures are
necessary to accelerate the cleanup of Lake Ontario.

1.1 Background
and Purpose

The 1987 Great Lakes Water
Quality Agreement calls for
achieving common water
quality objectives, improved
pollution control throughout
the basin, and continued
monitoring. It focuses on
restoring and maintaining
“the chemical, physical, and
biological integrity of the
waters of the Great Lakes
Basin Ecosystem...the
interacting components of air,
land, and water and living
organisms including man
within the drainage basin of
the St. Lawrence River.”
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ThePlanwill build on existing programsthat are being implemented in the
Lake Ontario basin to manage toxic substances. Additional information
beyond that which is required for Stage 1 has been included where
available (i.e., some remedial measures have been or are being
implemented and monitoring programshaveindicated improvements). The
Four Partieswill continue to devel op Stages 2 through 4 with public input
over the next several years.

This report has taken a number of years to produce. As part of this
process, the Four Parties agreed that the cut-off date for adding new
information would be November 1996. It istherefore recognized that, in
some cases, the background information requires updating. In other cases,
new information needs to be reviewed and assessed relative to the
conclusions expressed in this report. The binational workplan
acknowledges this heed and presents a schedule for updating the current
data base.

1.2 Physical and
Environ-
mental
Features of
the Lake
Ontario
Basin

Lake Ontario is the last of the chain of Great Lakes that straddle the
Canada/United States border. Itsshorelineisbordered by the Province of
Ontario on the Canadian side and New Y ork State on the U.S. side (see
Figure 1-1). Lake Ontario is the smallest of the Great Lakes, with a
surface area of 18,960 km2 (7,340 square miles), but it has the highest
ratio of watershed areato lake surface area. It isrelatively deep, with an
average depth of 86 meters (283 feet) and amaximum depth of 244 meters
(802 feet), second only to Lake Superior. Approximately 80 percent of the
water flowing into Lake Ontario comes from Lake Erie through the
Niagara River (USEPA et al., 1987). The remaining flow comes from
Lake Ontario basin tributaries (14%) and precipitation (7%). About 93
percent of the water in Lake Ontario flows out to the St. Lawrence River;
the remaining 7 percent leaves through evaporation. Since Lake Ontario
isthedownstream Great L ake, it isimpacted by human activitiesoccurring
throughout the Lake Superior, Michigan, Huron, and Erie basins.
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Figure 1-1. Lake Ontario Drainage Basin

Climate

The climate of the entire Great Lakes basin is characterized as humid and
temperate (USEPA et al., 1987). The position and size of each lake,
together with the effects of outside air masses, further influence climate.
Each lake acts as a heat sink, absorbing heat when the air is warm and
releasing it when the air is cold. This results in more moderate
temperatures at nearshore areas than other locations at the same latitude.
Theinfluence of external air massesvaries seasonally. Inthe summer, the
Lake Ontario basin isinfluenced mainly by warm humid air from the Gulf
of Mexico, whereasin winter the weather isinfluenced more by Arctic and
Pacific air masses.
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Physical Characteristics and Lake Processes

There are two main sedimentary basins within Lake Ontario: 1) the
Kingston Basin, whichisashallow basinlocated northeast of Duck-Galloo
Island; and 2) a deeper main basin that covers the rest of the lake (see
Figure 1-2). Within the main basin there are three deep sub-basins. the
Rochester, Mississauga, and Niagara Basins. These basins are bordered
by a shallow inshore zone that extends along the perimeter of the main
basin.

Lake Ontario has a seasonally dependent pattern of both horizontal and
vertical thermal stratification. I1nthe spring, nearshore water warmsmore
quickly than the deep offshore waters. The density of water varies with
temperature, resulting in little mixing between these waters. The lake
becomes stratified vertically between the nearshore and the offshore zones
(except inthe Kingston Basin which is shallow throughout). Thisthermal
stratification lasts until around the middle of June when offshore waters
warm and mixing occurs between offshore and nearshore waters. For the
rest of the summer, there is horizontal stratification between the warm
surface waters (epilimnion) and cool deeper waters (hypolimnion). The
depth of the thermocline varies between sub-basins. Summer water
temperatures are generally warmer in the southwest end of the lake and
cooler in the northwest end. Mixing of the waters in the epilimnion and
the hypolimnion begins during September, when the surface waters have
cooled, and continuesuntil isothermal conditionsoccur. During thewinter
months, inshore areas freeze (including Kingston Basin) but deep waters
remain open.

ROCHESTER
BASIN

~—=| SCOTCH BONNET
SILL

Figure 1-2. Sedimentation Basinsin Lake Ontario (Thomas, 1983).
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The prevailing west-northwest winds combined with the eastward flow of
water from the Niagara River are the most important influences on lake
circulation resulting in a counter-clockwise motion (Sly, 1990).
Circulation of water generally occurs along the eastern shore and within
sub-basins of the main lake. Thereisvery little net flow aong the north
inshore zone.

Circulation patterns, sedimentation rates, and therma stratification
influence the effects of human activities on the lake. Although water
retention time in the lake is estimated to be about seven years, based on
inflow and outflow rates it may take much longer for substances such as
toxic chemicalsto leave the lake (Sly, 1991). Contaminants may bind to
sediments on the lake floor, be covered over, and remain indefinitely.
Alternatively, contaminants may be resuspended to the water column or
ingested by benthic organisms and be introduced to thefood chain. Inthe
summer when the lake is stratified, only water from the epilimnion flows
out into the St. Lawrence River, but during the winter months when the
water isthoroughly mixed, water from the deeper parts of the lake reaches
the St. Lawrence. MacKay (1989) suggests that, for some persistent
toxics, the lake will actually cleanseitself quicker than reported by Sly.

The trophic status of the lake has been influenced by human activities.
Prior to European settlement, Lake Ontario wasoligotrophic. Inthe 1960s
and 1970s, excess nutrients in the form of phosphorus (from household
detergents, for example) caused excess algae growth. The trophic status
of the main basin changed from oligotrophic to mesotrophic, and many
nearshoreareasbecameeutrophic. Phosphoruscontrolswereimplemented
in the 1970s and have been successful in reducing the amount of nutrients
entering the lake. Phosphorus levels, which were over 20 ug/L in the
1970s have dropped to lessthan 10 ug/L since 1986 (Neilson et al., 1994)
indicating that the lake is returning to its original oligotrophic condition.
Thefiltering action of zebra and quagga mussels are al so thought to have
had arole in improving the trophic status of the lake.

Aquatic Communities

The aguatic communities of Lake Ontario are indicative of the trophic
status of the lake. Benthic communitiesin the Kingston and main basins
aredominated by the aguatic crustacean, Diporeia, aspecies characteristic
of oligotrophic conditions. Benthic communitiesin most nearshore areas
are now totally dominated by zebra and quagga mussels, although
oligochaete worms dominate this community in some nearshore areas,
reflecting the eutrophic status of these areas. Zooplankton communities
are dominated by side-swimmers, and water fleas (cladocerans and
cyclopoid copepods). Diatoms and green algae are the most common
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types of phytoplankton. Mysis, a form of freshwater shrimp, is a very
important part of the pelagic food web.

Thefish communities of Lake Ontario have changed significantly sincethe
1700swhen Europeansfirst settled al ong the shores of Lake Ontario. These
changes have resulted primarily from human activities including
destruction of habitat, overharvesting, the introduction of exatic species,
and increased nutrients. Historically, as an oligotrophic lake, Lake
Ontario’ stop predators were lake trout, Atlantic salmon, and burbot. The
main forage species were lake herring, lake whitefish, and deepwater
sculpin.  As early as the 1830s, concerns existed about the decline in
Atlantic salmon populations, and this species had
disappeared by the late 1800s. Lake trout and burbot
populations were ailmost eliminated in the 1940s. By the
1950s, natural populations of lake trout and deepwater
sculpin no longer existed in Lake Ontario.

In addition to severe declines in a number of fish
populations, other fish community changes have
occurred, resulting from theintroduction (both accidental
and intentional) of exotic species. Over the past 100
years, exotic forage fish such asa ewives, rainbow smelt,
A — and white perch became established and filled open
Charter Fishing ] B ecological niches. Government stocking programs have
(Michigan Sea Grant) also influenced the fish communities of the lake.
Stocking of lake trout began as early as the 1890s, but it
was not until the 1970s that effective sea lamprey control and expanded
stocking programsfor several salmonid speciesresulted in thedevel opment
of a significant sport fishery for salmon and trout in Lake Ontario and

many of its tributaries.

Presently, chinook salmon, coho salmon, and brown trout populations are
maintained primarily through stocking programs; very limited natural
reproduction of these species has been documented in a few tributary
systems. Stocking programsfor laketrout and Atlantic salmon aredirected
at rehabilitation of these two native species. While the Atlantic salmon
program is till at an early stage, there are encouraging signs of natural
reproduction by lake trout in recent years. Rainbow trout have been very
successful in establishing wild popul ationsin alarge number of tributaries,
particularly on the north shore. Rainbow trout are also stocked into the
lake in areas where natural reproduction of this species contributeslittle to
the sport fishery.

In the early 1990s, concerns were raised about the long term stability and
sustainability of the openwater fish community. Populations of alewife
and smelt have declined due to the lower productivity of the lake and the
increased stocking of trout and salmon that feed on these species.

6 Lake Ontario LaMP
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Beginning in 1994, U.S. and Canadian natural resource management
agencies reduced stocking ratesin recognition of these changing predator-
prey relationshipsin the lake.

Over the past two decades, there have been dramatic improvementsin the
status of formerly depleted stocks of native species. Beginning in the late
1970s, walleye and lake whitefish populations began to recover in eastern
Lake Ontario; populations of these species have now reached historically
high levels in the eastern end of the lake. In the 1990s, fisheries
assessment programs have documented increasing numbers of lake
herring, lake sturgeon, and burbot. 1n 1996, assessment gear captured
several specimens of deepwater sculpin, anative prey species, no longer
thought to exist in the lake.

Alewife declines in recent years are believed to be an important factor in
the resurgence of native species. Predation and competition by alewifeon
the juvenile life stages of native species had formerly suppressed their
recovery. Asaconsequence of zebraand quaggamussel invasion, benthic
pathways will become more important in the aquatic food web, which
should favor benthic and deepwater fish species such aslaketrout, burbot,
lake sturgeon, and sculpin.

Inlight of the many changes occurring in the L ake Ontario ecosystem over
the last decade, the Ontario Ministry of Natural Resources (MNR) and
NY SDEC haveinitiated areview of thefisheriesmanagement directionfor
thelake, involving fisheries professional sand stakeholders. Thedraft Fish
Community Objectives will be available for formal review in the spring

of 1998. 1.3 Demo-
graphics and
The present day demographics of Lake Ontario arearesult of the historical Econom f
patterns of settlement which were closely tied to the physical and cono _y ©
environmental features of the basin. Native people have lived along the the Basin

shores of the Great Lakes for over 10,000 years. They fished the waters,
grew crops on the land, and used the rivers for transportation. Europeans
first settled along the shores of Lake Ontario in the  __
1700s. Cities and towns sprung up near tributaries jiie

because of the abundant water supply and transportation gg
opportunities. The mixed hardwood forests provided a
rich resource. Logging became amajor activity, both for
the valuable timber and to clear the land for agriculture.
The Lake Ontario basin has an ideal climate and soil
types for agriculture. Some areas, such as the Niagara
region, are highly specialized in the growing of fruit and [&

vegetable crops.
- it L -.‘
' Lun;ber camp, c. 1900
(Douglas County Historical Society)
Lake Ontario LaMP 7
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Hamilton, Ontario

Table1-1.
Basin Land Use (%)

Table 1-2.
Shoreline Land Use (%)

Shipping is a major activity on the lake and
has led to the growth of manufacturing and
population increases in port communities.
2| Major steel mills, that rely on shipping, were
established at Hamilton. In the 1900s, the
chemical industry was established near
Niagara Falls due to the abundant supply of
hydroelectric power generated by the Falls.

Commercial fishing yields in Lake Ontario were never as high as more
productive lakes such as Lake Erie. Ontario does, however, currently
support a Canadian commercial fishery for lake whitefish, American eel,
yellow perch, and bullheads that was worth $1.5 million (CDN) in 1996
(Hoylesand Harvey, 1997). TheU.S. commercial fishery for Lake Ontario
was valued at $68,000 (US) in 1995 (Cluett, 1995). The recreational
fishery isbased primarily on salmon and trout speciesin the open lake and
tributaries, walleye in the eastern lake, and smaller numbers of perch,
smallmouth bass, and panfish speciesin embayments. The economicvalue
of recreational fishing to local communities is estimated to range from
$100 million to over $200 million per year (USEPA et al., 1987; Kerr and
LeTendre, 1991).

The Lake Ontario basin, its major sub-basins, and communities are shown
in Figure 1-1 (see page 3). At the present time, over 5.4 million people
live on the Canadian side of the basin (Statistics Canada, 1994). The
northwestern part of the shoreline is a highly urbanized and industrialized
area referred to as the “Golden Horseshoe”. This area extends from
Coburg in the east, around the western end of Lake Ontario to St
Catharines and Niagara Falls. The U.S. side of the lake is not as heavily
populated, with approximately 2.2 million residents (NY SDED, 1991).
There are, however, concentrated areas of urbanization at Rochester,
Syracuse, Oswego, and Watertown, New Y ork.

Land usein the basin and along the shorelineis presented in Tables 1-1 and
1-2, respectively. Forested areas are mainly in the northernmost and
southernmost areas of the watershed. Nearer to the lake, forest habitat is
highly fragmented.

Agriculture Residential Forest Other
Canada 49 6 42
us 33 8 53 6
Total 39 7 49
Residential Recreational Agricultural Commercial Other
Canada 25 15 30 18 12
us 40 12 33 8 7

Lake Ontario LaMP
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Rural and urban land use activities in the watershed influence the
environmental health of Lake Ontario. Herbicides, pesticides, and excess
nutrients from agricultural runoff are types of non-point source
contaminants. Sources of pollution from urban areas include stormwater
runoff from paved streets, effluent from sewage treatment plants, and
combined sewer overflows (CSOs).

In response to an identified toxics problem in the Niagara River and Lake
Ontario, a Niagara River Declaration of Intent was signed on February 4,
1987, by the Four Parties. This document included a commitment to
develop a Lake Ontario Toxics Management Plan (LOTMP). The main
purpose of the LOTMP was to define the toxics problem in Lake Ontario
and to develop and implement a plan to eliminate the problem through
both individual and joint agency actions. The Four Parties developed a
draft Toxics Management Plan which was presented for public review in
1988. The completed LOTMP was published in 1989 (LOTMP, 1989).
Updates of the LOTMP were completed in 1991 (LOTMP, 1991) and in
1993 (LOTMP, 1993).

Goals of the Lake Ontario Toxics Management Plan:

¢ Drinking water and fish that are safe for unlimited human
consumption

¢ Natural reproduction, within the ecosystem, of the most
sensitive native species, such as bald eagle, osprey, mink, and
river otter

To achieve the goals, four abjectives were devel oped:

# Reductions in Toxic Inputs Driven by Existing and Developing
Programs

# Further Reductions in Toxic Inputs Driven by Special Efforts in
Geographic Areas of Concern

# Further Reductions in Toxic Inputs Driven by Lakewide Analyses of
Pollutant Fate

# Zero Discharge

1.4 The Lake
Ontario
Toxics
Management
Plan and
Progression
to the LaMP

Lake Ontario LaMP
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The LOTMP identified 11 priority toxic chemicals in the lake (see
Appendix B) and provided information regarding ongoing load reduction
efforts. This program has been the primary binational toxic substances
reduction planning effort for Lake Ontario. As such, it serves as a
foundation for the development of the Lake Ontario LaMP, which
incorporates an “ecosystem approach” through the assessment of
“beneficial uses’. In May of 1996, the Four Parties signed a Letter of
Intent (see Appendix C) agreeing that the LaMP should provide the
binational framework for environmental protection effortsin Lake Ontario.
The Four Parties have reviewed and incorporated all relevant LOTMP
commitments into this Stage 1 Plan.

1.5 Scope of the
LaMP

Remedial Action Plans were
also required by the GLWQA.
These plans address localized
environmental problems
within an Area of Concern
(AOC). AOCs are specific
geographic areas where
significant pollution problems
have been identified as
impairing beneficial uses such
as swimming, eating fish, or
drinking water. (See Figure 1-
1).

The Lake Ontario LaMP focuses on resolving:

# Lakewide beneficia use impairments as defined in the Great Lakes
Water Quality Agreement (Annex 2) and described in Chapter 3 of this
LaMP;

# Critical pollutants contributing to, or likely to contribute to, these
impairments despite past application of regulatory controls, dueto their
toxicity, persistence in the environment, and/or their ability to
accumulate in organisms; and

# Physical and biological problems caused by human activities.

The LaMP will address sources of lakewide critical pollutants, which are
those substances responsible, either singly or in synergistic or additive
combination, for beneficia useimpairmentsinthe open lakewaters of both
countries, aswell asthose substancesthat exceed criteriaand are, therefore,
likely to impair such uses, which require binational actions for resolution.
ThisPlan will be coordinated with Remedial Action Planswithin the Lake
Ontario drainage basin and other localized efforts which are best suited to
addressissues of local concern. In addition, this Plan will utilize linkages
to other natural resource management activities, such as the development
of Lake Ontario fish community objectives by the Great Lakes Fishery
Commission and the Lake Ontario Committee of fisheries managers. The
LaMP will address impairments found in open waters of the lake and
nearshoreareas, without duplicating the effortsof localized remedial action
plans. Tributaries, including the Niagara River, aretreated asinputsto the
lake. The St. Lawrence River istreated as an output from the lake.

10
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This report does not provide a complete analysis of the biological and
physical problems facing the lake because the ecosystem objectives and
indicators needed to evaluate these problems are till being developed and
will be reported on as part of the Stage 2 reporting for the LaMP (see
Binational LaMP Workplan). The LaMP will provide an assessment of the
physical and biological problems after these objectives and indicators have
been completed. Recognizing that the devel opment of ecosystem objectives
may require a considerable amount of time, the LaMP will move forward
with the development of acritical pollutants reduction strategy rather than
walit until all physical and biological problems have been defined.

In addition to the Lake Ontario LaMP, there are a number of other
environmenta planning efforts upstream and downstream of the Lake
Ontario basin. Plans are being implemented for the Niagara River,
including Remedial Action Plans in both Canada and the U.S. and a
binational Toxics Management Plan. The major sources of pollutants
within the downstream St. Lawrence River are being addressed through
three ongoing planning efforts: Canadianand U.S. Remedial Action Plans
for the St. Lawrence River at Cornwall and Massena, respectively, and a
St. Lawrence River Action Plan for the section of the river located in the
Province of Quebec.

1.6 Human

The Lake Ontario LaM P is concerned with human health issues related to
water quality. Other human healthissues, such asair pollutants, infectious
diseases, and pesticide residues on food are not addressed as part of the
LaMP and are under the jurisdiction of other programs. Three of the
LaMP simpairment indicatorsaredirectly related to human health issues:
Restrictions on Drinking Water Consumption, Fish and Wildlife
Consumption, and Beach Closings. Of thesethree, only fish and wildlife
consumption advisories have been identified as alakewide problem.

Localized beach closings due to occasiona high bacteria levels are a
problem in some areas and are being addressed by several Remedial
Action Plans. While some taste and odor problems have been observed,
there are no restrictions on drinking water consumption. The LaMP will
work with U.S. and Canadian health agencies to assure that health issues
are being adequately addressed.

1.6.1 Potential Human Health Impacts

Potential environmental pathways of human exposure to Great Lakes
pollutants include inhalation of air, ingestion of water, foodstuffs, or
contaminated soil, and dermal contact with water or airborne particul ates.
Multimedia analyses indicate that the majority (80 to 90%) of human
exposuresto chlorinated organic compounds and mercury comesfrom the

Health and
the Lake
Ontario
LaMP

Lake Ontario LaMP
May 1998

11



INTRODUCTION

food pathway, alesser amount (5 to 10%) from air, and minute amounts
(less than 1%) from water (Birmingham et al., 1989; Newhook, 1988;
Fitzgerald et al ., 1995).

Most of the available data on human exposure to toxic substances in the
Great Lakes comes from the analyses of contaminant levels in drinking
water and sport fish. The consumption of contaminated sport fish and
wildlife can significantly increase human exposureto Lake Ontario critical
pollutants. Therisksassociated with fish consumption are greatly reduced
if people follow consumption advisories. Thosewho are unaware of or do
not follow these advisories are at greatest risk. Investigators have
demonstrated that blood serum levels of these contaminants are
significantly increased in consumers of contaminated Great Lakes sport
fish as compared to non-fisheaters (Humphrey, 1983a,b; Kearney et al.,
1995; Health Canada, 1997; Fitzgerald et al., 1995).

Even though residents of the Great Lakes basin are exposed to toxic
substances from many sources originating within and outside the region,
the main routes of human exposure to contaminants from the waters of the
Great Lakes are ingestion of fish and, to a lesser extent, ingestion of
drinking water (DFO and Health and Welfare Canada, 1991). Also, several
investigators have shown that exposure from fish far outweighs
atmospheric, terrestrial, or water column sources (Swain, 1991,
Humphrey, 1983b; Fitzgerald et al., 1995). These patterns may vary for
populations living in the vicinity of industrialized aress.

Several epidemiologic investigations have been conducted on the
association between water pollutants in the Great Lakes and the health of
people in the Great Lakes basin. These studies have demonstrated
increased tissue levels of toxic substancesin these populationsthat may be
associated with or potentially result in reproductive, developmental,
behavioral, neurologic, endocrinologic, and immunologic effects
(Fitzgerald et al., 1995).

Some studies have reported subtle effects in children of mothers who
consumed large amounts of Great Lakes fish. At birth, some of the
children most highly exposed to the mixture of contaminants present in the
fish were dlightly smaller, showed dlightly delayed neuromuscular
development during infancy, and had a reduced ability to deal with
stressful situations. A small percentage of such children showed slightly
delayed or reduced intellectual development during their school years.
Recent epidemiologic and laboratory studies complement and continue to
build upon the scientific data gathered over the last two decades that
document health consequences associated with exposures to persistent
toxic substances. Thefindingsof el evated polychlorinated biphenyl (PCB)
levels in human populations, together with findings of developmental
deficits and neurologic problems in children whose mothers ate PCB-

12
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contaminated fish, have significant health implications. Additional
research is necessary to better understand the human health impacts that
persistent toxic substances may have on sensitive populations (Johnson et
al., draft 1997).

Endocrine disruption has emerged as a major issue in regulatory
toxicology with significant human health implications. While human
health effects due to endocrine disruption remain controversial, some
pesticides and certain industrial chemicals, as well as some naturally
occurring substances have been shown to mimic the action of estrogenin
tissue cultures and laboratory animal studies. Laboratory and animal
studies reveal that fetuses and infants are especialy susceptible to
bioaccumulating and endocrine disrupting chemicals because exposure
occurs during critical periods of early tissue and organ development and
growth.

LaMP Human Health Related | ssues Wherecan | find moreinformation?

Research on potential human health effects Section 1.6.1
(neurological, endocrinological, reproductive,
and other effects)

Fish & Wildlife Consumption Advisories Section 3.3.1
Beach Closings Section 3.5.5
Drinking Water Quality Section 3.5.4
Radionuclides Section 1.6.4
Microbial Pathogens Section 3.5.5

1.6.2 Wildlife as a Sentinel for Human Health

The health of fish and wildlife provides a good indication of the overall
condition of an ecosystem. The dramatic reproductive failure of
cormorants on Lake Ontario due to DDT in the 1960s provided a clear
indication that something was wrong. Since that time, contaminant
reduction programs have succeeded in banning and controlling many toxic
substances and, as a result, environmental levels have declined and the
cormorants and other sensitive species are reproducing normally. This
indicates that the potential risks to human popul ations posed by persistent
environmental contaminants have also declined.

Ongoing fish and wildlife populations can provide an important tool to
identify any currently unrecognized contaminant risks that may develop
inthefuture. Given that the metabolisms and diets of fish and wildlife are
very different from humans and that these species are exposed to much
higher contaminant levels than the general human population, caution
must be used when interpreting the significance of fish and wildlife
problemsfor human populations. For example, tumorsin fish may reflect

Lake Ontario LaMP
May 1998
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high levels of contaminants in sediment or may be the result of natural
causes such asviruses or genetic factors. Nonetheless, Canadian and U.S.
health agencies [Health Canada and the Agency for Toxic Substances and
Disease Registry (ATSDR)] have concluded that the weight of evidence
based on the findings of wildlife biologists, toxicologists, and
epidemiol ogists clearly indicates that populations continue to be exposed
to PCBs and other chemical contaminants and that significant health
consequences are associated with these exposures (Johnson et al., draft
1997; Health Canada, 1997).

LaMP Wildlife Indicator s of Potential Wherecan | find moreinformation?
Health Concerns

Fish Tumors Section 3.5.1

Degraded Fish and Wildlife Populations Section 3.3.2

Degraded Benthic Communities Section 3.4.1

Degraded Phytoplankton & Zooplankton Section 3.4.2

Populations

Bird and Animal Deformities and Section 3.3.2

Reproduction Problems

1.6.3 Indicators of Human Health Trends

Ideally, indicators of human health would gauge trends in any adverse
human health effectsrelated to environmental contaminants. Contaminant
concentrationsin fish tissue, human tissue, and other environmental media
can be used as an indication of changes in contaminants levels and that
certain human populations are being exposed. However, except in cases
whereindividualsare exposed to relatively high level sof contaminantsthat
can cause clearly recognizable health effects, it may not be possible to
separate out any adverse effects due to environmental contaminants from
other human health factors, such as diet, lifestyle, work environment, and
genetic factors.

There are a number of U.S. and Canadian stakeholders collaborating to
define indicators for the basin and the individual Great Lakes. The
development of these human health indicators may provide the basis for
future monitoring and data gathering efforts.

14
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1.6.4 Other Key Human Health Issues

Potential health risks posed by levels of radionuclides and bacteriain Lake
Ontario were also considered by the LaMP.

Radionuclides

There is ongoing debate as to whether anthropogenic concentrations of
radionuclides in Lake Ontario water should be regarded as a significant
human health issue. Current concentrations of radionuclidesin water are
below existing standards and criteria. Natural sources of radiation
contribute on average more than 98 percent of the human radiation dose.
Artificial sources, such as nuclear power and medical facilities, add to the
radiation levels.

Long term low level exposure to ionizing radiation has been associated
with the development of leukemia and other cancers. Effects other than
cancer, such as neurological, developmental, and immunol ogical damage,
have been observed only at high doses of radiation, and are generally
assumed to be threshold effects. It has been suggested that radiation
weakens the immune system, and that exposure even at low levels may
lower one’ sresistanceto infectious diseases, asthereisadepressioninthe
white blood cell count at high levels of radiation exposure. However,
there is no clear mechanism linking low level radiation exposure with
obvious immune system damage.

Recreational Water

Local beach closings along some of the more populated shorelines due to
elevated levelsof E. coli (or fecal coliform bacteria) areindicative of fecal
contamination and the possible presence of enteric (intestinal) pathogens
which can pose a potential health risk. Microbiological water quality
indicators are used as surrogates for the presence of pathogenic organisms
that may causeillness. InLake Ontario, anumber of local beach closings
occur due to microbial contaminants, primarily aong the more popul ated
shorelines. Exceedenceof microbial standardsand criteriatypically occurs
following a storm event when the treatment capacity of some sewage
treatment plants can be exceeded. Given the localized nature of beach
closings and their absence along much of the Lake Ontario shoreline, they
are not considered alakewide problem. The frequency of beach closings
isexpected to decrease as sewage treatment plants continuetoimprove and
upgradetheir systems. It should be noted that beaches may also be closed
due to other factors such as storm events, excessive turbidity, or lack of
funding.

Lake Ontario LaMP
May 1998
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Drinking Water

Newly recognized concerns related to drinking water include microbes
resistant to drinking water disinfection, especially encysted forms of
protozoan parasites such as Cryptosporidium and toxic by-products of
drinking water disinfection such astrihalomethanes. Theseissueshave not
been identified as a significant concern for residents of the Lake Ontario
basin. Although Cryptosporidium has not been identified as a significant
concern, those supplies without full treatment are potential candidates for
outbreaks of cryptosporidiasis (Health Canada, 1997).

1.7 Developing

LaMP
Ecosystem
Goals and
Objectives

Ecosystem Goals for Lake Ontario:

¢ The Lake Ontario Ecosystem should be maintained and as
necessary restored or enhanced to support self-reproducing
diverse biological communities.

& Thepresence of contaminants shall not limit the uses of fish,
wildlife, and waters of the Lake Ontario basin by humans and
shall not cause adver se health effects in plants and animals.

& \Weasa society shall recognize our capacity to cause great
changes in the ecosystem and we shall conduct our activities
with responsible stewardship for the Lake Ontario basin.

The earlier LOTMP developed broad ecosystem goals for Lake Ontario
which have been incorporated in the LaMP process. The LaMP will
expand on these goals by developing more detailed ecosystem objectives
and ecosystem health indicatorsto be used to measure progressin restoring
Lake Ontario. A preliminary effort resulted in the following five
objectives which will serve as a starting point for a more comprehensive
effort to include broader public, private, and governmental inpuit.

# Aquatic Communities (benthic and pelagic): the waters of Lake
Ontario shall support diverse and healthy reproducing and self-sustaining
communitiesin dynamic equilibrium, with an emphasis on native species.

# Wildlife  the perpetuation of a healthy, diverse, and self-sustaining
wildlife community that utilizes the |ake for habitat and/or food shall be
ensured by attaining and sustaining the waters, coastal wetlands, and
upland habitats of the Lake Ontario basin in sufficient quality and
quantity.

# Human Health: thewaters, plants, and animals of Lake Ontario shall be
free from contaminants and organi sms resulting from human activities at
levelsthat affect human health or aesthetic factors such astainting, odor,
and turbidity.

16
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# Habitat: Lake Ontario offshore and nearshore zones and surrounding
tributary, wetland, and upland habitats shall be of sufficient quality and
guantity to support ecosystem objectivesfor the health, productivity, and
distribution of plants and animals in and adjacent to Lake Ontario.

# Stewardship: Human activities and decisions shall embrace environ-
mental ethics and a commitment to responsible stewardship.

Ecosystem objectives need to consider the ecological possibilities and
constraints within the lake. Although there is general agreement that the
reduction of bioaccumulative contaminants entering the lake should be a
priority, consensus may be lacking for many natural resource issues. An
individual’s point of view regarding the best or most appropriate use of a
natural resource is often based on value judgements. For example, some
anglers would like to see naturally sustaining populations of native fish,
such aslake trout and Atlantic salmon, established as Lake Ontario’ s top
level predator fish. Other anglers advocate stocking of non-native fish,
such as Coho salmon and rainbow trout, to promote sport fishing. These
will bedifficult decisions. Thesharing of viewpoints, learning more about
these complex issues, and a willingness to work together to develop
solutions that “make sense” will be critical in developing objectives that
have broad public, private, and governmental support.

The Four Parties have the responsibility for developing the Lake Ontario
LaMP and have approved a LaMP management structure that consists of
a Coordination Committee, a Management Committee, a Lake Ontario
Workgroup, and a Lakewide Advisory Network (see Figure 1-3 below).
There are other agenciesthat have an interest in the LaMP, such as natural
resource and human health agencies, and their involvement on specific
issues is an important component of LaMP decision-making.
Responsihility for ensuring this participation lies with the Management
Committee.

1.0 |V|anagemenE

Structure

Lake Ontario LaMP
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\

COORDINATION COMMITTEE

- Provides strategic direction

- Resolves significant issues, if required
- Ensures accountability to the public

- Membership:

e
e . .
2 « United States  « Ontario
e « Canada * New York State
e
e
T~ e
- <
2 N
7 AN
/" LAKEWIDE ADVISORY NETWORK \ MANAGEMENT COMMITTEE
provides options for involvement in \ - Provides overall program management
the LaMP process: \ - Ensures progress in meeting the LaMP
\ schedule, effective public involvement,
- Partnerships and Basin Teams to \ and participation by other agencies as
promote connections between local T — — —| necessary
actions and the LaMP |
- LaMP documents and information / - Membership:
accessible by mailing lists and the /
Internet / « United States  + Ontario
- Binational forums that will examine / « Canada * New York State
\ keyissues and decisions /
N N P
~ /\
S - - ~ WORKGROUP
- AN - Carries out day to day activities
AN N necessary to achieve LaMP goals
AN ~ .
AN . |-Membership:
AN
AN « United States  « Ontario
AN « Canada * New York State
AN
AN
AN
AN
AN
AN
AN
N

PUBLIC INVOLVEMENT COMMITTEE
- Plans, conducts, and evaluates
public involvement activities for

the LaMP

technical input

TECHNICAL SUBCOMMITTEES
- As needed to provide scientific and

Figure 1-3. Lake Ontario LaMP Management Structure
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. CHAPTER 2 PUBLIC INVOLVEMENT
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The Four Parties are committed to an active public involvement program.
Public involvement has been sought throughout the development and
implementation of the Lake Ontario Toxics Management Plan (LOTMP)
andthroughthetransitiontothelL ake Ontario L akewide Management Plan
(LaMP). In thelate 1980s, a Public Involvement Committee, composed
of agency public involvement and communications staff, was created to
plan, conduct, and evaluate public involvement activities.

Public I nvolvement Goals:

¢ Increase public understanding and awareness of Lake
Ontario planning efforts.

¢ Provide various opportunities for meaningful public
consultation in devel oping and implementing Lake Ontario
management plans.

¢ Promoteindividual and corporate, governmental and non-
governmental environmental stewardship actions.

¢ Build partnerships across the various programs and
initiatives that are working to preserve and protect Lake
Ontario.

During the transition from the LOTMP to the LaMP, public involvement
activitiesfocused on keeping L ake Ontario stakehol dersinformed through
informational updates, meetings, and other outreach efforts. The public
involvement activities for the Lake Ontario LaMP aim to fully support
efforts to create and strengthen partnerships and provide various
opportunities for people to become informed about and involved in the
LaMP process. It will take all of us working together to restore and
protect this Great Lake.

2.1 Introduction

Historically, thepublicinvolvement processfortheLOTMP, includingthe
shift to the LaMP, has included the following elements:

# Holding open Coordination Committee meetings

# Conducting public workshops

# Improving connections with the Remedial Action Plans
# Collecting information and conducting evaluations

# Developing information and education materials

2.2 A Look Back
... 1988-1995

Lake Ontario LaMP
May 1998
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Each of these elements supports the overall Lake Ontario public
involvement goals. By implementing avariety of activities, the agencies
have provided opportunitiesfor the many people concerned withthe Lake
Ontario basin to learn about and beinvolved in the planning process. For
example:

Open Coordination Committee meetings have provided forums for

updating peopleabout key i ssuesand progressand providing opportunities

to meet agency decision makers. The agencieseval uated the effectiveness

and usefulness of these meetings. After considering public comments, the

agencies adjusted the meeting format to better meet both agency and
stakehol der expectations.

Public workshops have provided an opportunity to
discuss and receive comments and suggestions from
stakeholders using facilitated small group discussions.

Communications with the Remedial Action Plan
(RAP) committees have strengthened the relationships
between the LaMP and Lake Ontario RAPs. These
meetings and conversations have provided the
opportunity for LaMP and RAP staff and stakeholdersto
become familiar with each other’s programs.

Lake Ontario Modeling Workshop, Buffalo, NY o )
(New York Sea Grant Program at SUNY Buffalo) Collecting infor mation about the needs and expecta-

tions of people involved in Lake Ontario efforts is an
ongoing and necessary process. For example, a 1993 Questionnaire
resulted in the development of a Lakewide Advisory Network; feedback
from a 1996 Questionnaire was used to develop the framework for
obtaining public input on the draft of this document.

Informational materials, such as fact sheets and pamphlets, have been
produced in an effort to inform and encourage people to learn about the
L ake Ontario ecosystem, take action to conserveand protect L ake Ontario,
and participate in Lake Ontario public involvement opportunities.

As the Lake Ontario process evolved, the agencies asked Lake Ontario
stakehol ders for guidance on enhancing the public involvement program,
to be more effective in increasing awareness of the LaMP; provide
various opportunities for public consultation; promote environmental
stewardship actions; and build partnershipsin the Lake Ontario basin.
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As a result of public consultation, the agencies adopted a strategy for
establishing athree-tiered Lakewide Advisory Network. Thethreelevels
of the network were specifically designed to ensure that anyoneinterested
in or concerned about Lake Ontario has the opportunity to become
informed about and involved in the Lake Ontario LaMP process and
actions to improve and protect the Lake Ontario basin. A closer look at
the three-tiered network follows:

Lake Ontario Partnerships

Therearemany groups, agencies, committees, organi zations, associations,
and businesses planning or implementing water quality and habitat
improvement initiatives, programs, and projects within the Lake Ontario
basin. Considering this, it seemed inefficient to create a committee
specifically for the Lake Ontario LaMP. The Four Parties, as advised by
various stakehol der groups, realized it would be more valuabl eto focuson
building connections between local and regional initiatives within the
basin. Coordinated approachesto solving water quality and habitat i ssues
within the basin will maximize the benefit to local areas aswell asresult
in an improved Lake Ontario ecosystem. Some examples are:

# The important connections between the Lake Ontario RAPs and the
Lake Ontario LaMP. Each RAFP's individual strategy for local
remediation/restoration provides key information about the Area of
Concern (AOC) that is fundamental to a comprehensive Lake Ontario
LaMP. For example, by identifying sources of critical pollutantsin
each AOC, the RAPs provide information that will be useful in
devel oping the contaminant reduction strategy under the LaMP. RAPs
and LaMPs must work in concert with each other since the LaMP
cannot be fully developed or implemented without considering details
about specific areas in the basin and the remediation/restoration of
AOCsrelies upon how the LaM P will address lakewide environmental
problems.

# Regional groupsor aliancesin the Lake Ontario basin (e.g., the Finger
Lakes-Lake Ontario Watershed Protection Alliance and the Lake
Ontario Conservation Authorities Alliance) have great potentia for
coordinating and implementing actions to solve local watershed
concerns. An important connection that cannot be ignored is that by
taking action to solve local watershed concerns, these groups/alliances
provide an essential link to water quality improvements in Lake
Ontario.

2.3 A Public
Involvement
Strategy for
the Lake
Ontario
LaMP

Public Involvement Strategy:

# Establish partnerships to
promote an understanding
of the connections
between local watershed
activities and their impacts
on Lake Ontario, to
encourage action to
conserve and protect the
lake, and to provide input
to the LaMP process.

# Maintain a mailing network
to keep people informed
and solicit interest in the
LaMP.

# Provide opportunities for
binational discussions
between representatives
from the partnerships and
other stakeholders on
LaMP development and
implementation.
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The agencies are moving forward with efforts to identify, establish, and
strengthen partnershipswiththosetaking actioninthebasin. Althoughthe
goal isthe same, it isimportant to realize that the U.S. and Canada will
follow dightly different approaches: New Y ork will be encouraging local
and regional involvement in Basin Partnership Teams and Canada will
focuseffortson devel oping several key partnershipswith existing entities.

The New York State Department of Environmental Conservation
(NY SDEC), with support fromtheU.S. Environmental Protection Agency
(USEPA), is working to establish Basin Teams in a portion of the New
York State Lake Ontario basin. Essentially, NY SDEC isaiming to create
anetwork of partnersat theregional and local levels. These Basin Teams
would foster cooperation and facilitate discussionsamong existing groups
suchasRemedial Action Committees, County Water Quality Coordinating
Committees, Regional Planning Councils, the Finger Lakes-L ake Ontario
Watershed Protection Alliance, citizen-based watershed groups,
municipalities, businesses, and tribal governments to conserve, improve,
and protect the Lake Ontario basin. There are a variety of ways Basin
Teams could establish this cooperative approach for water quality and
habitat improvements. For example, local and regional partners can enter
into written agreements that define how planning and implementation
could be integrated. Other opportunities for collaboration include:
planning joint conferences/workshops/events, convening meetingy
discussions, and disseminating information updates. Throughtheseefforts
theBasin Teamscould: provideuseful information about sub-watersheds;
promote connections between local actions and Lake Ontario (“Act
Locally...Think Lake Ontario”); and increaseinvolvement in and support
of the Lake Ontario LaM P and other programs that manage and conserve
New Y ork’ s water resources.

Environment Canada (EC) and the Ontario Ministry of the Environment
(MOE) will work with existing organizations involved in managing and
protecting Lake Ontario. Lake Ontario partners include the Waterfront
Regeneration Trust (responsible for the Lake Ontario waterfront from
Burlingtonto Trenton); Remedial Action PlansinHamilton, Toronto, Port
Hope, and Bay of Quinte; Conservation Authorities (responsible for
managing watershedsthat drain into Lake Ontario); municipalities; First
Nations; and other interest groups.

Lake Ontario Information Connection

Information about the Lake Ontario LaMP and public involvement
opportunities will be made available in avariety of ways. For example,
the Lake Ontario LaMP mailing list includes approximately 1,000 names
of U.S. and Canadian citizens and organizations who are interested in the
LaMP. To ensure efficient distribution, the mailing list is continualy
updated. In addition to mailing information, the agencieswill maintain a
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home page on the Worldwide Web, accessiblefrom either the Great L akes
I nformation Network (www.epa.gov/glnpo/lakeont) or the Canadian Great
Lakes Information Management Resource (www.cciw.ca/glimr/lakes/
ontario).

Lake Ontario Forums

At significant stages in the development of the LaMP, the Management
Committee will convene a binational meeting of Basin Team represen-
tativesand other stakeholdersto provideinput on major decisions. Rather
than a formal committee, this “Forum” will provide an opportunity for
binational discussions and sharing of information as required by each
stage in the LaMP process.

Efforts are now underway to build the Lakewide Advisory Network. The
agencies are working to establish and strengthen partnerships within the
Lake Ontario basin and build awareness of the connections between the
LaMP and local initiatives within the basin. Activities that the agencies
plan to undertake to further develop the Lakewide Advisory Network are
included in the Binational Workplan for the LaMP (see Chapter 5). For
example:

# ldentifying and recognizing Lake Ontario partners and basin teams
# Developing and distributing information materials

# Conducting meetings and/or workshops

# Improving connections to other Lake Ontario initiatives

# Making information accessible on the Internet

2.4 Next Steps
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. CHAPTER 3 PROBLEM IDENTIFICATION
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Significant changes have occurredin the Lake Ontario ecosystem over the
last century due to the effects of toxic pollution and habitat |oss resulting
from therapid development of the Lake Ontario basin. Theextent of these
changes was fully realized in the 1960s and 1970s, when Lake Ontario
colonial waterbirds experienced nearly total reproductive failures dueto
high levels of toxic contaminantsin the food chain. In 1972, Canada and
theUnited Statestook actionsto ban and control contaminantsentering the
Great Lakes, and, in 1987, renewed the Great Lakes
Water Quality Agreement (GLWQA) with the goal to
restore the overall health of the Great L akes ecosystem.
Today, as a result of these actions, levels of toxic |
contaminants in the Lake Ontario ecosystem have &=
decreased significantly, and colonial waterbird
populations have overcome most of the recognized
contaminant-induced impacts of 25 years ago (i.e., their B
eggshells show normal thickness, they are reproducing
normally, and most population levels are stable or K=
increasing). However, bioaccumulative toxics persist in
sediment, water, and biota at levels of concern for some i
fish species, such aslaketrout and salmon, and for higher
order predators, such as bald eagles, snapping turtles,
mink and otters, and humans.

This chapter summarizes|akewideimpairmentsof beneficial usesin Lake
Ontario caused by chemical pollutants and other factors. These
impairments are those beneficial uses of the Great Lakes which cannot
presently be realized, as laid out in the GLWQA. The same processis
being used to identify problemswithin the other Great Lakesand in Areas
of Concern (AOC). Given the rapid environmental changes that have
occurred over the last 20 years, emphasis was placed on using the most
recent information to identify current problems facing the Lake Ontario
ecosystem. Sources and loadings of critical pollutants, as well as other

311 n t r o d uc t i o0 n

Snapping Turtle

(National Park Service, Indiana Dunes

National Lakeshore)

cause any of the following:

As defined by the Great Lakes Water Quality Agreement, “impairment of beneficial use(s)” isa
changein the chemical, physical, or biological integrity of the Great Lakes System sufficient to

1. Restrictionson fish and wildlife 8. Eutrophication or undesirable algae
consumption 9. Restrictions on drinking water

2. Tainting of fish and wildlife flavor consumption, or taste and odor problems

3. Degradation of fish and wildlife 10. Closing of beaches
populations 11. Degradation of aesthetics

4. Fishtumorsor other deformities 12. Added coststo agriculture or industry

5. Bird or animal deformitiesor reproductive  13. Degradation of phytoplankton and
problems zooplankton populations

6. Degradation of benthos 14. Loss of fish and wildlife habitat

7. Restrictions on dredging activities
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factors responsible for the identified problems, are summarized in this
chapter as well. Local impairments found in Lake Ontario AOCs and
other nearshore areas are also discussed.

The GLWQA providesfourteen indicators of beneficial use impairments
(identified in the text box on page 25) to help assess the impact of toxic
chemicals and other factors on the Great Lakes ecosystem. These
indicators provide a systematic way to identify pollutant impacts on the
entire ecosystem, ranging from phytoplankton to birds of prey and
mammals, including humans.

3.2 ldentifying

Lakewide
Problems
and Critical
Pollutants

The LaMP process uses abroad range of ecological factors, in addition to
regulatory standards, to identify critical pollutants. The GLWQA defines
critical pollutants as “substances that persist at levels that, singly or in
synergistic or additive combination, are causing, or are likely to cause,
impairment of beneficial uses despite past application of regulatory
controls due to their:

1. presencein open lake waters;

2. ability to cause or contribute to a failure to meet Agreement
objectives through their recognized threat to human heath and
aguatic life or;

3. ability to bioaccumulate”.

In preparing this binational problem assessment, Canada and the United
Statesfirst independently evaluated 13 of the Lake Ontario beneficial use
impairmentsfor those geographic areaswithin their jurisdictions (Rang et
al., 1992; USEPA and NYSDEC, 1994). The agencies proceeded to
integrate their separate evaluations into this binational assessment of the
status of beneficial use impairments in Lake Ontario. The fourteenth
beneficial useimpairment, loss of fish and wildlife habitat, was evaluated
using Lake Ontario habitat reports compiled by the United States Fish &
Wildlife Service (USF&WS) as part of the LaMP evaluation process
(Busch et al., 1993) and others (Whillans et al., 1992). The LaMP
recognizestheimportanceof appropriatelinkagesto other natural resource
management initiatives such as fishery management plans, lake-level
management, wetlands protection, watershed management plans, and
control strategies for exotic species.

The beneficial use impairment assessment identifies the lakewide use
impairmentsin LakeOntario and thetoxic substances contributing to these
impairments (i.e., those substances for which we have “direct” evidence
that they are impairing beneficial uses). It isalso important for the Lake
Ontario LaMP to consider toxic substances which are likely to impair
beneficial uses (i.e., thereis“indirect” evidence that these chemicals are
impairing beneficial uses if they exceed the most stringent U.S. or
Canadian standard, criteria, or guideline). The Four Parties reviewed
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recent fish tissue contaminant concentrations and found mercury
concentrations in smallmouth bass and walleye to exceed Ontario’s 0.5
parts per million (ppm) guideline for fish consumption throughout the
lake. Mercury isresponsiblefor local impairmentsin Canada. Inaddition,
dieldrin wasalso found to exceed the most stringent water quality and fish
tissue criteria lakewide. Although mercury and dieldrin are not causing
lakewide impairments of beneficial uses, these contaminants will be
included as LaMP critical pollutants given the lakewide nature of these
criteria exceedences.

The following is a summary of the technical basis for the beneficial use
impairment assessment and the identification of the chemical, physical,
and biological factors contributing to theseimpairments. A general list of
referencesisprovided asAppendix G. Detailed referencesfor information
sources are provided in the individual United States and Canadian
assessment reportsthat were used for thisevaluation. Inthe development
of the LaMP, the lakewide impairment status (impaired, degraded,
insufficient information, or unimpaired) was determined after
consideration of the Ecosystem Goalsfor Lake Ontario (section 1.7) and
the preliminary ecosystem objectives. This report does not provide a
complete analysis of the biological and physical problemsfacing the lake
because the ecosystem objectives and indicators needed to eval uate these
problems are still being devel oped.

Based on the assessment, four lakewide beneficial use impairments exist
that require binational actions:

# Restrictions on fish and wildlife consumption

# Degradation of wildlife populations

# Bird or animal deformities or reproductive problems
# Loss of fish and wildlife habitat

These impairments are also used to identify critical pollutants and
biological/physical stressors. PCBs, DDT, dioxins, and mirex are the
critical pollutants associated with one or more of these lakewide
impairments(Table3-1). Lossof fishand wildlife habitat isdue primarily
to physical and biological factorsrather than toxic contaminants. All Lake
Ontario AOCs, except the Port Hope AOC, aso list these four
impairments as local concerns. The LaMP process will be coordinated
with the development of Remedial Action Plans in these local areas to
ensure the development of effective strategies for lakewide critical
pollutants and other lakewide issues. Through the LaMP process, other
existing programs that address these issues will also be supported and
coordinated.

3.3 Lakewide
Beneficial
Use
Impairments
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Table 3-1.

Summary of Lake Ontario

Lakewide Beneficial Use

Impairments and Related

Critical Pollutants and
Other Factors.

Lakewide | mpairments I mpacted Species Lakewide Critical
Pollutants & Other Factors
Restrictions on Fish and Trout, Salmon, Channel PCBs, Dioxins, Mirex
Wildlife Consumption catfish, American eel, Carp,
White sucker

Walleye, Smallmouth Bass Mercury?

All waterfow!® PCBs, DDT, Mirex®

Snapping Turtles” PCBS’
Degradation of Wildlife Bald Eagle® PCBs, Dioxin, DDT
Populations

Mink & Otter® PCBs
Bird or Animal Deformitiesor |Bald Eagle® PCBs, Dioxin, DDT
Reproductive Problems

Mink & Otter® PCBs
Loss of Fish and Wildlife A wide range of native fish and |Lake Level Management
Habitat wildlife species

Exotic Species

Physical Loss, Modification,
and Destruction of Habitat

& Canadian advisories only.

®U.S. Advisories only.

¢ Indirect evidence only (based on fish tissue levels).

Notes:  Dieldrin, although listed asalL aMP critical pollutant, is not associated with an impai rment
of beneficial use.
“DDT” includes all DDT metabolites; “Dioxin” refersto al dioxing/furans.

3.3.1 Restrictions on Fish and Wildlife Consumption

TheFour Partieshave agreed that fish and wildlife consumption advisories
due to PCBs, dioxins and furans, and mirex are lakewide beneficial use
impairments. Most human exposure to many persistent and bioaccumu-
lative contaminants is through eating fish and other aquatic organisms,
which far outweighs contaminant exposures related to drinking water, air,
or other terrestrial sources. Consumption advisoriesaredevel opedto help
protect peoplefrom the potential health impacts associated with long term
consumption of contaminated fish and wildlife.

Fish Consumption Advisories

In general, consumption advisories are based on contaminant levels in
different species and ages of fish. Both Ontario and New York fish
consumption advisories account for the fact that contaminant levels are
generaly higher in older, larger fish. There are some differencesin the
fish tissue monitoring processes of the two governments; for example,
New York State analyzes entire fillets which include belly-flap and skin
(catfish, bullhead, and eels are exceptions since skin is removed before
analysis) and Ontario analyzes muscle fillets. These two types of fish
samplesarenot directly comparable. Musclefilletshavelower fat content.
Since organochlorine chemicas, such as PCBs and DDT, tend to
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concentratein fatty tissue, musclefillet sampleswill generally show lower
levels of these contaminants than the levels found in the fattier fillets.

Both jurisdictions agree that PCBs, dioxin, DDT, and mirex are
responsible for this lakewide impaired beneficial use and require
binational actions. Although not responsible for consumption advisories
onalakewidebasis, mercury concentrationsinlarger smallmouth bassand
walleye are likely to exceed Ontario’'s 0.5 ppm criteria for human
consumption and will therefore be considered a critical pollutant.

In Ontario, aSportsFish Contaminant M onitoring Program isadministered
by the Ministry of the Environment (MOE) and the Ontario Ministry of
Natural Resources (MNR). New York State operates a statewide fish
tissue monitoring program. USEPA’s Great Lakes National Program
Office coordinates a fish tissue monitoring effort as part of along term
contaminant trends monitoring project. Fish tissue samples are aso
collected by the Canadian Department of Fisheries and Oceans (DFO) as
part of itslong term contaminant trends monitoring program.

In Ontario, sportfish advisoriesare published every two yearsinthe Guide
to Eating Ontario Sport Fish, which includes tables for the Great Lakes.
Appendix E provides a detailed breakdown of Lake Ontario advisories as
reported in the 1997-98 Guide. Advisories were reported for 19 species:
salmon (chinook, coho), trout (rainbow, brown, lake), white bass, yellow
and white perch, whitefish, rainbow smelt, freshwater drum, channel
catfish, white and redhorse suckers, brown bullhead, American eel, black
crappie, gizzard shad, and carp. The contaminants responsible for
advisories are PCBs (50%), dioxins and furans (1%), and mirex (27%).
The regular evaluation of commercial catches by DFO’s fish inspection
program has led to some restrictions on the commercial harvest of carp,
large walleye, and channel catfish.

TheNew Y ork State Department of Healthissuesannual fish consumption
advisoriesfor New Y ork State waters which include specific and general
advisories for Lake Ontario. NYSDEC collects and analyzes fish for
contaminants. “Eat none” advisories are in place for Lake Ontario
American ed, channel catfish, carp, lake trout, rainbow trout, chinook
salmon, coho salmon over 21 inches, brown trout over 20 inches, and
white perch (west of Point Breeze). “Eat no more than one meal per
month” advisories are in effect for Lake Ontario white sucker, coho
salmon less than 21 inches, brown trout less than 20 inches, and white
perch (east of Point Breeze). “Eat no more than one mea per week”
advisories are in effect for many Lake Ontario fish species not listed
above. In addition, an “Eat none” advisory, which applies to all Lake
Ontario fish, isin effect for all women of childbearing age and children
under the age of 15. This stringent advisory is designed to protect these
sensitive human populations from any increased exposure to toxic
contaminants.
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In addition to these lakewide consumption advisories caused by organic
contaminants, it is worth noting that a considerable number of local
advisoriesexist in Canadian waters dueto mercury. Appendix E provides
a detailed breakdown of mercury advisories. Mercury advisories were
reported for nine species of fish, including walleye, in fourteen locations.
Walleye is an important recreational fishery in the eastern end of Lake
Ontario. Fishconsumption advisoriesareperiodically reconsideredif new
information suggeststhat morerestrictive advisoriesare necessary tofully
protect human health or if contaminant levels have dropped below
guidelines.

Wildlife Consumption Advisories

Diving ducks, such as mergansers, feed on fish and other aquatic
organisms and, as a result, tend to be the most heavily contaminated
waterfowl. New York has a statewide advisory recommending that
mergansers not be eaten and that the consumption of other types of
waterfowl be limited to no more than two meals per month. The New
Y ork State Health Department also advises that wild waterfow!l skin and
fat should be removed before cooking and that stuffing be discarded. The
contaminants of concern for Lake Ontario mergansersin New York are
PCBs, DDT, and mirex.

Snapping turtles are another example of ahigh level predator that is near
the top of the food chain. Over their relatively long life span, snapping
turtles can accumulate significant levels of persistent toxic substancesin
their fatty tissues. New York’'s statewide advisory recommends that
women of childbearing age, and children under the age of 15, “eat no”
snapping turtles, and recommends that others who choose to consume
snapping turtlesshould reducetheir exposure by trimming away all fat and
discarding the fat, liver, and eggs prior to cooking the meat or preparing
the soup. Thisadvisory isbased on PCBs, asthe primary contaminants of
concern.  Studies conducted by the Canadian Wildlife Service of
Environment Canada have shown contaminant levelsin ducks and turtles
to be below guidelines. There are no consumption advisoriesfor wildlife
species in the Canadian portion of the Lake Ontario basin.

3.3.2 Degradation of Wildlife Populations and Bird or
Animal Deformities or Reproduction Problems

The Four Parties have agreed that wildlife consumption advisories and
population and reproduction impairments are lakewide impairments
caused by PCBs, dioxin equivalents, and DDT. Wildlife used in the
evaluation of thisbeneficial useindicator include mink, otter, bald eagles,
colonial water birds, and a variety of fish species. These species were
chosen because of historical, documented problems associated with
contaminants or other non-chemical stressors. These species are useful
indicators of environmental conditions because of their high level of risk
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dueto being at or near the top of thefood chain or requiring special habitat
in order to reproduce successfully.

There is indirect evidence that bald eagle, mink, and otter populations
remain degraded along the Lake Ontario shoreline. Levels of PCBs,
dioxins, and DDT and its metabolitesin the food chain are thought to be
important factors that are limiting the recoveries of these wildlife
populations. Thereisno indication that current levels of contaminantsin
the open waters are degrading fish populations. The two impairments,
degradation of fish and wildlife populations and bird or animal
reproduction problems, are addressed together in this section since past
declinesin some wildlife populations are directly related to contaminant-
related reproduction problems.

Bald Eagles

Bald eagle popul ations began to decline in the early 1900s due to hunting
and loss of habitat. In the decades following theintroduction of DDT in
1946, contaminant-induced eggshell thinning lowered reproductive
success throughout North America, including the Lake Ontario basin.
During the 1980s, after DDT and other pesticides were banned, a few _
successful bald eagle nesting territories were re-established in the Lake |*

Ontario basin. By 1995, bald eagles had recovered to the point that they
were moved from the U.S. endangered species list to the threatened
specieslist. Thereareat least six successful bald eagle nesting territories
in the Lake Ontario basin that have fledged more than sixty eaglets since
1980 (Nye, 1979, 1992). Althoughthereareno nestingterritorieslocated
close to the Lake Ontario shore, it is expected that bald eagles will
reoccupy historical shoreline nesting territories as their population
steadily expands, provided appropriate nesting habitat is available. In
1992, a survey of the entire Lake Ontario shoreline (both Canadian and
U.S. sides) for suitable breeding habitat for bald eagles was conducted by
Environment Canada, the Ontario Ministry of Natural Resources, andU.S. | T Ve ¥
bald eagle experts. This information will be available in future LaMP Bald eagle and young at nest

documents. (Don Simonelli
Michigan Travel Bureau)

Thereisindirect evidencethat bald eagle reproductionin the Lake Ontario
basin isimpacted by persistent toxic contaminants. Studiesof bald eagles
nesting on other Great Lakes shorelines suggest that levels of PCBs,
dioxins, and DDT in the Lake Ontario food web may cause lowered
reproductive success, increased eaglet deformities, and early adult
mortality (Best, 1992; Bowerman et al., 1991). This could be a concern
as shoreline nesting territories become re-established and the eagles feed
on contaminated fish during the nesting and breeding season.
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Colonial Waterbirds

Colonia waterbirds have a long history of being used as indicators of
contaminant effects on Lake Ontario and throughout the Great Lakes
(Gilbertson, 1974; Mineau et al., 1984). More than 25 years ago,
Gilbertson (1974, 1975) and Postupalsky (1978) found highly elevated
contaminant levelsin eggs, severe eggshell thinning, elevated embryonic
mortality, high rates of deformities, declining population levels, and total
reproductivefailure among several speciesof colonial waterbirdson Lake
Ontario. Although many of these conditions have improved substantially,
[e.g., concentrations of PCBs, dieldrin, total DDT, mirex, mercury, and
dioxins have declined significantly in herring gull eggs and, to a lesser
extent, in cormorants and Common and Caspian Terns (Weseloh et al.,
1979, 1989; Ewinsand Weseloh, 1994; Bishop et al., 1992; Pettit et al.,
1994), eggshell thickness has returned to normal (Price and Weseloh,
1986; Ewins and Weseloh, 1994), and population levels have increased
(Price and Weseloh, 1986; Blokpoel and Tessier, 1996)], the current
status of some of these conditions is unknown and some new issues have
arisen (physiological biomarkers, endocrine disruption, genetic
deformities) in birds aswell asin other classes of wildlife. These issues
will bethe subject of future studies, theresults of which will be considered
by the LaMP.

Mink & Otter

As with the bald eagle, there is indirect evidence that suggests
reproduction of Lake Ontario mink in nearshore areas is affected by
persistent toxic contaminants. Laboratory studies corroborate that levels
of PCBs and dioxin-like contaminants in the food chain may limit the
natural recovery of both mink and otter populations.

Settlement, trapping, and habitat 1osses during the eighteenth century are
believed to have contributed to major popul ation declinesfor both species.
Prior to these changes, the river otter had one of the largest geographic
ranges of any North American mammal and was found in all magjor U.S.
and Canadian waterways.

In the 1960s, reproductive failures of ranch mink that had been fed Great
Lakesfish led to the discovery that mink are extremely sensitiveto PCBs
(Hartsough, 1965; Aulerich and Ringer, 1977). Laboratory experiments
have shown that adiet of fish, with PCB or other dioxin-like contaminant
levels comparable to those found in some Lake Ontario fish, can
completely inhibit mink reproduction. However, the fact that mink are
highly opportunistic and may rely on muskrat, rabbits, and mice for the
bulk of their diet in some locales makesit difficult to estimate the impact
that environmental contaminants are having on the populations of this
species. Otters, onthe other hand, rely amost exclusively on fishfor their
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diet, but thereislittleinformation on the sensitivity and exposure of otters
to PCBs and other contaminants.

Information on mink and otter population trends and reproductive ratesis
extremely limited, which makes it difficult to evaluate their status.
Currently, harvest statistics from trappers is the only indicator of
population trends. Thisisapoor indicator asit isinfluenced by weather,
fur prices, disease, and other factors that are not related to health and
population status. Field studies of mink and otter populations are
extremely labor intensive and not always successful given the secretive
nature of these animals. Investigators often need to rely on secondary
indicators of presencein an area, such as tracks and scat.

Fish Populations

The loss of several fish species and reductionsin native \
fish populations between the early 1800s and the 1960s \
areattributed primarily to overfishing, lossof habitat, and
theimpact of exotic species, such asthe sealamprey and
dewife. Thelossof some species, such asthebluepike, =
an important predator, has permanently alteredtheLake . =~
Ontario ecosystem. The contribution of persistent toxic '{ﬁ-— -___ﬁ..-y =
contaminants to the loss of certain fisheriesisunclear f= == :
because fish populationswere already severely degraded Foee
by the time that significant levels of contaminants began =
to be released to the environment. Current levels of E=
contaminants in Lake Ontario do not appear to have a Fishing from shore
measurable impact on fish reproduction as fish culture (USDA Natural Resources Conservation Service)
facilities obtain eggsfrom L ake Ontario salmon and trout

to support stocking programs. Successful culture of these speciesin the

hatchery environment suggests that they are capable of natural

reproduction in the wild. However, a sustained population of lake trout

has been difficult to re-establish naturally. This is due to excessive

predation by alewife on lake trout eggs and fry; degradation of spawning

habitats, unsuitable genetic backgrounds of some stocked fish; excessive

harvest; and potential sub-lethal impacts of toxic substances. A possible

vitamin deficiency problem impacting lake trout and salmon, due to their

reliance on alewife as their principal prey, is also afactor inhibiting the

natural reproduction of these fish. With declining nutrient levels and

decreasing alewife populations, record numbers of naturally reproduced

lake trout yearlings were observed in 1995.

Although current levels of toxic contaminants, such as dioxin, are now
generally acknowledged to be below toxic levels for lake trout fry, some
research suggests that Lake Ontario dioxin concentrations in water and
sediment during the 1940s and 1950s may have been sufficiently high to
prevent lake trout reproduction. Research is ongoing to recognize and
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better understand any potential synergistic or additive effects of
contaminants on current fish populations.

Populations of walleye, lake whitefish, and burbot are continuing to
increase, and there are now several year classes of lake herring. More
recently, there havebeenincreasing reportsof nativefish catchesthat were
thought to be extinct or severely depleted (e.g., deep water sculpin, lake
sturgeon, and stickleback). Thisinformation suggests that the ecological
stage is set for significant recovery of native Lake Ontario fish species
barring any major unforeseen changes in the food web.

3.3.3 Loss of Fish and Wildlife Habitat

The Four Parties agree that loss of fish and wildlife habitat is alakewide
impairment caused by artificial lake level management, the introduction
of exotic species, and physical loss, modification, or destruction, such as
deforestation and damming of tributaries. Binational evaluations are
underway to evaluate potential options to mitigate these impacts. An
evaluation of recent (1980-1990) habitat conditions did not identify
persistent toxic substances as a significant cause of |akewide habitat 1oss
or degradation.

Avrtificial Lake-Level Management

There is considerable evidence that the management of lake levels has
inadvertently reduced the area, quality, and functioning of some Lake
Ontario nearshore wetlands. Nearshore wetlands are important to the
ecology of the lake because they provide habitat necessary for many
species of fish and wildlife to successfully live and reproduce. These
wetlands may be unique or of limited quantity in the number and types
(diversity) of plants and soil benthic type (i.e., rocks, sand, or silt).
Without wetlands of suitable quality and quantity, many species of fish
and wildlifewould beat risk. Thereisalso significant concern among the
citizens living along the shoreline of Lake Ontario that lake level
management is causing increased erosion and property loss. High lake
levelsare associated with accel erated rates of erosion and property lossin
areas susceptible to lake-induced erosion.

Lake level management was first recommended to limit flooding and
erosion in the Lake Ontario basin and to prevent flooding of major
metropolitan areas along the St. Lawrence River, such asMontreal. Lake
Ontario level and St. Lawrence River flow regulations are also used to
benefit commercial navigation and hydropower production. The
International Joint Commission (1JC) was established in 1909 by the
Boundary Waters Treaty to serve as an impartial group with jurisdiction
over boundary water uses. The 1JC consists of three U.S. members
appointed by the President of the United States and three Canadian
members appointed by the Prime Minister of Canada. Plansto artificially
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manage Lake Ontario water levels began in 1952 when the 1JC issued an
Order of Approval to construct hydropower facilities in the international
reach of the St. Lawrence River at Cornwall, Ontario and Massena, New
York. The hydropower facilities were completed in 1960. The 1JC
amended itsorder in 1956 to includeregulation criteriadesigned to reduce
the range of lake levels and to protect riparian and other interests
downstream in the Province of Quebec. This amended order aso
established the International St. Lawrence River Board of Control to
ensure compliancewith provisionsof the Orders. The St. LawrenceBoard
consists of ten members chosen by the 1JC for their technical expertise.

Lake levels are currently regulated by Plan 1958-D. This plan sets
maximum and minimum flow limitations which change week to week to
provide adequate hydropower production and, at the sametime, maximize
depths for navigation and provide protection against flooding in the St.
Lawrence River. Authorization may be requested by the Board to deviate
from Plan 1958-D when supplies are greater or lessthan those upon which
the plan was developed. During the development of this plan,
environmental and recreational factors were not considered. As
recommended by the 1JC's Levels Reference Study Board, the St
Lawrence Board has been investigating the possibility of changing the
current plan and/or procedures to better address environmental and
recreationa concerns.

Several environmental issueshave beenidentified in studies completed by
the Levels Reference Study Board in 1993. As a result of lake level
management, L ake Ontario wetlands are no longer experiencing the same
range of periodic high and low water levels. Thisreduction in range has
resulted in some wetlands becoming a monoculture of cattails -- agreatly
reduced biodiversity of nearshore areas. In addition, the current four foot
range in fluctuation for Lake Ontario is too narrow to preclude cattail
overpopulation by modifying the timing of water level highs and lows
from their natural cycle. This can have a devastating effect on wetlands,
often resulting in too little water for fish and wildlife reproduction
purposes, but has provided benefits to recreational and commercial
boating.

Further studies, which will take a number of years to complete, are
underway to identify possible waystoimprovethelakelevel management
scheme, to be more sensitive to environmental needs, as well as public
health and economic needs. Regulation of lake levelsisdifficult because
changes in precipitation rates and winter ice cover are unpredictable and
limit our ability to manage water levels. Shoreline erosion is a natural
occurence caused by the energy present in water at the shoreline. The
nature of erosion that may occur is related to the soil type and elevation,
wind, current, and water level at thetime. Where the energy in the water
can be absorbed, erosion will be slow, but where the makeup of the
shoreline is unstable, the effects of erosion take place more quickly.
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Who controls and manages
exotic species?

- Great Lakes Fishery

Commission

- United States & Canadian

Coast Guards

- Ontario Ministry of Natural

Resources

- Canadian Department of

Fisheries and Oceans

- New York State Department

of Environmental
Conservation

- U.S. Federal Aquatic

Nuisance Species Task
Force

- U.S. Fish and Wildlife

Service

- U.S. Sea Grant

Erosion of certain areas of Lake Ontario’s shoreline is a natural process
that will inevitably occur.

Exotic Species

It is difficult to assess the interactions between newly introduced exotic
species, naturalized exotic species, and native species. Thisevaluationis
further complicated by other chemical and physical changesthat aretaking
place in the basin. It is clear, however, that exotic species are having a
significant impact on the Lake Ontario ecosystem.

The Lake Ontario ecosystem has endured several waves of invasions of
exotic species. Some of these species, such as the sea lamprey, have
clearly had a negative impact on native species. In fact, sea lamprey
predation on lake trout is recognized as one factor that contributed to the
demise of that species. The United States-Canadian Great Lakes Fishery
Commission was established primarily to control the sea lamprey.
Through its efforts, the observed rate of lake trout woundings or
mortalities by sealamprey is now sufficiently low to allow achievement
of other fishery management abjectives. Currently, with the continuation
of control efforts, the sea lamprey is not considered a major limiting
factor for the recovery of native fish.

Unlike the sea lamprey, other exotic species have become important
components of the Lake Ontario food chain. These speciesinclude smelt
and alewife, which are now the dominant forage fish. More recently
invading exotic species that have potentially significant adverse impacts
on the ecosystem include zebra mussels, ruffe, round goby, blueback
herring, and the spiny water flea. Although the ruffe, round goby, and
blueback herring are now present in the Great L akes basin, they have not
yet reached Lake Ontario. The potential for the round goby and blueback
herring to reach Lake Ontario in the near future is considered to be fairly
high.

Zebra and quagga mussels have altered the Lake Ontario ecosystem by
redirecting nutrients flowing through the system from the pelagic to the
benthic food web. This shunting of energy to the benthic food web can
reduce productivity in the open lake. Although these changes may
resemble natural historical conditions, they are having a negative impact
on the naturalized open lake forage fish (alewife and smelt) and predators
that are dependent upon those species as a food source. Zebra mussels
appear toincreasethe bioaccumulation of toxic chemical sintofood chains
and decrease macr oinvertebrate prey of whitefish and slimy sculpin. They
a so hegatively impact beach use, and they appear responsiblefor declines
in native clam populations. In addition, there are increased maintenance
costs associated with keeping drinking water and cooling water intakes
free of these mussels. Zebra mussels do have some positive effects,
includingimprovedwater clarity; thedevel opment of mussel shell bottoms
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favorableto certain macroinvertebrates; increasesin native benthic forage
fish; and increased survival in young native laketrout, lake whitefish, and
potentially lake herring.

It is exceedingly difficult and costly to control exotic species after they
have been introduced to an ecosystem, so control programs have
concentrated on preventing new introductions and inhibiting the spread of
existing species. Animportant component of these control programsisthe
regulation that requires ocean-going ships to exchange their ballast water
at sea before entering the St. Lawrence Seaway. This requirement seeks
to ensure that any exotic species present in the ballast water will not be
released into the Great Lakes. It isbelieved that zebra mussels, the round
goby, and the ruffe were all introduced to the Lakes in thisway.

The United States and Canadian Coast Guards are working to limit the
introduction of non-indigenous species through transoceanic shipping. In
addition to the ballast water exchange requirement, chemical treatment
measures may be necessary to deal with any organismsthat may beleftin
the tanks after ballast water exchange.

Physical Loss or Destruction of Habitat

The early colonists began to alter the seasonal flows of Lake Ontario
tributaries by clearing land. Asthe land was cleared, water temperatures
began to rise, siltation increased, and aguatic vegetation (which provides
cover for young fish) was lost. Further, the damming of Lake Ontario
tributaries and streams impeded migration of salmon and other native
speciesto their spawning and nursery grounds. The combined impacts of
al these factors were devastating to nearshore, tributary, and wetland
habitats.

It has been estimated that about 50 percent of Lake Ontario’s original §&
wetlands throughout the watershed has been lost. Along the intensively B
urbanized coastlines, 60 to 90 percent of wetlands has been lost. These *

devel opment and human alterations, such asdrainingwetlandsto establish -
agricultural land, marinaconstruction, dyking, dredging, and disturbances
by public utilities. Natural processes, such as erosion, water level &
fluctuations, succession, storms, and accretion, contribute to the loss of
wetlands as well.

Currently, approximately 80,000 acresof L ake Ontario’ swetlandsremain. 4§

Thelargest expansesarelocated in the eastern portion, along the coastline ¥ \L', i, :
of Presqui’ileBay’ sProvincial Park in Ontario and in Mexico Bay in New Sty
York. The pressures of urban and agricultural development continue to &
threaten wetlands as the public wishesto locate a ong the lakeshore, have |} : ol :
larger marinasinriver mouths, achieve more efficient stormwater remova Wetland bei ng filled
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from streets and properties, or till margina wetlands in the watershed
during dry years. Mgjor government initiatives, including education and
regulatory controls, have done much to reduce or prevent the loss of
wetlands. More than 20 percent of Lake Ontario’s wetlands are fully
protected (parks) while additional areas are subject to a variety of
municipal, state/provincial, or federal rules, regulations, acts, or programs.
Stemming continued losses of wetlands requires action at the most
efficient level of organization, and opportunities to protect, restore, or
replace these valuable habitats need to be explored.

3.4

Insufficient
Information
for
Lakewide
Assessment
but
Impaired in
Areas of
Concern

3.4.1 Degradation of Benthos

Theterm*benthos” refersto thewiderange of organismsthat liveindirect
contact with the lake bottom sediments. Benthic organisms are an
important food sourcefor fish and other aguatic organisms. Asthebenthic
community isin direct contact with the sediment, it can be amajor route
for transfer of contaminants to higher trophic levels. All of the Lake
Ontario AOCs, which generally have higher levels of sediment
contamination than the open water areas, have either listed degraded
benthic communitiesasan impaired useor arein the process of evaluating
thisissue.

There is currently insufficient information on the nature of macrobenthic
communitiesthroughout thelake, including the open water basins, to make
adetermination on the status of thisimpairment. Thisimpairment will be
evaluated through the LaM P process once sufficient information has been
collected and analyzed. A recent investigation collected detailed
information on macrobenthic communities from more than 40 |ocations
throughout the lake. Thisinformation is currently being evaluated and a
follow-up investigationisin progress. Inaddition to identifying potential
impacts of toxic chemicals on benthic communities, information will be
collected on the relative extent and density of zebra mussels. Zebra
mussels have the potential to degrade native populations of benthic
organisms lakewide and warrant special consideration.

Changeswithin the benthic community arerel ated to the dramatic changes
in nutrient levels and fish community structure that occurred between the
1950s and the present. These impacts may have overshadowed any past
or present lakewideimpacts from toxic contaminants. Although sediment
contamination, both organic and inorganic, throughout Lake Ontario has
been well documented, not enough is known about the role of physical
habitat, predation, or nutrient levels on benthic community structures and
populations to isolate the effects of sediment contamination on these
organisms.
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Quantitative surveys of Lake Ontario benthic communities did not begin
until the 1960s (with the exception of one survey in 1922) (Nalepa, 1991).
Generally Lake Ontario’ s open water benthic communities are dominated
by small crustaceans (Diporeia spp.) and worms (Stylodrillus
heringianus). Healthy populations of these organisms are considered to
be indicators of good environmental quality since they require cold, well
oxygenated waters and are pollution intolerant. Diporeia spp. is an
effective bioaccumulator of organic contaminants and an important food
source for Lake Ontario slimy sculpin, smelt, and aewives. Studies of
Diporeia tissue contaminants show levels of PCBs, DDE, and
hexachlorobenzene at much higher levels than the surrounding sediment
concentrations; bioaccumulation factors for PCBs were found to range
from nine to nineteen in western Lake Ontario. No studies have been
specifically designed to assess the long term sub-lethal effects of
contaminant levels on benthic communities.

3.4.2 Degradation of Phytoplankton and Zooplankton
Populations

Phytoplankton are microscopic forms of aquatic plants, including algae
and diatoms, and are at the base of the aquatic food chain. Zooplankton
aresmall aquatic animal sthat feed on phytopl ankton or ather zooplankton.
Zooplankton are an important food for plankton-eating fish, such as
alewife and smelt.

The potential effectsof toxic substances on the health and reproduction of
phytoplankton and zooplankton are not well understood. Declining
phosphorus levels, changes in fish populations, and exotic species may
have obscured any impacts that contaminants might have had on these
populations. No lakewide studies of plankton were conducted before the
loss of major fisheriesin the 1920s, the onset of lakewide eutrophication
inthe 1940s, and toxic pollution in the 1950s (Christie and Thomas, 1981;
Stoermer et al., 1975). The first detailed studies of Lake Ontario
phytoplankton and zooplankton were conducted in the 1970s; however,
these studies were primarily concerned with defining plankton species
distributions and productivity and were not designed to eval uate potential
contaminant impacts. More research is required to determine if
contaminants are having a negative impact on phytoplankton and
zooplankton in Lake Ontario.

Recent studies suggest that Lake Ontario phytoplankton community
structures are shifting in response to lakewide phosphorus reduction
programs and zebra mussel invasion, and total biomassis decreasing for
the same reason (Wolin et al., 1991 and Makarewicz, 1993). The
zooplankton community has changed sincethe early 1970s, in responseto
grazing by exotic species (alewife), and the mid-July to mid-October
biomass declined by approximately 50 percent in response to both
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decreasing phytoplankton biomass and intense grazing by plankton-eating
fishes.

Monitoring efforts in the U.S. and Canada are developing a better
understanding of Lake Ontario phytoplankton and zooplankton
populations. A comprehensiveoffshorebiomonitoring program (Bioindex
project) has been conducted by the Canadian Department of Fisheriesand
Oceans, from 1981 to the present at a mid-lake station, and from 1981 to
1995 at an eastern basin station. The U.S. Lake Ontario Bioindex
program, a cooperative research program carried out by the New Y ork
State Department of Environmental Conservation, Cornell University, and
theU.S. Fish& Wildlife Service, hasmonitored 35 stationsthroughout the
lakesince 1995. In addition, USEPA’s Lake Guardian research vessel has
monitored eight stations since 1986. MOE has conducted a monitoring
program of phytoplankton and related trophic and chemical parameters at
six municipal water treatment plant intakes in Lake Ontario since the late
1960s. Phytoplankton composition (to genus) and biomass data are
available on aweekly basis and chemical data have been available since
1976. These programs have collected seasonal data on physical and
chemical parameters as well as a comprehensive set of data on
phytoplankton and zooplankton biomass, species composition, and
production. The analysis of these datawill consider contaminants as just
one of asuite of factors that impact on the impairment of this beneficial
use. A detailed report on the findings of these studies will be summarized
in future LaM P documents.

3.5 Localized
Impairments
in Areas of
Concern and
Other
Nearshore
Areas

In addition to lakewide impairments, a number of other problems are
found in some localized nearshore areas and embayments. This is not
surprising as industrial and municipal contamination can become
concentrated at the mouths of rivers or harbors. The 1JC has identified
seven specific geographic AOCson Lake Ontario (see page 3 for amap of
these sites). Remedia Action Plans (RAPs) serve as the primary
mechanismfor addressing thesel ocalized contaminant problemsand other
issuesunrelated to lakewideimpairments. Additional nearshore problems
beyond the specific AOCs are being addressed through a variety of other
environmental management programs. Table 3-2 summarizesthe status of
these beneficial use impairments. A list of contacts for specific RAPsis
provided in Appendix D for those who would like to obtain more detailed
information on the status of impairmentsin AOCs and actions underway
to address these problems.
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3.5.1 Fish Tumors

Fish tumors are more common in some species of nearshore fish, such as
brown bullheads and white suckers, than others;, however, it is very

difficult to determine what the o atural tumor incidence rate is for

particular location (Hayes et al., 1990). Relatively high levels of tumors
can be found in fish from both clean and polluted water bodies. For
example, skin and liver tumors have been documented in fish taken from
relatively pristine drinking water reservoirs in New York and
Pennsylvania, where no elevated levelsof carcinogens[such aspolycyclic
aromatic hydrocarbons (PAHSs)] have been detected in sediments or water
(Bowser et al., 1991). This fact complicates the process of selecting a
control or background site to which the incidence of fish tumors in a
contaminated area can be compared. Viruses, genetic differences, and
naturally occurring carcinogens, in addition to chemical contaminants, are
thought to have arolein fish tumor development.

The presence of tumors in Lake Ontario fish was first noted in the early
1900s before persistent toxic contaminants became a problem in the lake.
Liver tumors were first identified in wild fish in the 1960s. However, a
temporal correlation between any change in the incidence of fish tumors
and the onset of the severe environmental contamination problems of the
1960s cannot befirmly established becausethefirst detailed studiesof fish
tumorsin Lake Ontario were not conducted until the 1970s.

A 1996 collection of spawning walleyein the Salmon River, atributary of
the Bay of Quinte, found that the frequency of liver tumorsincreased with
the age of the fish and was more prevalent (87.5%) in female walleye
greater than 14 years of age. The frequency-age relationship is
comparable to previous walleye collections in the St. Lawrence River.
The tumors are non-invasive and it is possible that the tumors are a
naturally occurring phenomenon in old walleye. However, before any
interpretation of probable cause can be made, it will be necessary to
determine the rates of liver tumorsin similarly aged walleye from other
more pristine habitats.

Contaminant-rel ated fish tumorswould be expected to be most prominent
inLakeOntario AOCswheretherearegenerally higher contaminant levels
than in open water areas. To date, Hamilton Harbour is the only Lake
Ontario AOC which lists this impairment. The Oswego Harbor AOC
recently completed a fish tumor study that found no impairment. The
Metro Toronto, Bay of Quinte, and Eighteenmile Creek AOCs have each
indicated that additional information is necessary to fully evaluate the
statusof thisimpairment. Astherearefew reports of tumorsin open water
fish, fish tumors are not considered to be a lakewide impairment. The
lakewide status of thisimpairment will need to be periodically evaluated
as new information is developed on the incidence of tumorsin open water
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fish aswell astherole of contaminants and other factorsinvolved in fish
tumor development.

3.5.2 Restrictions on Dredging Activities

Localized areas of sediments with elevated levels of persistent toxic
contaminants are found in some Lake Ontario harbors and river mouths.
Periodic dredging of these sedimentsisnecessary to maintain shipping and
small craft channels. This beneficial useimpairment isnot considered to
be a lakewide impairment because dredging restrictions do not pertain
directly to open water areas; however, this impairment is a concernin a
number of localized nearshore areas and AOCs.

Criteriathat are used to assess dredging activities are not H1) e
based on whether or not dredging should take place, but i i
rather the mode of dredged material disposal. There are
five main ways to dispose of dredged sediments. Clean,
uncontaminated sediments can either be placed on
beaches or reused along shorelinesasfill. Theother three
methods of disposal, offshore, upland, and confined, are
based on the degree of contamination of the sediments.
Themost highly contaminated sedimentsrequire confined
disposal in special contaminated sediment facilities. Less .. 9%
contaminated sediments can be stored in landfills or fmi i -
disposed in deep offshore waters. Dredging

The Canadian Department of Public Works maintains the register for
Canadiandredgingdata. Theregister recordslocation of dredging, volume
of sediments dredged, disposal methods, and chemical anaysis data
Information on dredging activities was registered from 1975 until afew
years ago when navigational dredging activities declined in the region.
From 1980 to 1985, PCBs exceeded the “marginally polluted level” at
Hamilton, Toronto, Oshawa, Whitby, and Point Traverse. Dredging was
undertaken from 1985 to 1991 at Grimsby, Whitby, Trenton, Kingston,
and four timesin Oshawa. Based on Ontario’ ssediment quality guidelines
(1992), PCBs exceeded the “severely polluted level” at Oshawain 1985,
the “dlightly polluted level” in 1986, and the “marginally polluted level”
in 1991. In 1991, the dredged material was disposed in a closed harbor
disposal cell. The Hamilton Harbour, Metro Toronto, Port Hope, and Bay
of Quinte AOCs al identify dredging restrictions as an impairment. In
addition to organic pollutants, sediment concentrations of heavy metals
and conventional parameters, such as nitrogen, phosphorus, and oil and
grease, have also been identified as a concern in a number of nearshore
areas.
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Inthe United States, the Army Corpsof Engineers (USACE) overseesand
approves dredging projects in coordination with USEPA. There are
currently norestrictionsondredging or dredged material disposal activities
in the U.S. waters of Lake Ontario due to contaminated sediments.
Sediment dredged from major Lake Ontario harbors meets USEPA and
USACE guidelinesfor openwater disposal. No dredging restrictionswere
identified by the RAPsfor Rochester Embayment or Oswego Harbor. The
only U.S. dredging restriction appliesto the type of dredging methods that
can be used onthe GeneseeRiver. Inresponsetolocal concernsregarding
excessive turbidity levels, dredging techniques that cause excessive
turbidity intheriver arenot allowed. Critical pollutants are not a cause of
these limitations.

In February 1998, USEPA and USACE finalized the Inland Testing
Manual, which lays out stringent testing protocols for dredged material
disposal in inland waters. Over the next 12 to 18 months, USEPA and
USACE will work with their partners to develop a regional manual to
implement the national testing protocol inthe New Y ork State portions of
Lakes Ontario and Erie. The status of this beneficial use could change if
future dredging projects encounter sedimentsthat exceed these new, more
stringent testing requirements.

3.5.3 Eutrophication or Undesirable Algae

Eutrophicationisaprocessin lakesthat is characterized by an overload of
nutrients. It is often accompanied by algal blooms, low oxygen
concentrations, and changes in food web composition and dynamics. In
Lake Ontario, persistent eutrophication and undesirable algae are no
longer causes of lakewide problems. The elimination of eutrophication
problemsin Lake Ontario during the 1950s and 1960sislargely dueto the
success of the binational phosphorus reduction programs and
improvements in wastewater treatment plants throughout the entire Great
Lakes basin. In the summer of 1993, the average Lake Ontario total
phosphoruslevel was 9.7 ug/L, near the GLWQA objective of 10 ug/L for
open lake spring conditions (1JC, 1980 and Thomas et al., 1980).

Inthe 1950sand 1960s, algal bloomsand fish die-offsoccurred throughout
Lake Erie and Lake Ontario, raising concerns about the environmental
impacts of excessively high phosphorus levels. In an attempt to remedy
this problem, the GLWQA set a target load of 7,000 metric tonnes of
phosphorus per year. To measure the success of the reduction programs,
additional targets were set:  phosphorus concentration (10 ug/L),
chlorophyll a (2.6 ug/L), and water clarity (5.3 m in open waters).

In response to the phosphorus control programs, open lake phosphorus
concentrations declined from a peak of about 25 ug/L in 1971 to the
10ug/L guidelinein1985. By 1991, L ake Ontario phosphoruslevelswere
well below the guiddline. In addition, since the early 1980s, water clarity

44

Lake Ontario LaMP
May 1998



PROBLEM IDENTIFICATION

has increased by 20 percent, photosynthesis has declined approximately
18 percent, and late summer zooplankton production has declined by
50 percent. All of these are positive changes reflecting an overall shift of
the lake back towards its original condition of low nutrient levels.

Although significant progress has been made in reducing eutrophication
problemsin nearshore areas, thisis still aconcerninlocal areas. Each of
the Lake Ontario AOCs, with the exception of Port Hope, has identified
eutrophication asalocal impairment. In New Y ork State, Braddock Bay,
Irondequoit Bay, Sodus Bay, East Bay, Port Bay, Little Sodus Bay,
Chaumont Bay, and Mud Bay are showing signs of eutrophication.
Nutrients from agricultural runoff and on-site waste disposal systems
(septic systems) arethe most frequently identified sources of the problem.
County level environmental planning efforts are providing the lead on
controlling these localized eutrophication problemsin the U.S.

In conclusion, it appears that eutrophication is no longer a problem in
offshore waters. This is largely due to the success of the binational
phosphorusreduction programsand improvementsin wastewater treatment
plants throughout the entire Great Lakes basin. Although substantial
improvements have been madein the nearshore areas, eutrophication may
till be asignificant issue in some local areas.

3.5.4 Restrictions on Drinking Water Consumption, or
Taste and Odor Problems

Regular monitoring of the quality of water supplies drawn from Lake
Ontario showsthat water quality meets or exceeds public health standards
for drinking supplies. Open lake surveillance monitoring conducted as
part of Canadian and United Statesresearch effortsaso confirmsthe high
quality of Lake Ontario water.

The largest category of consumer complaints about drinking water,
worldwide, is taste and odor problems (AWWA, 1987). Changesin the
taste of drinking water may indicate possible contamination of the raw
water supply, treatment inadequacies, or contamination of the distribution
system. Although there are standards for some parametersthat may cause
taste and odor problems, such as phenolic compounds, there is
considerable variation among consumers as to what is acceptable.
Aesthetically acceptable drinking water supplies should not have an
offensive taste or smell.

Although there are no drinking water restrictions on the use of Lake
Ontario water, some nearshore areas, such as Rochester and the Bay of
Quinte, report occasional taste and odor problems. Lake Ontario water
suppliers most commonly receive consumer complaints regarding an
“earthy” or “musty” taste and odors. Studies conducted by Lake Ontario
water suppliers have shown that these problems are related to naturally
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occurring chemicals, such as geosmin (trans, trans-1,10-dimethyl-9-
decalol) and methylisoborneol (MIB), produced by decaying blue-green
algae and bacteria. Using chlorine to clear water supply intakes of zebra
mussels may al so stimul ate the production of these taste and odor-causing
chemicals. Geosmin and MIB can cause taste and odor problems for
sensitive individuals at levels as low as one part per trillion (ppt), well
below the detection limits of the analytical equipment currently available
to water authorities (2 to 3 ppt). Onceidentified, taste and odor problems
can be eliminated at water trestment plants by the use of powdered
activated carbon or potassium permangenate.

Taste and odor problems are more common during aga blooms.
Additionally, storm events precipitate these problems by breaking up mats
of the green algae Cladophora from their rocky substrate in nearshore
areas. Floating mats of Cladophora located in warm shallow water are
ideal habitats for blue-green algae and bacteria growth. The presence of
these floating mats contributes to taste and odor problems. Localized
eutrophication problems in some nearshore areas may also contribute to
taste and odor problems.

In summary, taste and odor problems are considered to be a locally
impaired beneficial use in some areas. The causes, however, are poorly
understood. Naturally occurring algae, eutrophic conditions, and zebra
mussel controls may all be important contributing factors.

3.5.5 Beach Closings

Beach closingsarerestricted largely to shorelinesnear major metropolitan
centers or the mouths of streams and rivers. These closings follow storm
events when bacteria-rich surface water runoff is flushed into nearshore
areasviastreams, rivers, and combined sewer overflows (CSOs). Insome
instances beaches may be closed based on the potential for high bacteria
levelsto devel op following storm and rain events. Beachesarealso closed
for aesthetic reasons, such as the presence of algal blooms, dead fish, or
garbage. Given the localized nature of beach closings and their absence
along much of the Lake Ontario shoreline, they are not a
considered |akewide problem.

In Ontario, beaches are closed when bacterial (E. coli)
level sexceed 100 organisms/100mL. Duringrecent years
" (1995 to 1997) beach closings have continued in heavily
urbanized areas in the western part of the basin due to
storm events, but are less frequent in the central and
eastern regions. Examples of ongoing problemsinclude
= d . the beaches of the Bay of Quinte, Toronto, Burlington,
— Hamilton, Niagara, Pt. Dalhouse, and St. Catherines.
Upgrading stormwater controls through the installation

Windsurfers enjoying the beach
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of collectiontanks so stormwater from CSOscan betreated in Toronto and
Hamilton should reduce beach closings in these areas.

The only U.S. beach with recent closings is Ontario Beach within the
Rochester AOC. These closings have been posted due to rain events,
storm runoff, excessive algae, waves greater than four feet, or visibility
lessthan one-half meter. Ontario Beach isroutinely closed asaprecaution
during storm and rain events because these conditions have the potential
to cause high bacteria levels along the beach shore. Ontario Beach
summer fecal coliform levels have been well below the state’ saction level
of 200 fecal coliforms/100mL. Theimplementation of acombined sewer
overflow abatement program resulted in significant decreases in fecal
coliformlevelsinthe Genesee River and adjacent shorelineareas. Actions
are also underway to address stormwater problemsthat impact other areas
of the Rochester Embayment.

3.5.6 Degradation of Aesthetics

There are currently no aesthetic problems in the open waters of Lake
Ontario. Thisisattributed to the elimination of widespread eutrophication
problems and the restoration of water clarity. However, some Lake
Ontario AOCs have identified this impairment. Evaluating aesthetic
problems is subjective, often based on individual value judgments.
Localized aesthetic problems along L ake Ontario shorelinesinclude algal
blooms, dead fish, debris, odor, silty water, improper disposal of boat
sewage wastes, and litter problems at parks and scenic highway stops.

On the U.S. side, the Rochester AOC lists silt, odors related to alewife
dieoffs, and decaying algae as aesthetic problems. A recent water quality
survey conducted at the Oswego Harbor AOC indicatesthat thisbeneficial
useisnot impaired.

On the Canadian side, the Metro Toronto RAP lists debris and litter,
turbidity inthevicinity of tributary mouths and landfilling operations, and
weed growth along shorelines as aesthetic problems. In addition, the
Roya Commission for Toronto’s Waterfront noted the continued | oss of
Toronto area historical buildings and landscapes and the lack of adequate
public access to the lake as aesthetic concerns. The Bay of Quinte RAP
identified algal blooms asthe primary cause of aesthetic concerns. Major
causes of aesthetic impairment in Hamilton Harbour include oil sheens,
objectionable turbidity, floating scum, debris, putrid matter, and reduced
water clarity in shallow areas.
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3.5.7 Added Costs to Agriculture or Industry

Thisis not alakewide impairment as Lake Ontario waters do not require
any additional treatment costs prior to agricultural or industrial use. The
Rochester Embayment AOC isthe only Lake Ontario AOC to identify this
impairment, based on the additional mai ntenance costsassociated withthe
physical removal of zebra mussels from water intake pipes.

Many industries and municipalities adjacent to Lake Ontario are
experiencing zebra mussel infestation in their water intakes. The main
treatment for this problem isto use various chlorine compounds, together
with other chemicals such as calcium permangenate, to kill the mussels --
an ongoing maintenance cost.

3.6 Unimpaired

Beneficial
Uses

Tainting of Fish and Wildlife Flavor

The contamination of surface waters by certain types of organic
contaminants, such asthe class of chemicals known as phenals, can taint
fish and wildlife flavor. During the 1950s, 1960s, and 1970s, levels of
phenols near the mouth of the Niagara River often exceeded standards
designed to prevent tainting of fish and wildlife flavor. Since that time,
improvementsin wastewater treatment systemshavedramatically reduced
the amounts of these substances being discharged to surface waters.
Today, levels of phenols are well below levels of concern.

There are no existing reports that indicate tainting of fish and wildlife
flavor is a concern for the open waters of Lake Ontario. Neither isthis
potential impairment identified asaproblem in any nearshore areas of the
lake. Evaluating this type of impairment is difficult given the very
subjective nature of taste. Studies have shown that fish consumers cannot
consistently detect the difference between tainted and non-tainted fish.
Thelength of time and preservation methods used before cooking fish can
also contribute to taste problems.

3.7 Pollutants

to be
Addressed
Through the
LaMP

Asdiscussed in the previous section, thereis direct and indirect evidence
that PCBs, DDT and its metabolites, mirex, and dioxins/furans are
impairing beneficial usesin Lake Ontario.™?

"Heptachlor and heptachlor epoxide have been removed from the list
of critical pollutants since the April 1997 draft based on new information
summarized in Appendix B.

Dieldrin, although it exceeds criteria on alakewide basis, is no longer
believed to be the cause of bald eagle reproduction problems, as explained in
Appendix B.
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It is also important for the Lake Ontario LaMP to consider toxic
substances that are likely to impair beneficial uses. In this case, thereis
no direct evidence that a substance contributes to use impairments, but
there is indirect evidence if a chemical exceeds U.S. or Canadian
standards, criteria, or guidelines. A review of recent fish tissue
contaminant concentrationsidentified mercury asalakewide contaminant
of concern because mercury concentrationsin larger smallmouth bassand
walleye are likely to exceed Ontario’s 0.5 parts per million guideline for
fish consumption throughout the lake. Although there are no U.S. or
Canadian consumption advisoriesfor eating smallmouth bassand walleye
on alakewidebasis, the data are sufficient to identify mercury asacritical
pollutant as part of the LaMP pollutant reduction strategy. As with
mercury, dieldrin is not linked to a lakewide impairment but dieldrin
concentrations exceed the most stringent criteriafor both water and fish
tissue. Given the lakewide nature of these exceedences of the most
stringent criteria, dieldrin is also included in the list of LaMP critical
pollutants.

Previous LOTMP reports had also identified three other contaminants as
exceeding standardsand criteria: octachlorostyrene (OCYS), chlordane, and
hexachlorobenzene (HCB). A review of current information showed that
none of these contaminants persist as alakewideissue. OCS, chlordane,
and HCB arewell below applicable water quality criteria, asdescribed in
Appendix B.

Thecritical pollutants that have been identified asimpairing usesin Lake
Ontario are persistent, bioaccumulative toxic substances: they remain in
the water, sediment, and biota for long periods of time and they
accumulate in aquatic organisms to levels that are harmful to human
health. It isthe intent of the Four Parties to prevent the development of
additional lakewide use impairments that may be caused by other
persistent, bioaccumulativetoxicsentering thelake. Therefore, theLaMP
will identify actions that will address the critical pollutants identified
above as well as the broader class of chemicas known as persistent,
bioaccumul ative toxics.

Lake Ontario lakewide critical pollutants all resist natural breakdown
processes and can bioaccumulate in living organisms. Given these
properties, these contaminants will persist in the environment long after
most sources of these contaminants have been eliminated or controlled.
Improvementsin laboratory analytical techniques now allow usto detect
most of these contaminants at extremely low levelsin air, water, soil, and
biota samples.

Strategies to reduce or eliminate critical pollutant inputs need to be based
on an understanding of how and where these chemicals were used or are
produced and disposed so that their sources can belocated and controlled.
We also need to understand the various physical and chemical pathways

Lakewide Critical Pollutants

are bioaccumulative and
persistent toxic substances

that are known or suspected
to be responsible for lakewide

impairments of beneficial
uses: PCBs, DDT & its
metabolites, mirex, dioxins/
furans, mercury, and dieldri
These substances will be th
focus of the Lake Ontario
LaMP source reduction
activities.

n.
e
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by which these contaminants move through the ecosystem to be able to
determine the appropriate control strategy and to predict the time needed
to restore impairments. The following discussion provides a brief
overview of the six lakewide critical pollutants and some preliminary
contaminant loadings information.

This preliminary attempt to develop estimates of critical pollutants
entering the lake identified anumber of data gaps. Examples of the types
of data gapsto be considered as part of future LaMP effortsinclude: 1)
insufficient datato estimatecritical pollutant |loadingsfor many tributaries;
2) limited data on atmospheric loadings of critical pollutants throughout
the basin; and 3) the amount of critical pollutants being effectively
removed from the system due to burial in the deep basins of the lake.

3.8 Sources and

Loadings of
Critical
Pollutants

3.8.1 Sources of Critical Pollutant Loadings Information

It is extremely difficult to estimate critical pollutant loadings entering
LakeOntarioviarivers, precipitation, sewagetreatment plants, wastesites,
agricultural areas, and other sources. Thelevelsof contaminants entering
the lake from these sources are constantly changing in response to many
known and unknown factors. Asaresult, loadings data are often limited
and rely on numerous assumptions. Although quantitative loadings
information may be difficult to obtain, qualitative indicators provided by
the environmental monitoring of water, sediment, and aguatic organisms
can often provide sufficient information to identify those contaminant
sourcesthat need to be controlled. |mproving the database on sourcesand
loadings of critical pollutantsisahigh priority, asis determining effective
ways to virtually eliminate these critical pollutants from Lake Ontario.

Table 3-3 presents four major categories of critical pollutant loadings
estimates based on the best data currently available:

loadings from sources outside the Lake Ontario basin;

loadings from sources inside the Lake Ontario basin;
atmospheric loadings; and

releases from Lake Ontario to the St. Lawrence River and
volatilization to the atmosphere.

Ao PE

Thesearevery preliminary estimatesand are subject to significant changes
as monitoring and loading calculation techniques improve. The dataare
drawn from a number of information sources and monitoring programs
which often use different criteria, methods, and loading calculation
methods. These estimates indicate that the volume of some contaminants
leaving the lake, such as PCBsand DDT, may be greater than the amount
coming in. One explanation for this may be that contaminants are slowly
being released from sedimentsalready present inthe Lake Ontario system.
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One of the challenges of the LaMP is to understand the state of Lake
Ontario as it exists today and how it may change in the near future and
over thelong term. Concentrations of toxic substancesin water, sediment,
fish, and wildlife respond at different rates to changes in loadings and
changes in biological or physical conditions. Programs in place today
which have aready reduced critical pollutant loadings may not have an
impact on environmental levels for decades, particularly in fish and
wildlife. Thistime lag must be considered when evaluating data which
were often collected several years before being reported and which reflect
loadings which occurred many more years before data collection.
Organisms accumulate chemicals or metals that have been in the
ecosystem for long periods of time, either in sediment or in organisms
which are lower on the food chain. Estimating if current programs will
eventually resolve some of these ecosystem issues and over what time
frameis an important step in understanding what additional measures are
necessary to accelerate the cleanup of Lake Ontario.

- Long term water quality monitoring programs are

conducted by Environment Canada at Fort Erie and

- | Niagara-on-the-L ake (at both ends of the NiagaraRiver),

~ and at Wolfelsland at the head of the St. Lawrence River.

' These programs use similar sampling and analytical

methods. The data provide agood estimate of the critical

pollutant loadings that originate from upstream Great

Lakes basins, those that originate in the Niagara River

basin, and the volume of critical pollutants that leaves
Lake Ontario viathe St. Lawrence River.

CSS Limnos Estimatesof atmosphericloadingsof critical pollutantsto
(Environment Canada, National Water Research Institute, Lake Ontario were devel Oped by the International
Technical Operations) Atmospheric Deposition Network. Estimates for the
amounts of critical pollutants volatilizing to the
atmosphere were also provided. Volatilization may be a significant
process by which critical pollutants are leaving the L ake Ontario system.
Estimating atmospheric depositionisdifficult, and these estimates contain

asignificant degree of uncertainty.

For the purposes of thisreport, the amounts of critical pollutants entering
Lake Ontario via all Lake Ontario basin tributaries were based on
representative point and non-point sources within each tributary’s
watershed. The 22 tributarieswith the highest flow rateswereincluded in
this review (see Table 3-4). Quantitative and qualitative monitoring
techniques, aswell as biological monitoring results, were used to estimate
loadings or the relative presence or absence of critical pollutants within
each tributary watershed.
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Table 3-4. Estimates of Atmospheric, Point, and Non-point Sour ce Contaminant L oadings
Entering Lake Ontario via Tributaries (Kg/yr)

Source Country PCBs Total DDT Dioxins Dieldrin Mirex
Furans

(Kglyr) (Kglyr) (9/yr) (Kglyr) (Kglyr)
Burlington Canal Canada 2.8(1)\ ¥ (8,10) ¥ (8) ¥ (10) ? ND ¥(8)
Credit River Canada ¥ (8) ¥ (8) ? ? ND ¥ (8)
Don River Canada 1.1(3) 0.5(3) ¥ (10) 1.3(3) ?
Duffins Creek Canada ¥ (8) ¥ (8) ? ? ?
Humber River Canada 1.7(3)\ ¥ (8) 0.4(3)\¥ (8) ? 0.1(3) ND ¥ (8)
Moira River Canada ? ? ? ? ?
Napanee River Canada ? ? ¥ (7) ? ?
Oakville Creek Canada ¥ (8) ¥ (8) ? ? ?
Salmon River Canada ? ? ? ? ?
Trent River Canada ¥ (4) ? ¥ (7,10) ? ?
Twelve Mile Creek Canada ¥ (8) ¥ (8) ¥(7) ? ND ¥ (8)
Welland Ship Canal Canada ¥ (8) ¥ (8) ¥ (7) ? ¥ (8)
Atmospheric Canada & US 64 (2) 16 (2) ? 13 (2) ?
Niagara River & Canada & US
upstream 440 (9) 96 (9) ND* (9) 43 (9) 1.8 (9)
Great Lakes
Black River uUs 52.2 (5) 0.02 (5) ¥ (7) 1.1 (5) ¥ (5)
Eighteenmile Creek us 7.3(5) 0.01(5) ¥ (5) 0.1(5) 0.01(5)
Genesee River us 14.2 (5) 0.03 (5) ¥ (5) 1.7 (5) 0.03 (5)
Irondequoit Creek us 0.003 (5) 0.002 (5) ¥ (5) 0.002 (5) ?
Johnson Creek us ¥ (6) ¥ (6) ¥ (6) ? ?
Northrup Creek us ? ? ? ? ?
Oak Orchard Creek us ¥ (5) ¥ (5) ¥ (5) ¥ (5) ¥ (5)
Oswego River us 17.1 15 ¥ (5) 1.2 (5) 0.9 (5
Sandy Creek us 1.01 (5) ? ? ? ?
Wine Creek us 0.001 (5) ND (5) ? ND ?
References
-1 Fox et al., 1996 ? No information available for compound
-2 Hoff et al., 1996 ¥ Detected in qualitative monitoring programs or
-3 D’Andrea and Anderton, 1996 in effluent of facilities discharging to tributary.
-4 Poulton, 1990 ND  Not detected
-5 Litten, 1996 * 2,3,7,8 TCDD
-6 Estabrooks et al., 1994
-7 MOE, MISA, 1994
-8 MOE Spottail Shiner data
-9 Niagara River upstream/downstream program, 1995
-10  Canviro Consultants, 1988
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To get copies of the TRI, call
the Pollution Prevention Unit
at NYSDEC, Sitansu Ghosh
(518-457-2553). To get copies
of the NPRI, contact the NPRI
office in EC’s Ontario Region
at 416-739-5890 or access it
on the internet at
http://www.ec.gc.ca/pdb/npri.
htmi.)

The location of point sources (Figure 3-1) and loadings information
(Tables 3-5 and 3-6) are presented for those that discharge directly to the
lake. Point sources that discharge to tributaries are included in tributary
loading estimates. Jurisdictional differences confound these point source
loadings estimates. New York State requires dischargers whose waste-
water is known or suspected to contain significant levels of critical
pollutants (principally sewage treatment plants) to monitor for those
contaminants. There is no current data on Ontario point sources as no
Ontario industrial point source discharged the critical pollutants in
sufficient quantities to require regulation under MISA. Information on
CSOs, stormwater, and other non-point sources may beincluded in future
assessments.

Information on rel easesto the environment of critical pollutants and other
contaminants is available to the public in publications developed and
released on aregular basis by governmental agencies. For sourcesin the
U.S,, theannual Toxics Release Inventory (TRI) summarizes on an annual
basis the emissions of approximately 650 pollutants from facilities
nationwide. For sources in Canada, the National Pollutant Release
Inventory (NPRI) providesinformation ontheonsiterel easesto air, water,
and land; on transfers offsite in waste; and on the three R's (recover,
reuse, and recycle) of 176 substances. The NPRI is the only legislated
nati onwide publicly accessibleinventory of pollutant releasesandtransfers

in Canada. yr
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Figure 3-1. Point Sources Directly Discharging to Lake Ontario
[STP - Sewage Treatment Plant; WPCF - Water Pollution Control Facility; WPCP - Water Pollution Control Plant]
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Table 3-5. Preliminary Estimate of L akewide Critical Pollutants Entering Lake Ontariovia
Direct Dischargesin the U.S. (1989-1995).

Point Sources Country | Discharge | PCBs Total Dioxing/ | Dieldrin | Mirex
Flow DDT Furans*

(1000 m®

per day) | (Kgliyr) | (Kalyr) | (dlyr) | (Kglyr) | (Kglyr)
Alcan us 322 0.02 ND ND ND ?
Newfane STP us 5.6 ND ND ND ND ND
NW Quad STP us 62 ND ND ND ND ND
Ontario STP us 23 ND ND ND ND ND
Oswego East STP us 11 ND ND ND ND ND
Oswego West STP usS 15.1 ND 15 ND ND ND
Sacketts Harbor STP us 0.02 ? ? ? ? ?
Sodus Point WPCF us 0.02 ? ? ? ? ?
Van Lare STP us 401 ND ND ? 4.3 ?
Webster WPCF us 28.0 ND ND ND ND ND
Wilson Harbor STP US 0.01 ? ? ? ? ?

WPCF = Water Pollution Control Facility
STP = Sewage Treatment Plant

* = dioxin/furan loadings reported in grams per year

?= Noinformation available
ND = Not detected

Data Sources: New York State SPDES program
Litten, NY SDEC 1996

Note:  Estimates are based on standard monitoring performed by the POTW operators as well as non-standard research methods
used by NY SDEC investigators that can detect lower levels of contaminants than standard methodologies. As aresult,
contaminants reported to be “not detected” by standard analytical methods might be “ detected” if non-standard research
methods are used. Therefore, the details of a specific POTW’ s operation, flow rate, and the analytical methods used need
to be carefully considered before the significance of areported “non-detect” can be completely understood.

Note:  Thistable only includes the more significant wastewater point source dischargers. Dischargesrelated to power generation
plants and small dischargers are not included in thistable. A more complete review of these dischargers will be performed

as part of future LaMP activities.

Lake Ontario LaMP
May 1998

55



PROBLEM IDENTIFICATION

Table3-6. Preliminary Estimate of L akewide Critical Pollutants Entering L ake Ontario via
Direct Dischargesin Canada (1989-1995).

Point Sources Country | Discharge | PCBs Total Dioxing/ | Dieldrin | Mirex
Flow DDT Furans*

(1000 m®

per day) | (Kgliyr) | (Kalyr) | (dlyr) | (Kglyr) | (Kglyr)
Baker Road WPCP (Grimshy) Canada 14.7 ND ND ND ND ND
Bath WPCP Canada 12 ? ? ? ? ?
Belleville WPCP Canada 30.5 ? ? ? ? ?
Biggar Lagoon Canada 11 ? ? ? ? ?
Brighton Lagoon Canada 2.6 ? ? ? ? ?
Clarkson WPCP (Mississauga) Canada 99.6 ND ND ND ND ND
Cobourg WPCP No 1 Canada 9.9 ? ? ? ? ?
Cobourg WPCP No 2 Canada 5.8 ? ? ? ? ?
Corbett Creek WPCP (Oshawa) Canada 34.9 ? ? ? ? ?
Deseronto WPCP Canada 14 ? ? ? ? ?
Duffins Creek WPCP (Pickering) Canada 237.6 ND ND ND ND ND
Graham Creek WPCP (Newcastle) Canada 2.04 ? ? ? ? ?
Harmony Creek 1& 2 (Oshawa) Canada 52.8 ? ? ? ? ?
Highland Creek WPCP (Scarborough) Canada 160.2 ND ND ND ND ND
Humber WPCP (Etobicoke) Canada 337.7 ND ND ND ND ND
Kingston Twp WPCP Canada 221 ND ND ND ND ND
Lakeview WPCP (Mississauga) Canada 268.4 ND ND ND ND ND
Main WPCP (Toronto) Canada 680.1 ND ND ND ND ND
Mid-Halton WPCP Canada 114 ? ? ? ? ?
Niagara-On-The-Lake Lagoon Canada 4.02 ND ND ND ND ND
Oakville South East WPCP Canada 724 ND ND ND ND ND
Oakville South West WPCP Canada 33.1 ? ? ? ? ?
Petro Canada Ltd (Oakville) Canada ? ? ? ? ? ?
Petro Canada Ltd (Mississauga) Canada 9.5 ? ? ND ? ?
Picton WPCP Canada 3.7 ? ? ? ? ?
Port Dalhousie WPCP Canada 72.3 ? ? ? ? ?
Port Darlington WPCP Canada 8.3 ? ? ? ? ?
Port Hope WPCP Canada 55 ? ? ? ? ?
Port Weller WPCP Canada 49.3 ? ? ? ? ?
Skyway WPCP (Burlington) Canada 76.5 ? ? ? ? ?
Trenton WPCP Canada 124 ? ? ? ? ?
Wellington WPCP Canada 0.5 ? ? ? ? ?
WPCP= Water Pollution Control Plant Data Source:  Ontario Ministry of the Environment

STP = Sewage Treatment Plant
* = dioxin/furan loadings reported in grams per year
?= Noinformation available
ND = Not detected

Note:  Thistable only includes the more significant wastewater point source dischargers. Dischargesrelated to power generation
plants and small dischargers are not included in thistable. A more complete review of these dischargers will be performed
as part of future LaMP activities.
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3.8.2 Polychlorinated Biphenyls

Polychlorinated biphenyls (PCBs) were manufactured between 1929 and
1977. PCBswere considered an important industrial safety product for
conditions where high heat or powerful electric currents posed explosive
and fire hazards. For example, PCB oil-filled electric switches eliminated
electric sparking problems that could trigger explosions at petroleum
refineries. PCB oils were used in electrical transformers as a non-
flammable electrical insulating fluid. PCBs were also used as industrial
lubricating oils to replace earlier types of hydraulic oils that could more
easily catch fire under conditions of high pressure and temperature.

The production of PCBs was halted following the discovery that PCBs
released into the environment were bioaccumulating to levels of concern
in a wide range of organisms. The hazards posed by PCBs were
discovered in the 1960s when ranch mink, that had been fed adiet of Great
Lakes fish, experienced reproductive failures. The investigations that
followed determined that Great L akes fish were contaminated with PCBs
at levels that warranted human fish consumption advisories. Since that
time, production of PCBsin North America has been banned, and the use
of PCBs is being systematically eliminated. In Canada, old electrical
transformers and other equipment that contain PCBs are being stockpiled
until they can be safely destroyed. In the U.S,, old transformers and
equipment containing PCBs must be properly disposed within one year.

Levels of PCBs in the environment have decreased in response to the
banning and phasing out of the various uses of PCBs. PCBsareidentified
asalaMP critical pollutant because levels of PCBsin Lake Ontario fish
and wildlife continue to exceed human heal th standards and because PCB
levelsin the Lake Ontario food chain may pose health and reproduction
problems for bald eagles, mink, and otter.

The mgjority of these estimated PCB loadings to Lake Ontario originate
outside the Lake Ontario basin (see Figure 3-2). The upstream Gresat
Lakes basins contribute the largest amount (302 kg/yr), followed by the
NiagaraRiver basin (138 kg/yr). Within the Lake Ontario basin, point and
non-point sourcescontribute approximately 100 kg/yr, 80 percent of which
enters the Lake via streams and rivers. Atmospheric loadings contribute
64 kglyr directly to thelake surface. Some of thetributary loadingsare no
doubt due to atmospheric deposition within the watershed. When theloss
of PCBs from the Lake basin via volatilization (440 kg/yr) and the St.
LawrenceRiver (411 kg/yr) isconsidered, thetotal amount of PCBswithin
Lake Ontario appears to be decreasing at a rate of 250 kg/yr, only to be
transferred downstream, downwind, or buried in the bottom sediments.
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Figure 3-2. Summary of Non-point Source Loadings Information for PCBs (1990-1995).

3.8.3 DDT and Its Metabolites

The development of the pesticide DDT in the 1940s was considered a
major breakthrough in the battle against diseases, such asmalaria, and in
controlling crop pests. Highly effective and cheap to produce, DDT was
the most widely used pesticide in North Americaand other countriesfrom
1946 to 1972. Agricultural use of DDT has since been banned in North
America following the discovery that DDT and its breakdown products
were causi ng widespread reproductivefailuresin eaglesand other wildlife
species. Although DDT continues to be used in other parts of the world,
levels of DDT in the North American environment have decreased
significantly since this pesticide was banned, and species impacted by
DDT, such asthe bald eagle, arerecovering. DDT and its metabolites are
identified as LaMP critical pollutants because they are responsible for
wildlife consumption advisories and are identified as a potential problem
contaminant for bald eagles once they re-establish their shoreline nesting
territories.
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The upper Great Lakes are the largest source of DDT and its metabolites
to the Lake Ontario basin (96 kg/yr) (see Figure 3-3). Atmospheric
deposition and sources within the Lake Ontario basin contribute
approximately 33.5 kg/yr combined. Much of thetributary loadingslikely
consist of atmospheric fallout in the watershed given the banning of these
materials from use in the watershed. The Niagara River Basin does not
appear to be asignificant source of DDT. Approximately 143 kg/yr of
DDT leave Lake Ontario via volatilization to the atmosphere (141 kg/yr)
and the St. Lawrence River (2 kglyr), for anet loss from Lake Ontario of
approximately 13 kg/yr.

3.8.4 Mirex (Dechlorane)

The discovery of elevated levels of mirex in Lake Ontario fish during the
1960s triggered lakewide fish consumption advisories. Investigations
determined that most of the mirex originated from a chemical production
facility on the Niagara River. Use and production of mirex, also known
as dechlorane, are now banned in North America. Mirex isidentified as
a LaMP critical pollutant because levels in some Lake Ontario fish
continueto exceed human health standards; anumber of fish consumption
advisories exist. Although mirex is most widely known for itsuse as a
pesticide, approximately 75 percent of the mirex produced was used asa
flame retardant in a variety of industrial, manufacturing, and military
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Figure 3-3. Summary of Non-point Source Loadings I nformation for Total DDT (1990-1995).
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applications.  Available sales records suggest that more than 50,000
pounds of mirex were used for industrial and manufacturing flame
retardant purposes in the Lake Ontario basin. More than 75,000 pounds
of mirex were used as a flame retardant in other Great L akes basins.

Most of the mirex entering Lake Ontario originates in the Niagara River
basin (1.8 kg/yr) and an additional 0.9 kg/yr enters viathe Oswego River
(Figure 3-4). Approximately 0.7 kg/yr of mirex leaves Lake Ontario via
the St. Lawrence River. No reliable estimates of atmospheric deposition
or volatilization are available at thistime.

3.8.5 Dioxins and Furans

Dioxinsand furans are agroup of unwanted chemical by-productsthat are
created by avariety of chemical and combustion processes. Laboratory
studies have shown some wildlife speciesto be extremely sensitiveto the
toxic effects of these contaminants. The potential impacts of the very low
levels of these contaminants found in Lake Ontario fish, wildlife, and
humans are poorly understood. Therefore, health standards for these
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Figure 3-4. Summary of Non-point Source Loadings Information for Mirex (1990-1995).
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contaminants have been set very low. Steps have been taken to control
and limit those processes that produce high levels of dioxins and furans,
resulting in a significant decrease in environmental levels of these
chemicals over the last two decades. Some of the processes that can
producedioxinsand furansincludetheuseof internal combustion engines,
incinerators, and avariety of other chemical processes, which are part of
our modernway of lifeand may bedifficult to eliminate altogether. Forest
fires and wood burning stoves also produce low levels of dioxins and
furans.

Dioxins and furans are identified as LaMP critical pollutants because
levels of these contaminants exceed human health standardsin some L ake
Ontario fish and because these chemicalsmay limit thefull recovery of the
Lake Ontario bald eagle, mink, and otter populations by reducing the
overall fithess and reproductive health of these species.

Dioxins and furans exist at very low levelsin the environment and, as a
result, are difficult and costly to detect and accurately quantify. The
Niagara River upstream-downstream program monitors exclusively for
2,3,7,8 TCDD (dioxin) and 2,3,7,8 TCDF (furan), the most toxic forms of
these compounds; none have been detected. Despite this analytical
limitation, datafrom other media (mussels, spottail shiners, and sediment
cores) indicate that there are several sources of both dioxinsand furansin
the Niagara River and that the River isasource of these pollutantsto Lake
Ontario. Atmospheric deposition appearsto be the largest known source
of dioxinsg/furans, contributing approximately 5 grams per year. Dioxins
and furans have been detected in a number of Lake Ontario tributaries
using qualitative water and biological sampling methods. No reliable
estimates are available for the volume of dioxins/furans that may be
leaving the lake via volatilization to the atmosphere.

3.8.6 Mercury

Mercury is anaturally occurring metal, which isfound in small amounts
in most soils and rocks. Although mercury is best known for its use in
thermometers and medical and dental products, it isalso used in batteries
andinthe production of various synthetic material ssuch asurethanefoam.
Historically, mercury was added to paints as an anti-mildew agent. Some
uses of mercury have now been banned. Loading estimates for mercury
could not be completed in time for this report since it was identified as a
critical pollutant late in the Stage 1 development process, but it will be
included and addressed in future LaMP reports.
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3.8.7 Dieldrin

Dieldrin is aformerly used pesticide that is now banned from use in the
Lake Ontario basin and throughout North America. Aldrin, another
formerly used pesticide, transforms into dieldrin through natural
breakdown processes. Dieldrinisidentified asalLaMP critical pollutant
because dieldrin concentrations in water and fish tissue exceed the U.S.
Great Lakes Water Quality Initiative (GLI) criteria throughout the lake.
The GLI criterion for water is 0.0000065 parts per billion and Lake
Ontario water averages0.17 partsper billion. The corresponding GLI fish
tissue criterionis0.0025 partsper million. Most Lake Ontario fish clearly
exceed this criterion as dieldrin is detectable at concentrations ranging
from approximately 0.005 to 0.030 parts per million. Although the GLI
criteria are being exceeded, dieldrin concentrations in the environment
have been steadily declining. Between 1985 and 1995, dieldrin
concentrationsin thelake have declined from 0.35to 0.17 parts per billion
based on information collected through Niagara River and Wolfe Island
monitoring programs.
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Figure 3-5. Summary of Non-point Source Loadings I nformation for Dieldrin (1989-1995).
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The upper Great Lakes are the largest source of dieldrin to the Lake
Ontariobasin (43 kg/yr). Atmaospheric deposition and point and non-point
sources within the Lake Ontario basin are approximately equal (13 kg/yr
and 9 kglyr) (see Figure 3-5). Estimates for the rate of loss of dieldrinin
Lake Ontario dueto volatilization (320 kg/yr) and the St. Lawrence River
(43 kglyr) suggest that the volume of dieldrin in the lake is decreasing at
arate of 298 kg/yr.

In this chapter, the Four Parties have identified the lakewide and local
beneficial useimpairmentsof Lake Ontario. Thefour lakewide beneficial
use impairments have been identified as:

# Restrictions on fish and wildlife consumption

# Degradation of wildlife populations

# Bird or animal deformities or reproductive problems
# Loss of fish and wildlife habitat

The lakewide critical pollutantsthat have been identified asimpairing or
likely to impair these beneficial uses include PCBs, DDT and its
metabolites, dioxing/furans, mirex, mercury, and dieldrin. Exotic species,
lake level management, and the physical loss, modification, and
destruction of habitat have been identified as the biological and physical
factors contributing to lakewide use impairments.

The Four Parties plan to prioritize source reduction efforts to address the
most significant contributorsof critical pollutantsto Lake Ontario. Based
on the limited loadings data available, it appears that a significant load of
critical pollutants to the lake originates outside the Lake Ontario basin.
The upstream Great L akes basin contributes the majority of the estimated
loadings of PCBs (440 kgl/yr), DDT and its metabolites (96 kg/yr), and
dieldrin (43 kg/yr). Attention must also be focused on the Niagara River,
since most of the mirex entering Lake Ontario originates in the Niagara
River basin (1.8 kg/yr) and it also contributes to the load of other critical
pollutants into the lake. Atmospheric deposition is a source of critical
pollutants and appears to be the largest known source of dioxins/furans,
contributing approximately 5 grams per year.

The LaMP will also seek to address the inputs of critical pollutants from
water discharges within the Lake Ontario basin, including point sources
discharged directly to the lake and point and non-point discharges into
tributaries to the lake.

3.9 Summary
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Thelocal useimpairmentsidentified in this chapter are best addressed on
alocal level through the development and implementation of Remedial
Action Plansand other local management efforts. ThroughtheLaMP, the
Four Parties seek to restore the lakewide beneficial uses of the lake by
reducing the input of critical pollutants and persistent, bioaccumulative
toxics to the lake and by addressing the biological and physical factors
identified above. The Four Partieswill also work to improvethe database
on sources and loadings of critical pollutants and other factors causing
these impairments.
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CHAPTER 4

PROGRESS TO DATE
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The Four Parties have implemented programs and undertaken activities,
both regulatory and voluntary, that have resulted in measurable
improvementslakewide. Other actionshaveledto small incremental gains
in localized areas. Remedial Action Plan (RAP) projects are reducing
pollutants, cleaning up the environment, and restoring habitat in Areas of
Concern (AOC). Joint federal/state and federal/provincial programs to
reduce sources of pollutantsto thelake have been ongoing under the Lake
Ontario Toxics Management Plan (LOTMP). There is a renewed
commitment, in the 1996 L etter of Intent signed by the Four Parties (see
Appendix C) and in this Plan, to those LOTMP programs that have been
working to restore the beneficia uses of the lake.

FUISNOVINVA NOILSID 30 Nv1d 31

This chapter provides asummary of the progress, both programmatic and
environmental, that has been made to date in Lake Ontario. In both the
U.S. and Canada, there has been progress in fulfilling commitments that
were madeinthe LOTMP, aswell asin initiatives undertaken outside the
scope of the LOTMP. Environmental progressis evident in the reduced
levels of contaminants in lake biota and other ecological improvements.

4.1 Introduction

Environmental progress is
evident in the reduced levels
of contaminants in lake biota
and other ecological
improvements.

The LOTMP has focused specifically on the reduction of persistent toxic
contaminant loadings to the lake. Commitments were made by the Four
Partiesin 1989, 1991, and 1993, and include both existing and developing
programs. Highlightsof achievementsunder these programsare described
below. A detailed table specifying LOTMP commitments and their status
isprovided in Appendix F.

Binational Activities

Niagara River Toxics Management Plan

The Niagara River Toxics Management Plan (NRTMP) was initiated in
1987 asabinational process designed to achieve significant reductions of
toxic pollutants in the Niagara River. Eighteen priority toxics were
identified and 10 (including Lake Ontario LaM P critical pollutantsdioxin,
mercury, mirex, and PCBs) were sel ected for 50 percent reduction because
these were deemed to have Niagara River sources. The 1996 NRTMP
progress report indicates that the Four Parties have made significant
progress towards achieving the commitments made in the 1987 Niagara
River Declaration of Intent. Remedial actions at sources have
substantially reduced inputs of chemical pollutants to the Niagara River.
A Letter of Support was sighed by the Four Parties on December 3, 1996,
to continue the commitment to the Declaration of Intent and to further
actions to reduce loadings of toxic chemicals to the Niagara River.

4.2 Progress
Under The
LOTMP

NRTMP Letter of Support --
The Four Parties reaffirmed
their commitment and set a
new goal of reducing toxic
chemicals in the river in order
to achieve water quality that
protects human health,
aquatic life, and wildlife.
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Point Sources— Under the Canadian portion of the NRTMP, the Ontario
Ministry of the Environment (MOE) monitored the effectiveness of
control actions at 21 Canadian point sources between 1986 and 1995. As
of 1995, the number of Ontario point sources directly discharging to the
Niagara River had been reduced to 16. The data show that the daily
loadings of 18 priority toxics have been reduced by 99 percent over that
period of time. Noneof the 10 chemical stargeted for 50 percent reduction
were detected at any of the 15 facilities sasmpled in 1995.

Under the U.S. plan, the New Y ork State Department of Environmental
Conservation (NY SDEC) monitored the 29 most significant U.S. point
sources of toxic pollutants to the river. Twenty-six of these dischargers
arestill operating. Between 1981/1982 and 1985/1986, NY SDEC reported
an 80 percent reduction in 121 organic and inorganic priority pollutants
from these significant point sources. Between 1985/1986 and 1993/1994,
another 25 percent reduction was reported. The NY SDEC monitoring
program does not specifically track the 10 chemicals of concern, although
most of them areincluded in the suite of the United States Environmental
Protection Agency (USEPA) priority pollutants reported.

Based oninformation availablein 1987, the U.S. identified the Fal | s Street
Tunnel as the largest of any of its point sources of toxic pollutants. The
Tunnel was once a magjor unlined industrial sewer cut into the bedrock
under the City of Niagara Falls. By the mid-1980s, it only received
overflowsof wastewater from the sewersof aNiagaraFallsindustrial area
and contaminated groundwater from major waste sites that infiltrated
through cracks in the bedrock. Unlike flows from other point sources,
flows from the Falls Street Tunnel entered the Niagara River untreated.
In 1993, USEPA and NY SDEC required the City of NiagaraFallsto treat
the contaminated water flowing in the Falls Street Tunnel during dry
weather at the Niagara Fallstreatment plant. Information gathered by the
U.S. showsthat wastewater treatment has reduced loadingsto the river of
mercury by 70 percent, tetrachl oroethylene by 85 percent, and four other
priority toxic chemical sby aimost 100 percent. The Tunnel’ swet weather
flow is intermittent and, in 1994, averaged about 3 million gallons on
overflow days. Monitoring by the City of NiagaraFalls continuesto better
characterize the Tunnel’ s wet weather l0ads of toxic chemicals.

Non-Point Sources — Given the limited available information on non-
point sources, the U.S. has proceeded with its actions based on the
conclusions of the NRTMP that hazardous waste sites and contaminated
sediments are the most significant non-point sources of toxic chemicalsto
theriver.

Under their non-point source plan, USEPA and NY SDEC surveyed their
hazardous waste sites and identified 26 sites believed to have the greatest
potential for toxic pollutant loadings to the Niagara River. Accelerated
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remediation schedul es were established for these sites. To date, remedia
construction has been completed at 8 of these sites, and remedial activities
are underway at 10 sites. The remaining sites are under design or study.
Based on various simplifying assumptions that are still being tested,
USEPA estimates that remediations to date have reduced loadings to the
river by at least 25 percent. USEPA aso estimatesthat remedial activities
to be completed by 1998 will reduce the loadings to the river by 90
percent. Remedial measures designed to minimize or eliminate offsite
loadings of contaminants include removal and/or containment of
contaminated soils and groundwaters, and treatment of contaminated
groundwaters. All of the siteswill be remediated by the year 2000.

Under the Canadian non-point source plan, MOE surveyed itslandfillsin
a1981-1984 study. Five municipal landfillswereidentified as having the
potential to contribute contaminantsto theriver. Later studies conducted
by MOE, in 1991 and 1993, showed that these landfills had minimal
impact on theriver.

Under Canadian and U.S. programs, contaminated sediments in several
tributaries to the Niagara River have been cleaned up. Using innovative
dredging techniques, 10,500 m® (13,800 yds®) of sediments contaminated
with heavy metals, oil, and grease were removed from the Welland River.
Adjacent wetlands are being restored. About 6,000 m® (8,000 yds’) of
contaminated sediments were removed from Gill Creek and 22,000 m®
(29,000 yds’) of contaminated sediments were removed from Bloody Run
Creek. Pettit Creek Cove was restored to a wetlands after 18,000 m®
(23,500 yds®) of contaminated sediments were removed.

The progress made at the hazardous waste sites and in tributary cleanups
appears to be reflected in a preliminary analysis of biomonitoring data
recently collected by MOE. Datawere from caged mussels placed at the
mouth of Bloody Run Creek and in the Pettit Flume. Bloody Run Creek
was historically contaminated with dioxin from the Occidental Chemical
Hyde Park site. Asshown in Figure 4-1, the concentrations of dioxinin
caged mussels in 1994 and 1995 are less than half those found in 1993,
suggesting that remedial actions may have considerably reduced the
bioavailability of pollutants to the Niagara River from this area. The
preliminary datain Figure 4-2 also show that concentrations of several
chlorobenzenesin caged musselsat Pettit Flume were considerably lower
in 1995 than those found in previousyears, suggesting the positive effects
of remedial activities undertaken to date at Occidental Chemical Durezin
North Tonawanda.
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Mass Balance Models

Mass balance models were developed that relate loadings of toxic
contaminants to the lake to levels in water, sediment, and fish. These
models provide an initial technical basis for determining load reduction
targets, estimating how long it will taketo meet thesetargets, and planning
for additional measures necessary to achieve load reduction goals.

Draft Ecosystem Objectives

Draft ecosystem objectives were developed for wildlife, habitat, aguatic
communities, human health, and stewardship. Thesehaveprovidedabasis
for establishing targets, or ecosystem indicators, as a means to check on
the effectiveness of remedial activities.

Setting Priorities for Toxic Chemicals

Toxic chemicals were categorized by comparing Lake Ontario ambient
data (fish tissue, water column, and sediment) to U.S. and Canadian
standards, criteria, and guidelines. Thissystemisused to determineeither
that atoxic chemical warrants corrective action on apriority basis, or that
it can be controlled more routinely through the implementation of existing
and devel oping programs that apply to the control of all toxics.

United States Activities
Point Sources

The Clean Water Act (CWA) authorizes USEPA and approved states to
administer the National Pollutant Discharge Elimination System (NPDES)
program, which is the basic regulatory mechanism for controlling the
discharge of pollutantsfrom point sourcesto surface waters of the United
States. The NPDES program was delegated to NY SDEC on October 28,
1975, and is referred to as the State Pollutant Discharge Elimination
System (SPDES). New York's SPDES program regulates wastewater
dischargesto surface and ground waters, ensuring that all major industrial
permits in New York’s Lake Ontario basin include the best available
technol ogiesthat are economically achievable for toxic pollutants, and all
major publicly owned treatment works meet therequirementsof secondary
treatment or advanced treatment necessary to achieve water quality
requirements. Permits have been revised to include more stringent limits
as required to meet ambient water quality standards. In the New York
portion of the Great Lakes basin, there is widespread compliance with
SPDES permits. Through the SPDES program, NY SDEC also operates a
data management system, compliance monitoring program, operator
technical assistance program, enforcement program, and inspection
program, as well as responds to citizen complaints and third party legal
actions. USEPA and NYSDEC have established formal enforcement
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processes to identify instances of significant non-compliance, and
NY SDEC’ senforcement program addressesall NY SDEC permit program
violations of the approximate 1,620 universe of significant permitted
dischargersin New York State. NY SDEC and USEPA conduct annual
inspections at major facilities in the state. NY SDEC regularly updates
permit development and enforcement data in the Permit Compliance
System (PCS) national data base.

To achieve the LOTMP goal of 100 percent compliance with Final
Effluent Limits, the Great Lakes Enforcement Strategy identified seven
facilitieswith significant pollution violationsin 1994. Follow-up activities
returned three of these facilities to compliance; the remaining four are
engaged in formal enforcement actions that will lead to the correction of
their problems. All of the 39 mgjor municipal dischargers are now in
compliance with Fina Effluent Limits (FEL) or have judicialy
enforceable schedules to meet FELSs.

Pollution Prevention

New York State has banned the use of DDT, mirex, and dieldrin.
Allowable uses of mercury have also been severely restricted. Production
of PCBsand their usein the manufacture of new equipment are no longer
alowed. Older equipment and transformers containing PCBs are being
systematically removed from service and properly disposed.

In 1993, USEPA conducted pollution prevention inspections at seven
industrial facilities in the Lake Ontario basin. These facilities included
manufacturers of electrical insulators, treated wood products, and metal
cans. Asaresult of theinspections, pollution prevention measures were
implemented that eliminated about 43 percent (213,000 Ibs.) of toxic
chemical pollutants.

USEPA’ s33/50 Program, which was completed in 1996, targeted 17 toxic
chemicals for reduction through voluntary partnerships with industries
throughout the U.S. The program’s goals were to reduce releases of the
targeted chemicals by 33 percent, from 1988 to 1992, and by 50 percent
by 1995. In New York State alone, 230 facilities participated in this
program. 1994 data show a reduction of 49.8 million pounds of toxic
chemicals(froma1988 baselineof 72.9million|bs.). Although still under
review, these data demonstrate that the 50 percent goal has already been
exceeded in New Y ork.

Non-Point Sources

New York State's solid waste program promotes integrated waste
management using the following priorities: 1) waste reduction;
2) recycling and reuse; 3) waste to energy; and 4) landfilling. New
regulations require specific measures to be taken to safeguard public
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heal th and the environment through monitoring, investigation, and the use
of state of the art technologies. Solid waste facilities are required to
demonstrate that recycling options have been explored. Programswithin
the Lake Ontario basin are working to achieve a 50 percent waste
reduction/recycling target from 1989 levels, close the 55 environmentally
unsound landfills, and close approximately 300 municipal, institutional,
and private waste incinerators. All of these activities will contribute to
achieving an overall reduction of emissions and rel eases of awide variety
of contaminants -- goals of the LOTMP.

New York State completed a registration program that compiles infor-
mation on the installation, maintenance, and monitoring of bulk storage
facilities. USEPA completed a user friendly data base and hotline which
makesinformation on chemical spillsmorewidely availableto the public.

Hazardous waste treatment, storage, and disposal facilities (TSDFs) are
managed under the federal Resource Conservation and Recovery Act
(RCRA) through a permit process. Active wastefacilities are required to
meet minimum safety standardsin the construction of facilities, treatment
equipment, and storage tanks. Facility operators are also required to
identify existing on-site contamination problemsand to devel op corrective
action programs to address these problems. These facilities are also
required to certify that waste minimization is an important component of
thefacility’ soperation. Forty-six hazardous waste management facilities
operate in the Lake Ontario drainage basin on the U.S. side. Since 1988,
eight of the nine hazardous waste land disposal sites have been or arein
the process of being closed (e.g., these sites no longer accept hazardous
waste). One facility (Chem Waste Management) currently operates an
active land disposal facility and isin regulatory compliance. Thirty-five
storage and treatment facilities are all in regulatory compliance, and 80
percent of these facilities are in the process of being closed. Two
incinerator facilities are in regulatory compliance.

The LOTMP identified seven inactive hazardous waste sites in the Lake
Ontario basin, under the federal Superfund program, where remedial
actions had not been completed. Remedial actions at four of these seven
sites have now been completed. Two of the remaining sites are under
remedial construction and the other siteisin design.

USEPA, in partnership with Erie County (New Y ork), has established a
“Clean Sweep” program to help farmersin the Lake Ontario basin dispose
of unwanted and/or banned pesticidesin an environmentally safe manner.
Starting with a pilot program in Erie County, the Clean Sweep program
has spread to 14 other New Y ork State counties, and more are expected to

be added. To date, over 120,000 pounds (gross) of agricultural hazardous . Clean Sweep
or toxic products have been collected and properly disposed, including (Pesticide Collection)

L . .. . Monroe County, New York
DDTs, dioxin-contaminated pesticides, chlordane, arsenic, lead, and (Monroe County
mercury. Cooperative Extension)
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USEPA funded Genesee, Livingston, Orleans, and Wyoming Countiesto
hold two Household Hazardous Waste Collection Events in April 1996.
The purpose of these events was two-fold: 1) to recycle or safely dispose
of household hazardous waste; and 2) to educate the public about
managing existing hazardous materials to reduce waste in the future. A
total of 510 citizens participated in this event, and the following materials
were collected: 3,717 pounds of pesticides, 86 pounds of dioxin-
contaminated pesticides, 32,000 gallons of various hazardous materials,
and other waste materials such as tires and lead acid batteries. Some
materials were incinerated or landfilled, but as much as possible was
recycled.

In January of 1990, USEPA approved NY SDEC's Non-point Source
(NPS) Management Program, which makesrecommendationsfor reducing
themost significant sourcesof NPS pollutioninwatersof New Y ork State.
Since that time, USEPA has provided $19.17 million to NYSDEC for
implementation of this program, including funding for loca
implementation efforts. Funding provided by USEPA issupplemented by
New York State's Environmental Protection Fund (EPF). The EPFisa
dedicated environmental fund that can be used to finance non-point source
water pollution abatement and control projects. Six of the seven separate
programs under the EPF provide funding to eligible recipientsin the Lake
Ontario watershed:

# Non-point Source Implementation Grants Program (non agriculture)
whose €ligible recipients are municipalities or entities designated to act
on their behalf;

# Agricultural Non-point Source Abatement and Control Grants Program
whose €eligible recipients are County Soil and Water Conservation
Districts,

# Title3 and Title 5 Solid Waste Program whose chief goal isthe funding
of the proper closure of municipally-owned solid waste landfills;

# Open Space Program for the purchase of sites and easements that are
listed in the State Open Space Conservation Plan;

# Agricultural Open Space Program for projectsthat implement approved
local agricultural protection plans; and

# Title 11 - Local Waterfront Revitalization Program for the funding of
planning and construction of projects including waterfront
revitalization, publicaccess, natural resource protectionincluding water
quality improvement, and water dependent uses and activities. Eligible
recipients are cities, towns, and villages located along coastal areas of
the state and certain inland waterways.

72

Lake Ontario LaMP
May 1998



PROGRESS TO DATE

A number of other programs support the implementation of non-point
source control projectsin the Lake Ontario watershed including:

# Clean Water State Revolving Fund (CWSRF)

Pursuant to the Clean Water Act, USEPA provides grantsto NY SDEC
to help capitalize the CWSRF, enabling NYSDEC to provide loan
assistance for non-point source projects. To be eligible for CWSRF
financing, aproject must be publicly-owned and the primary purpose of
the project must be water quality protection.

# Clean Water/Clean Air Bond Act of 1996

InNovember 1996, New Y ork voters approved the expenditure of $1.75
billion for the Clean Water/Clean Air Bond Act. A portion of these
funds will be used to construct non-point source projects. Projects
located within specific geographic areas and identified as a need in
water quality management plans (including the Lake Ontario LaMP)
will receive a higher priority for funding.

# Environmental Quality I ncentives Program (EQIP)

Thisprogram isderived from the 1996 Federal Farm Bill. Itisdesigned
toprovidegrantstofarmersfor eligibleconservation practicesincluding
those whose primary purpose is water quality protection.

# Conservation Reserve Program

Like the EQIP Program, thisis anew program derived from the 1996
Federal Farm Bill. It is designed to provide grants to farmers, land
owners, and producers for eligible conservation practices including
those whose primary purpose is water quality protection and wildlife
management.

# Skaneateles Lake Watershed Agricultural Program

This program was created by the City of Syracuse. The primary
emphasis is to ensure the long-term protection of the water supply
source for the people served by this water system. The funding takes
the form of “whole farm planning” and covers a multitude of point and
non-point source pollution abatement projects within the Skaneateles
L ake Watershed.

# Clean Vessdl Assistance Program

With funds provided by the U.S. Department of the Interior’s Fish &
Wildlife Service, NY SDEC assists loca marina operators to install
pump-out facilities. Approximately $2 million in grants has been
provided to date to fund these activities.
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Canadian Activities

Activities conducted by Canadian federal and provincial agencies have
focused on addressing the sources, fate, and impacts of persistent toxic
substances. These activities have, in large measure, addressed the
commitments under the LOTMP. The LOTMP list of priority pollutants
was derived based on these individual or binational activities (see
Appendix B). Thislist, alongwith the chemicalsidentifiedinthe Niagara
River Toxics Management Plan, the Lake Superior Binational Program,
and the International Joint Commission’s list of 11 priority chemicals
subsequently provided the basis for Canada’'s and Ontario’s Tier |
substancelist. Tier | substances aretargeted for virtual eliminationin the
1994 Canada-Ontario Agreement respecting the Great Lakes Basin
Ecosystem (COA). COA hasadopted the philosophy of zero dischargefor
local or direct sources, and the agency activities under COA (described
morefully in section 4.3 and Chapter 5) havetargeted the chemicals PCBs,
mirex, dieldrin, DDT, dioxins, and mercury, which are also critica
pollutants of the Lake Ontario LaMP.

Point Sources

Since 1993, Ontario has promulgated Clean Water Regulations under its
MISA (Municipa andIndustrial Strategy for Abatement) programfor nine
industrial sectors. organic chemicals, iron and steel, pulp and paper,
petroleum refineries, metal casting, metal mining, inorganic chemicals,
industrial minerals, and el ectric power generation. Initiated in 1988, these
regulations predate the LaMP, but recognize the LOTMP goals and
objectives in that the MISA goal is to ensure necessary treatment or
technology is applied to direct discharges to eliminate toxicity or local
impacts and achieve the virtual elimination of persistent toxic and
biocaccumulative substances. The regulations provide for reductions of
toxic contaminants that are discharged to Ontario’s waterways and
stipulate that these discharges must not be acutely lethal to fish or water
fleas. The goal for the 34 regulated plants located within the basinis the
use of best available treatment technologies to substantially reduce
pollutant loadings. Compliance with the MISA regulations will achieve
more than a 70 percent reduction in the release of toxic pollutants to the
waters of Lake Ontario by 1998. The virtual elimination of releases of
persistent toxic substances, such as dioxins, isone benefit of thisactivity.

New federal pulp and paper regulations, effectivein 1992, apply to eight
pulp and paper mills in the Lake Ontario basin, five in the St
Catharines/Thorold areaand threein the Bay of Quinte. Theseregulations
prevent the formation of highly toxic dioxins and furans and also set
stringent controls on acute toxicity.
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Pollution Prevention

Canada and Ontario have established anumber of voluntary partnerships
withindustrial and commercial associations, communities, municipalities,
and member companiesto prevent toxic chemical dischargesto the Great
Lakes. These partnerships use a variety of instruments, such as
Memoranda of Understanding (MOUs) and the Pollution Prevention
Pledge Program (P,). Voluntary projects under these programs are
designed to target reductions in the use, generation, and release of toxic
substances, such as chlorinated solvents, volatile organic carbons, and
PCBs.

Substantial progress has occurred as a result of pollution prevention
projects. The Auto Parts Manufacturers, Chemical Producers, and Metal
Finishers reported a reduction of over 16,000 metric tonnes of toxic
substances and wastes, province-wide, by the end of 1995. An additional
reduction of 21,000 metric tonnes has been reported by facilitiesinvolved
in the P, program. The Motor Vehicle Manufacturing Association has
reported reducing/eliminating over 800 metric tonnesof PCBsfrom plants
located in the Lake Ontario basin.

The national program, Accelerate Reduction/Elimination of Toxics
(ARET) also focuses on voluntary reductions of emissions; 101
substances are targeted for reduction from either direct or indirect
industrial discharges to air, land, and water. The goal is a 90 percent
reduction of persistent bioaccumulative toxic emissions and a 50 percent
reduction of other toxic substance emissions by the year 2000. Under the
ARET challenge, a total of 287 organizations across Canada have
responded, over 100 of which are located in Ontario. Together, these
facilities have committed to voluntary reductions in emissions of toxic
substancesof nearly 17,500 metrictonnesnationally (asof year-end 1995).
By tying this voluntary program to the national Pollutant Release
Inventory, which requires an annua reporting of 187 chemicals, the
amounts of chemicals reduced will be tracked.

Non-Point Sources

MOE, in conjunction with municipalities, has imple-
mented measures designed to improve water quality and
restore degraded areas. To abate sewer overflows and
stormwater discharges, combined sewer overflow (CSO)
storage facilities have been constructed and sewage
treatment plant operations have been changed to reduce
CSO hy-passes. MOE financially supported anumber of
abatement projects in communities in the Lake Ontario
basin. These projects will significantly reduce beach
pollution, control algae problems, and enhance nearshore
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aguatic ecosystems that have been stressed by contaminants from
combined sewer overflows and stormwater. MOE has also developed
several guidance documents and procedures to assist communitiesin the
development of stormwater management/CSO control measures and the
preparation of sub-watershed management plans.

Farmersin Ontario are devel oping and implementing Environmental Farm
Plans (EFPs) with up to $5.6 million in support through the year 2000
from the Agriculture Adaptation Council. A number of agricultural
organizations, such as Ontario Soil and Crop Improvement Association,
Ontario Federation of Agriculture, AgCare, and the Christian Farmers
Federation, are lending support. The Ontario Ministry of Agriculture,
Food and Rura Affairs (OMAFRA) will continue to provide technical
support to the EFP initiative. Approximately 10,000 farmers have
voluntarily attended farm plan workshops, and 5,186 approved integrated
action plans and implementation strategies are in place to improve pest
management and control erosion and agricultural runoff from farms.

Over the past five years, the partnership of OMAFRA and the Crop
Protection Institute, MOE, and AgCare has instituted an Agricultural
Pesticides Container Collection Program. One million containers have
been collected over the past two years. These containersarethenrecycled
into agricultural products, such as 475,000 fence posts in 1996. By
diverting containersfrom landfill sites, this program reduces the potential
for environmental impacts from the residual pesticides in the container.
Thenumber of containerscollected isexpected to decreasein forthcoming
years because more efficient pesticide use results in the generation of
fewer containers. Ontario has banned the use of several of the Lake
Ontario critical pollutants (DDT, dieldrin, and mirex) and, in cooperation
with Environment Canada (EC), recently confirmed that no legal useis
taking placein Ontario. Long-standing restrictions on the use of PCBsto
closed systems have prevented any deliberate releases to the ecosystem;
accidental releases are a possibility, which is why the decommissioning
and destruction of PCBs are being accelerated in Ontario.

Remedial Action Plans in Areas of Concern

Remedial Action Plan development and implementation continuesin the
Niagara River, Hamilton Harbour, Toronto Harbour, Port Hope, Bay of
Quinte, Oswego, Rochester Embayment, and Eighteenmile Creek Areas
of Concern. Table 4-1 outlines the status of RAP development for all
Lake Ontario Areasof Concern. RAPsare devel oped and implementedin
three phases:

1) problem definition,
2) recommended actions and implementation plan, and
3) monitoring to confirm restoration of beneficial uses.
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Stage 1 Stage 2 Stage 3

Canadian Hamilton Harbour X X*
Remedial Action Plans

Metro Toronto X X

Port Hope X

Bay of Quinte X X
Niagara River Canada X X

us. X X
United States Oswego River X X
Remedial Action Plans

Rochester Embayment X

Eighteenmile Creek X X

*Hamilton Harbour’ s Stage 2 includes an implementation annex.

In addition to RAPs, other local environmental planning efforts are
underway that will contribute to a reduction in Lake Ontario critical
pollutants. These efforts include a wide range of pollution prevention
programs. For example, the Onondaga Lake Management Conference
(OLMC), inthe Syracuse area, isdevel oping acomprehensiverestoration,
conservation, and management plan to coordinate a wide range of state,
federal, and local effortsaimed at improving the environmental quality of
OnondagalLake. Although thisplanisprimarily focused on conventional
pollutants common to most municipal sewage systems, the plan also
identifieswaste sites that contain Lake Ontario critical pollutants, such as
PCBs. The OLMC makes specific action recommendationsto ensure that
contaminants at these waste sites, which include Lake Ontario critical
pollutants, will be fully addressed.

Table4-1.
Status of RAP
Development

Lake Ontario Specific Initiatives

United States Activities

USEPA and NY SDEC are conducting a “ Source Trackdown” project in
order to facilitate the identification and remediation of contaminant
sources to the lake. “Trackdown” involves the use of qualitative tools
(Passive In-Situ Chemical Extraction Samplers, or “PISCES”) for organic
sampling in order to find tributaries that have the highest concentrations
of PCBs. Once these tributaries are identified, the PISCES are moved
upstream to trackdown the source of the contamination. The findings of
theinitial sampling are provided in NY SDEC’ s April 1996 report entitled
“Trackdown of Chemical Contaminantsto Lake Ontario from New Y ork
State Tributaries”. USEPA and NYSDEC are forming a federal/state
workgroup to use the findings of this report to focus source reduction
efforts on the most contaminated sub-basins throughout Lake Ontario, as
well as to confirm unknown sources, determine the effectiveness of
remediation activities, and plan follow-up sampling activities. NY SDEC
has conducted similar sampling effortsinthe NiagaraRiver. Additionally,

4.3 Progress
Under
Initiatives

Outside the
Scope of the

LOTMP
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NY SDEC developed and maintains a Great Lakes Sediment Inventory to
identify hot spots of contaminated sediments and to prioritize remediation
efforts.

USEPA and NY SDEC have implemented a long-term plan to improve
modeling capabilities, with asmall but steady outlay of funds, to increase
confidence in the use of models over time and obtain results that can be
practically applied. The Great Lakes Research Consortium (GLRC) has
been funded to determine the steps necessary to enhance existing models
for Lake Ontario. These agencies expect to be able to implement a set of
improvements each year and hope to obtain matching funds from
interested parties. USEPA and NYSDEC will consult with Canadian
scientistsYmodelers in the development of this program. The agencies
expect to make incremental improvements over an approximate 10 year
time period. The program will be evaluated annually and necessary
modifications will be made.

Canadian Activities

EC has completed the demonstration of a number of contaminated
sediment removal and treatment technologies from around the world.
Many of these technologies have been used in completing full-scale
sediment removal and cleanup along Toronto’ swaterfront (47,000 m®) and
others have been demonstrated in Hamilton Harbour.

EC has aso been working closely with municipalities and MOE to
demonstrate cost effective solutions to control urban drainage and CSOs,
aswell as optimize sewage treatment plants. In Hamilton, theinstallation
of two CSO settling tanks has resulted in the opening of beaches at the
revitalized Pier 4 Park and the new Harbourfront Park. Throughout Lake
Ontario communities, the Cleanup Fund and MOE are working with
municipalities and research agencies to retrofit stormwater ponds for
improving water quality. Pollution Control Plans that identify sources of
urban drainage pollution and recommendationsfor their control have also
been undertaken at St. Catharines, Toronto, Hamilton-Wentworth,
Scarborough, Kingston, and Belleville. In addition, two Metro Toronto
waterfront improvement planning projects have been completed.

A preliminary Historical Land Use Inventory was prepared for the
Waterfront Regeneration Trust’s Lake Ontario Greenway which extends
from Burlington to Trenton along the north shore of Lake Ontario. This
inventory consists of locations of past and current land uses that could
have caused contamination of structures, soils, groundwater, and/or
surface water.
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Great Lakes-wide or State/Province-wide Initiatives

United States Activities

The Great Lakes Water Quality Guidance (GLWQG) represents a magjor
United States-specific effort to reduce the loadings of persistent
bioaccumulative chemicals of concern (BCCs) to the Great Lakes basin
and establish consistency among the water pollution control programs of
the U.S. Great Lakes States. The final GLWQG isthe result of the 1990
Great LakesCritical ProgramsAct, which required USEPA to develop and
publish the GLWQG. The eight Great Lakes States have completed the
adoption process and are beginning toimplement theregulations, policies,
and procedures contained in the Guidance. More details on the effects of
New Y ork’simplementation of the Guidance are provided in Chapter 5.

Over the last five years, USEPA has published hazardous air pollutants
(HAP) emission standards for many industries. These Maximum
Achievable Control Technology (MACT) standardswill require about 80
percent HAP emission controls from chemical, refining, coke-ovens,
chromplating, degreasing, dry-cleaning, and other industries. These
standards also require sources to control fugitive emissions and are
expected to reduce the air emission loading substantially. NYSDEC is
currently planning to modify its air toxics program to meet the MACT
program.

A workgroup of the eight Great Lakes States and three USEPA Regions
was formed in 1992 to develop an Enforcement Strategy to ensure
consistent enforcement for persistent toxic substancesin the Great L akes.
TheGreat L akes Enforcement Strategy wasissued on September 17, 1993,
and was implemented beginning October 1, 1993. Since that time, the
number of critical pollutant violations has been reduced by 30 percent, and
point source loadings for these pollutants have aso diminished.

Canadian Activities

In Canada, the implementation of the Great Lakes Water Quality
Agreement is a shared federal-provincial responsibility. The COA was
signedin 1994 andfollowsfederal/provincial agreementswhich havebeen
in place since 1971.
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The Second Progress Report under the 1994 Agreement was released in
thefall of 1997 and focuses on the progress achieved toward the reduction
of substances of concern by Canada, Ontario, and their partners, sincethe
publication of the First Progress Report in September 1995:

# Forty-six percent of the high level liquid PCBs in Ontario have been
decommissioned (i.e., placed in storage) from a baseline of 10,650
metric tonnes. Thirty percent of the high level PCB wastesin Ontario
have been destroyed from a baseline of 18,600 metric tonnes. Twenty
percent of the stored low level PCB wastes have been destroyed from
abaseline of 98,000 metric tonnes.

# Total releases of seven Tier | substances targeted for 90 percent
reduction have been estimated at 22 metric tonnes per year. Some
reductions have occurred with respect to akyl-lead (85%),
octachlorostyrene (18%), dioxins and furans (66%), and B(a)P (20%).
Reductions have occurred in the release of four of the eight Tier 1l
substances. cadmium (20%), 1,4-dichlorobenzene (40%), PAH (30%),
and pentachl orophenol (5%).

# COA Target Achieved: Based on a comprehensive review, no legal
commercial use or availability within Ontario’s commercial sectors of
thefivepriority substances(aldrin/dieldrin, chlordane, DDT, toxaphene,
and mirex) have been confirmed.

# Some success has been achieved in attaining industry commitments and
implementation of pollution prevention programs province-wide.
Reductions reported through MOUSs include:

-- 1,600 metric tonnes volatile organic compounds;
-- 1,500 metric tonnes hydrocarbons;

-- 660 metric tonnes wastewater treatment sludges,
-- 450 metric tonnes metal working fluids; and

-- 330 metric tonnes paintsy/paint sludges.

In 1996, two new guidelines were introduced in Ontario which will
contribute to Canada's overall load reduction effort in the Lake Ontario
basin. An Incineration Guideline includes stringent emission limits for
new municipa incinerators. The new guideline is based on emission
levels that are protective of the environment and human health and
requires the best currently available technology. This requirement is
equivaent tothelimitsimposedin other jurisdictions. Guidelinesfor Use
at Contaminated Sites in Ontario (Decommissioning Guidelines) have
replaced existing guidelinesand provide clearer direction and information
on approaches to managing and restoring contaminated sites.
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Many habitat restoration and protection projects are underway in the Lake 4.4 Proaress In
Ontario basin (Figure 4-3). The following information provides some ) 9

highlights of the projects supported, in part, by federal, provincial, and Improving
state agencies as well as various county, conservation authority, Fish and
municipal, and private organizations. ) )
Wildlife
Over the last two decades, governmental regulations protecting lake- :
connected wetlands, shorelines, and littoral zones have significantly Habitat _and
reduced the rate of loss of these valuable habitats. Since the loss of Populations
significant wetland and shoreline habitats has been curtailed, more
attention isnow being given to identifying the opportunitiesto restore and
replace degraded or lost habitats.
United States Activities
Several New York State habitat restoration and protection projects are
being conducted through the cooperative efforts of county, city, local, and
private organizationsaswell as state and federal agencies. The New Y ork
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Figure4-3. Lake Ontario Habitat Restoration Projects [Many local restoration projects arein
progress or proposed in the Lake Ontario basin which are not highlighted in this figure.]
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State Open Space Conservation Plan provides a statewide process to
identify and acquire undevel oped habitats. The stateworksin partnership
withlocal governments, non-profit conservation organizations, and private
landownersto establish and achieveland conservation goals. Funding for
the programisprovided by the state’ sEnvironmental Protection Fund and,
where possible, leveraged by federal and other sources of funding.
Ongoing habitat acquisition programs include: Salmon River Corridor,
Northern Montezuma Wetlands, Genessee Greenway, and Eastern Lake
Ontario shoreline.

The Ecological Protection and Restoration Program of USEPA’s Great
Lakes National Program Office provides funding for a variety of Great
Lakes habitat restoration projects. For Lake Ontario, projects include:
wetland creation in the Lower Genessee River/Irondequoit Bay; barrier
beach and wetlands habitat restoration on the Lake's shoreline; barrier
beach restoration and stabilization; public education; creation of wildlife
nesting habitat and exotic vegetation control at Deer Creek MarshWildlife
Management Area; and protection and restoration of Sandy Pond
Peninsula.

Wildlife population rehabilitation occurs primarily indirectly through
habitat creation and restoration projects. However, direct efforts are
currently underway to assist the recovery of river otter populationsin the
Lake Ontario basin. 1n 1995, the non-profit New Y ork River Otter Project
began the process of introducing nearly 300 river otters to the Lake
Ontario basin.

Canadian Activities

EC’s Cleanup Fund is currently supporting, in conjunction with its many
partners, more than 30 habitat rehabilitation projectsin the Lake Ontario
watershed. These projects, primarily in Toronto, Hamilton, and the Bay
of Quinte, include creating various nesting and loafing areasfor birds such
as eagles, ospreys, and terns; enhancing fish spawning habitats;
improving littoral and deep water habitats; improving fish access;
rehabilitating and creating riparian habitat; and placing structural fish
habitat in the form of shoals, reefs, brush bundles, and log cribs. Other
projectsfocuson coastal wetland rehabilitation and reforestation activities
onflood plains and stream banks. A total of 76 projects has been initiated
in the Lake Ontario basin since 1990. The Cleanup Fund’'s support of
these projects is over $16 million, with additional partners contributing
$33 million.

In the Lake Ontario basin, by March of 1996, 45 km of riparian and 40
hectares (ha) of wetland habitats had been rehabilitated as a result of
project activities supported by the Cleanup Fund and its partners.
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Rehabilitation of an additional 18 km of riparian habitat &
and 409 ha of wetlands is in progress. Further, |
approximately 80 km of riparian habitat has been
protected through activities associated with the
rehabilitation projects.

Throughout Lake Ontario, initiatives are underway that i
will benefit other rehabilitation projects such as
techniques for the control of carp, nesting platforms, re-
establishing tall grass prairie, erosion control using bio-
engineering techniques, and techniques to prevent

wildlife from consuming newly planted vegetation. Reestablishing aquatic vegetation at Bluffers Park,
Toronto, Ontario
Canada's Great Lakes Wetlands Conservation Action (Metro Toronto Region Conservation Authority)

Plan (GLWCAP) is afive year plan that focuses on the conservation of
coastal wetlands along the lower Great Lakes. A priority acquisition list
for coastal wetland sites has been developed (Great Lakes Wetlands
Conservation Action Plan, 19954). Of the 15 sites identified, 10 are on
Lake Ontario; severa of these are marsh complexes rather than single
discrete sites. Specific actions and priority areas for protection and
rehabilitation have also been identified, including 5 along the western
L ake Ontario shoreline between the NiagaraRiver and Hamilton, 17 along
the northern shore, and the remainder in eastern Lake Ontario (Great
Lakes Wetlands Conservation Action Plan, 1995b). GLWCAP is being
implemented through acooperative partnership between governmentsand
non-governmental organizationsin Canada. Sofar, nearly 900 hectares of
wetlands have been protected at priority Lake Ontario sites.

TheWaterfront Regeneration Trust, a Crown Corporation, was created by
a provincial act of the Legislature and received royal assent in 1992.
Working with a steering committee consisting of representatives of
waterfront municipalities, conservation authorities, provincial and federal
ministries, and community groups, the Trust prepared and published the
Lake Ontario Greenway Strategy in 1995. The strategy describes the
actions needed to regenerate the waterfront from Burlington Bay to
Trenton by protecting and restoring ecological health, and developing
community and economic vitality. Between 1993 and 1995, the
Waterfront Regeneration Trust conducted a natural heritage study,
identifying significant natural areasand corridors along the north shore of
Lake Ontario. Thisnatural heritage system has been mapped on GIS and
a database of associated sources of information has been tagged to each
area("A Natura Heritage Strategy for the Lake Ontario Greenway"). The
Trust has also conducted an analysis of coastal processes along the north
shore (“Shore Management Opportunities for the Lake Ontario
Greenway”).
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Binational Activities

Fish population restoration activities are managed jointly by the natural
resource agencies with jurisdiction for Lake Ontario. These include the
Ontario Ministry of Natural Resources (MNR), the Department of
Fisheries and Oceans (DFO), the U.S. Fish and Wildlife Service
(USF&WS), and the NYSDEC. A binational process to develop Fish
Community Objectives is underway, led by MNR and NY SDEC, and
including public consultation. This process will produce long term
directions for management actions such as fish stocking and habitat
protection. The development of Fish Community Objectives by the Lake
Ontario Committee will take into consideration a variety of interests
including commercial and recreational fisheries, stocking policies, and
food web dynamics. Therehabilitation of lake trout is guided by the Joint
Plan for Rehabilitation of Lake Ontario Lake Trout (Schneider et al.,
1995). Some progress has been achieved. By 1994, natural production of
lake trout in the Kingston Basin had been documented for several years
(Rawson et al., 1994). The survival rate of adult lake trout in 1994 and
1995 exceeded the rehabilitation target of 60 percent per year. Inaddition,
mortality induced by sealamprey wounding has been reduced.

Effortsto restore partial self-sustainability of Atlantic salmon populations
have been limited due to the damming, deforestation, and stream
modification of tributaries used for spawning, aswell ascompetition with
rainbow trout.

There has been a dramatic recovery of lake whitefish and walleye
populations in the east end of the lake. More active management could
contribute to the further recovery of these native species.

4.5 Environ-
mental
Trends in
the Lake
Ontario
Ecosystem

Duein part tothe programsand initiatives described above, environmental
progress has been documented in Lake Ontario, both in the reductions of
levels of contaminants found in the organisms, water quality, and
sedimentswithin the lake and in the popul ation numbers and reproductive
success of various speciesfound inthe Lake Ontario basin. Thefollowing
sections will provide a summary of trends for the lake, based on
monitoring of fish and lower trophic species, water quality, and sediment
during the last 20 to 25 years.

Trends in the Niagara River

The agencies efforts to reduce point and non-point sources of toxic
chemicals, combined with other widespread efforts, such as pollution
prevention programs, may account for the overall reductions in toxic
chemical levels that the Four Parties have observed in water, fish, and
sediment data.
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The Upstream/Downstream water sampling program operated by EC
shows substantial decreases in the concentrations of several chemicals
(e.g., octachlorostyrene, hexachlorobutadiene, and mirex). Thesedatacan
be used as indicators of progress in reducing the concentrations of
chemical pollutantsintheriver (Figures4-4, 4-5, and 4-6). The datashow
decreases, not only in overall concentrations, but also in the number and
magnitude of the “spikes’.

Spottail shiner (fish) monitoring data show that PCB concentrations have
decreased substantially from the 1970s to the 1980s, although the
decreases appear to have slowed or reversed in the latter half of the 1980s
(Figure 4-7). The reasons for the recent trends are being investigated.

Sediment cores collected from the bottom of Lake Ontario at the mouth of
the Niagara River tell the history of chemical inputs from the river to the
lake, because many toxic pollutants are transported through the water
attached to suspended sedimentsthat eventually settle to the lake bottom.
Analyses of core sample segments can show the concentrations of
chemicals on deposits from different time frames. The results presented
in Figures 4-8 and 4-9 show that the input of toxic chemicals associated
with suspended sediment from the river has declined, most significantly
between 1960 and 1990. The results were similar for al priority toxic
chemicals. Figure4-9also showsacolumnentitied"MOE’sLEL (Lowest
Effect Level)", that indicatesthelevel at which atoxic contaminant can be
expected to begin to affect some benthic organisms. The surface
concentrations of all priority chemicals, except PCBs, in these core
samples are now less than these toxic levels.

Fish-Eating Birds

Over the last 20-25 years, perhaps the most dramatic examples of the
effects of toxic chemicals in the Great Lakes have been associated with
fish-eating birds.

The fish-eating bird community in Lake Ontario is
dominated by two species. gullsand cormorants. While
the numbers of birds within these species have increased
dramatically in the last 20 years, other species have
remained relatively stable. Reproductive failures of
cormorants from severe eggshell thinning, during the
1960sand 1970s, are associated with high levelsof DDE
in the cormorant diet. Cormorant numbers began to
recover in the 1970s, coinciding with bans on the use of
DDT products. The cormorant population exploded in B N

the 1980s. In recent years, the rate of increase in the EiE = 0 ol Gl Ll

cormorant popul ation has slowed, perhapsin responseto Herring Gull

. . . i National Park Service, Indiana Dunes
declining food supplies, habitat competition, and (Nt Netiond L akeshord
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Figure4-4. OCS Concentrations on Suspended Solids at
Niagara-on-the-Lake, 1989-1995 (sampling begun 1989)
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Figure 4-5. HCBD Concentrations on Suspended Solids at
Niagara-on-the-Lake, 1986-1995
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Figure 4-6. Mirex Concentrations on Suspended Solids at
Niagara-on-the-Lake, 1986-1995
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Figure4-7. PCB Concentrationsin Spottail Shiners at
Fort Erie and Niagara-on-the-Lake
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Sediment core profile in Lake Ontario at Niagara River
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Figure4-8. Dioxin analyses of sediments from the mouth of the Niagara River, taken
at various depths below the lake bottom, show that levels of this
contaminant decreased significantly between 1960 and 1980.
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Figure 4-9.
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Total PCB congener analyses of sediments from the mouth of the Niagara
River, taken at various depths below the lake bottom, show that levels of
this contaminant decreased significantly between 1960 and 1980.
Although PCBs have decreased significantly, current levels continue to
exceed Ontario Ministry of the Environment’s (MOE) lower effect level
sediment quality guideline.
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predation. In a similar pattern, the low reproductive success rate of
herring gulls in the 1960s and 1970s shifted to a full recovery, with no
signs of contaminants, by the early 1980s.

The direct correlation of load reduction activities and ecosystem
improvements, such as reduced contaminants in herring gull eggs, is
further illustrated in Figures 4-10 and 4-11. PCB levelsin herring gull
eggs decreased by an order of magnitude from the mid-1970s to the late
1980s; dieldrin levels decreased by 80 percent and some Lake Ontario
col onies have shown reductions of more than 90 percent. Dioxin (2,3,7,8
TCDD) levels declined dramatically until 1982. The rate of decline in
dioxin levels has been much slower since 1982, and this contaminant is
still anissuefor LakeOntario. Levelsof dieldrinin herring gull eggshave
declined. For example, dieldrin concentrationsin herring gull coloniesin
the eastern part of the lake declined from 0.36 ug/g in 1982 to 0.12 ug/g
in 1992.

Populations of bald eagles, once plentiful in the Great Lakes basin, also
suffered as aresult of toxic contaminants in the ecosystem. With efforts
to reduce contaminant levels and provide nesting platforms, the return of
the bald eagle to the Lake Ontario shore is anticipated. 1n 1993, 20 bald
eaglebreeding territorieswereconfirmedinNew Y ork State. Six breeding
territoriesarelocated in the Lake Ontario basin and one breeding territory
iswithin 8 kilometres of the shore. New Y ork’s bald eagle populationis
estimated to be growing at an annual rate of between 15 and 30 percent
since 1988 (Nye, 1992).

Fish

Information on contaminant levels in Great Lakes fish provides a
comprehensive picture of trendsover timeand spatial patternsinfishfrom
different trophic levels. Open lake and nearshore fish monitoring
programs have been conducted since 1975. These programs collect sport
and forage fish to determine contaminant concentrations in the fish
community at various trophic levels and to provide information for the
setting of consumption advisories.

Concentrations of PCBs, DDE, and mirex in lake trout and smelt tend to
behigher inthewestern basin of Lake Ontario than the eastern basin. This
reflects the magnitude of contaminant inputs from the upper lakes and the
Niagara River and theindustrialized nature of the western end of the lake.
Spottail shiner results have also shown mirex at consistently elevated
levelsin the Niagara River and the Credit River.

Overall, the fish community has experienced a dramatic reduction in
contaminant levels since the mid-1970s and a slower rate of decline since
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the mid-1980s. This trend is best illustrated by lake trout, smelt, and
spottail shinersfor PCBs, DDT, and dieldrin (Suns et al., 1985, 1991a,b;
MOE unpublished data). In the case of mirex, the downward trend
continued until the early 1990s and has since leveled off. Considerable
fluctuations have been observed in dioxin (2,3,7,8 TCDD) levelswith no
discernable trend. The most recent collections still indicate that PCB
levelsin lake trout and smelt often exceed the GLWQA Objective of 0.1
ppm (whole fish), and spottail shiners often exceed the guideline of
100ng/g for the protection of fish-eating birds and mammals. Recent
changesin Lake Ontario’s food web may result in increases or decreases
in contaminant levels in some fish. This can result if fish such as lake
trout or salmon become dependent on or switch to adifferent food source
that is more or less contaminated than their previous diet. Potential
changes in Lake Ontario’s food web and the resulting effect on
contaminant levelsin fish need to be closely monitored.

Bottom Sediments/Water Quality

The determination of trends in bottom sediment and water quality is
difficult given the wide range of variability encountered among sampling
events. Differencesin water and sediment sampling locations from year
to year account for much of the variation in the results. Water movement
patterns vary greatly and also influence results on a much smaller time
scale.

Bottom sediments do reflect water quality conditions and sediment core
samplesthat can be dated provide one meansto establish trends over many
decades. Based on a 1995 sediment coring project, levels of persistent
toxic substancesin Lake Ontario sediments have steadily decreased since
the 1970s at most locations that were sasmpled. Of particular interest are
the data from the Niagara River that show that concentrations of most
persistent toxic contaminants in sediments have decreased significantly
over time (Figure 4-9). PCBs, however, continue to be found at elevated
levels (exceeding New York and Ontario criteria and objectives) in the
uppermost portion of the sediment cores, which reflects the most recent
inputs.

The 10 year data-set from the Niagara River Upstream/Downstream
ambient water monitoring program is the most complete water quality
sampling effort in the Great Lakes basin and has provided weekly dataon
contaminant levels flowing into the lake from the river, including
contributionsfrom the upper Great Lakes. Preliminary statistical analyses
have been carried out by EC on the 18 priority toxic chemicals by
comparing 1994 data with 1986 data. Theinitial results show that, with
the exception of afew chemicalsin the suspended sediment phase, most
of the chemicals have been considerably reduced in concentration since
1986.
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. CHAPTER 5 FUTURE AGENDA FOR THE LaMP
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The primary goal of this management plan for Lake Ontario isto reduce
thechemical, physical, and biological factorsthat aredirectly or indirectly
contributing to use impairments on a lakewide basis. As described in
Chapter 3, the Four Parties have identified the lakewide beneficial use
impairments of Lake Ontario as:

# Restrictions on Fish and Wildlife Consumption

# Degradation of Wildlife Populations

# Bird or Animal Deformities or Reproductive Problems
# Loss of Fish and Wildlife Habitat

The toxic chemicals that directly or indirectly contribute to these
impairments include PCBs, DDT, dioxin, mirex, mercury, and dieldrin.
These chemicals are persistent, biocaccumulative toxic substances; they
remain in thewater, sediment, and biotafor long periods of time and they
accumulate in aguatic organisms to levels that are harmful to human
health. It istheintent of the Four Parties to prevent the devel opment of
additional lakewide use impairments that may be caused by other
persistent, bioaccumulative toxics entering the lake. The biological and
physical factorscontributing to theidentified useimpairmentsincludelake
level management; exotic species; and the physical loss, modification, and
destruction of habitat. As such, the Four Parties seek to restore the
beneficial uses of the lake by reducing the input of critical pollutants and
persistent, bioaccumulative toxics to the lake, and by addressing the
biological and physical factors causing lakewide impairments.

The successful control of atmospheric transport and deposition of critical
pollutants will require actions both inside and outside the Lake Ontario
basin. Sources of atmospheric releases of critical pollutants within the
Lake Ontario basin will be targeted by the LaMP as part of its pollutant
reductionstrategy. However, significant sourcesof critical pollutantsmay
also be found to originate outside the basin. The LaMP will raise issues
related to out of basin sources to the attention of other environmental
initiatives such asthe U.S. Clean Air Act, the Canada-Ontario Agreement
Respecting the Great L akes Basin Ecosystem (COA), the 1997 Binational
Strategy, and the 1997 North American Regional Action Plan.

This chapter provides a description of the actions that the Four Parties
propose to implement, both individually and jointly, in support of the
LaMP. The Four Parties recognize that there are many groups,
organizations, and agencies implementing activities to improve and
protect the Lake Ontario basin. The LaMP process provides the
opportunity to devel op better connectionswith thesevariousactivitiesand
build on the successes already achieved.
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5.2 Ongoing and
Future
Binational
Activities

Binational Virtual Elimination Strategy

The U.S. and Canada have developed a binational strategy entitled
“Canada-United States Strategy for the Virtual Elimination of Persistent
Toxic Substancesinthe Great LakesBasin”. Thishinational strategy sets
forth acollaborative process by which Environment Canada (EC) and the
United StatesEnvironmental Protection Agency (USEPA), inconsultation
with other Great L akes stakehol ders, will work towardsthe goal of virtua
elimination of persistent toxic substancesand ameansto track progressin
the reduction of loadings to the basin. An implementation framework is
currently being prepared with stakeholder input.

Integrated Atmospheric Deposition Network (IADN)

The Integrated Atmospheric Deposition Network (IADN) is a binational
network of 19 stationsinthe U.S. and Canadaestablished and operated for
the purpose of monitoring the atmospheric deposition of toxic substances
tothe Great Lakes. IADN hasbeen in operation since 1990, providing the
data used by the U.S. and Canadian governments to report loadings of
toxicsto the Great Lakesbiennially ascalled for in the Great Lakes Water
Quality Agreement (GLWQA). TheFour Partieswill continueto support
these efforts in order to learn more about significant sources of airborne
pollutants into the Great L akes.

5.3 Ongoing and
Future
Activities in
the U.S.

USEPA/New York State Performance Partnership
Agreement

On November 26, 1996, the New York State Department of
Environmental Conservation (NYSDEC) and USEPA entered into a
cooperative partnership to protect and enhancethewater resources of New
Y ork State for the benefit of its citizens.

WhileNY SDEC and USEPA haveawaysworked cooperatively to protect
New York’s water resources, this new Agreement, under the National
Environmental Performance Partnership System, provided an opportunity
for the state and USEPA to jointly establish priorities, direction, and
accountability for water resource management in New York. The
Agreement includes mutual understandings of the state and USEPA
regarding environmental projects to be pursued as well as the lead
agencies responsible for the successful implementation of these projects.
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The Performance Partnership Agreement (PPA) isbuilt on two principles:

# Maintaining theefficiency and effectivenessof existing programsinthe
state.

# Taking more action, beyond these ongoing programs, as necessary to
solve particular prablems in particular places - through “ Community-
Based Environmental Protection”.

The Agreement contains an environmental and programmatic self-
assessment, individual strategiesfor each of the existing programsand for
all identified community-based environmental protection efforts, agreed
upon indicators of success, fiscal accountability, public involvement
procedures, and a process for reporting success.

Through the Agreement, USEPA and NYSDEC continue their
commitment to implement the existing regulatory programs, described in
Chapter 4, in order to reducetheload of critical pollutantsto thelakefrom
point and non-point sources. The Agreement then lays out commitments
specificto the Lake Ontario Community-Based Environmental Protection
Initiative. A number of these community-based activities are described
below.

The 1997/1998 PPA was entered into by USEPA, NY SDEC, and the New
York State Department of Health (NY SDOH). This PPA was expanded
in scope to include programs under the Safe Drinking Water Act that are
under the purview of NY SDOH. Further information and detail sregarding
the commitments laid out in the PPA can be obtained by viewing
USEPA’s Worldwide Web Site at www.epa.gov\regional\pps\docs.htm.

Great Lakes Water Quality Guidance

In February 1998, NY SDEC compl eted the adoption process and began to
implement the regulations, policies, and procedures contained within the
Great Lakes Water Quality Guidance (GLWQG) (further described in
Chapter 4). The implementation of the GLWQG will result in consistent
state water pollution control programs throughout the U.S. Great Lake
States and will lead to substantial reductions in the loading of LaMP
critical pollutants and other pollutants.

The GLWQG will play a major role in addressing al of the lakewide
impairments identified in this document. The following illustrates how
the implementation of the GLWQG by the eight Great L akes States will
significantly address these concerns.
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# Restrictions on Fish and Wildlife Consumption: The GLWQG

requires that the eight Great Lakes States adopt human health criteria
based on the consumption of aquatic life, which will result in the
eventual elimination of restrictionson fish and wildlife consumption by
humans. The GLWQG includes numeric human health criteriafor 16
pollutants, and methodol ogies to derive cancer and non-cancer human
health criteriafor additional pollutants.

# Degradation of Wildlife Populations and Bird or Animal

Deformities or Reproductive Problems. The GLWQG requires that
the eight Great Lakes States adopt wildlife criteria, which, once
achieved, will result in the eventual elimination of degraded wildlife
populations and bird or animal deformities or reproductive problems.
The GLWQG includes numeric criteria to protect wildlife from four
pollutants (PCBs, DDT and its metabolites, dioxin, and mercury) and
a methodology to derive criteria for additional bioaccumulative
chemicals of concern (BCCs) discharged to the Great L akes system.

# Targeting the Pollutants of Concern, which are Bioaccumulative

and Persistent: The GLWQG focuses on the reduction of 22 known
chemicals of concern, including PCBs, dieldrin, DDT and its
metabolites, and dioxin. In addition to requiring the adoption of
numeric water quality criteriafor BCCsand other pollutants, aswell as
the detailed methodol ogiesto devel op criteriafor additional pollutants,
the GLWQG also includes implementation procedures that will result
in loading reductions of BCCsto the Great Lakes basin. Theseinclude
requirementsfor the devel opment of moreconsistent, enforceablewater
quality-based effluent limits in discharge permits (including
requirements for pollution minimization plans to track down and
eliminate sources of BCCs); the development and implementation of
total maximum daily loads for pollutants that can be allowed to reach
the Great Lakes and their tributaries from all sources, and
antidegradation policies and procedures which further restrict new or
increased discharges of BCCs.

# The Majority of the Loadings of these Pollutants are from other

Great Lakes: Since the GLWQG will be implemented in al eight
Great Lakes States, the loadings of the identified pollutants of concern
will be significantly reduced throughout the entire Great L akes basin.
Therefore, the major source of the loadings of the pollutants of concern
to Lake Ontario will be substantially reduced.
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Clean Sweep Projects

USEPA is continuing its commitment to reduce inputs of agricultural
pesticidesinto Lake Ontario, by funding the County of Erieto expand its
Clean Sweep project throughout the Lake Ontario basin. Erie County will
use the strategies that were successful in previous Clean Sweep projects
to solicit new participating counties and will provide local project
management teamswith theguidanceand technical expertisenecessary for
successful implementation of this program.

Source Trackdown

USEPA and NY SDEC will conduct additional trackdown studiesin order
to pinpoint significant sources of critical pollutants in tributaries to the
lake. USEPA and NY SDEC will form atrackdown workgroup to identify
immediate remedial activitiesand future monitoring activitiesfor sources
of persistent, biocaccumulative toxics to the lake.

Clean Water/Clean Air Bond Act

In 1996, the citizens of New York passed a $1.75 hillion Clean
Water/Clean Air Bond Act. Over the next fiveto ten years, the Bond Act
will fund capital projects that will result in the protection of and
improvementsto the environment. Approximately $125 million has been
targeted for Clean Water projectsin the Great Lakes basin, including $25
million specificaly intended to implement NYSDEC's Great Lakes
Program, which includes Remedial Action Plans (RAPs) and LaMPs.
Funding will support point source, non-point source, and pollution
prevention initiatives, as well as activities to restore aguatic habitat and
preserve open space.

Hazardous Waste Site Report

NY SDEC will usethefindingsof aJuly 1995 report, entitled “ Preliminary
Review of New Y ork State | nactive Hazardous Waste Disposal Sitesinthe
Lake Ontario Basin”, as afirst step in identifying which sites contribute
significant amounts of critical pollutants to the lake. Where possible,
NY SDEC will accelerate schedulesfor cleaning up thesesites. NYSDEC
will complete its sources and loadings report for Lake Ontario,
documenting the existing knowledge of U.S. sources and loadings of
contaminants to the lake.

Fish Advisory Project
USEPA and NY SDEC will continue to implement outreach programsin

the Lake Ontario basin to more effectively communicate the risk of
consuming contaminated fish. This project involves translating public
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outreach pamphlets and brochures into different languages and training
citizens to effectively communicate risk in various languages.

Niagara Falls Public Information Office
USEPA will continue to support the Niagara Falls Public Information

Officein order to providethe public with easily accessibleinformation on
activitiesin Lake Ontario.

5.4 Ongoing and
Future
Activities in
Canada

Canada-Ontario Agreement (COA)

COA is the primary mechanism for addressing Canadian commitments
under the GLWQA. This Agreement was signed by the federal and
provincial governments in July 1994. COA sets out a six year plan of
action that establishes priorities, targets, and schedules for environmental
Issues of concern and provides aframework for strategic coordination of
environmental responsibilities in the Great Lakes basin and efforts to
fulfill Canada s obligations to the GLWQA. COA focuses on resultsin
three main areas: restoration of degraded areas; prevention and control
of pollution; and conservation and protection of human and ecosystem
health.

COA identifiesmore than 55 programs and targetsto ensure that progress
towards the three objectives over the six-year term of the Agreement is
measurable. Examples of key targets under Objective 2 — prevent and
control pollution — are shown below. The ultimate goal of COA is to
achieve the virtual elimination of persistent, bioaccumulative substances
from the Great Lakes basin ecosystem by implementing strategies
consistent with zero discharge.

# Decommission 90 percent of the high-level PCBs in use; destroy 50
percent of the high level PCBs now in storage; and accelerate the
destruction of stored low-level PCB waste.

# Achieve a 90 percent reduction in the use, generation, and release of
seven toxic substances by the year 2000 (benzo(a)pyrene, hexachloro-
benzene, alkyl lead, mercury, octachlorostyrene, dioxins, and furans).

# Collaborate with, and provide support for, voluntary programs by
industry and others to reduce the use, release, or generation of Tier 11
substances, and establish specific timelines and targets for achieving
their virtual elimination.
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As part of COA, Canada and Ontario will continue to develop essential
information on the fate and effects of selected toxic pollutants from
industrial, urban, and agricultural sources and to identify and quantify
toxic chemical inputs from the atmaosphere. Canada and Ontario are also
conducting acoordinated eval uation of registered and scheduled pesticides
through a multi-agency Pesticides Review Committee established under
COA.

Under the revised Canadian Environmental Protection Act (CEPA),
Environment and Heath Canada may be able to request pollution
prevention and virtual elimination plans from high priority sources of
identified substances. TheLaMPcritical pollutantsarethuscandidatesfor
mandatory elimination plans from major sources.

Municipal and Industrial Strategy for Abatement (MISA)

Under MOE' s Clean Water Regulations, devel oped under MISA, effluent
limitsfor 10 sectorswill bein force by 1998. Theseinclude 34 industrial
plantsin the Lake Ontario basin.

# Petroleum Refining and Pul p and Paper sector regulationswere enacted
in September and November 1993 and both came into force on January
1, 1996, controlling 11 Lake Ontario basin sources.

# Metal Mining, Industrial Minerals, and Metal Casting sector regulations
were enacted in August 1994; all came into force in August 1997,
controlling 9 Lake Ontario basin sources.

# Organic Chemical Manufacturing and Inorganic Chemical sector
regulationswere enacted in February 1995; theseregulationscameinto
force in February 1998, controlling 7 Lake Ontario basin sources.

# lron and Steel Manufacturing and Electric Power Generation
regulations were enacted in April 1995; these regulations came into
forcein April 1998, controlling 8 Lake Ontario basin sources.

Accelerated Reduction/Elimination of Toxics (ARET)

Under ARET, voluntary activities and commitments by sources of
persistent, toxic, and biocaccumulative substances are publicly reported on
amulti-media basis. Industries and municipalities alike are encouraged
by the governments to use ARET to publicly commit to pollutant
reductions beyond compliance. The 1995 update of Canada' s National
Pollutant Release Inventory was released in winter 1997.
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Tributary Priority Pollutant Monitoring Study

Canada and Ontario initiated a Lake Ontario Tributary Priority Pollutant
Monitoring Study beginning in the spring of 1997. The objectives of the
collaborative study are to:

# ldentify those tributary discharges along the Canadian shore of Lake
Ontario that contribute significant loadings of Priority Pollutants
(including all LaMP critical pollutants).

# Establishtherangeof concentrationsof priority pollutantspresentinthe
most significant tributaries.

# Where feasible, use the concentration datain conjunction with federal
and federal/provincial flow data to estimate the mean annual mass
discharge of priority pollutants for those Lake Ontario tributaries that
have been selected for monitoring.

# Provide the degree of certainty associated with estimates of the mean
concentration and mass discharges.

# Provide recommendations for targeted action within watersheds
identified as significant sources of priority pollutants, such as source
trackdown and load reduction activities.

Cleanup Fund

Environment Canada’ s(EC’ s) Cleanup Fund (in place until theyear 2000)
will continue to provide funding and technical support to awide range of
contaminated sediment, urban stormwater, and agricultural projectsaimed
at controlling sourcesof pollution to Lake Ontario, bothin RAPsand other
areas. The Fund will also support awide range of habitat restoration and
enhancement projects in the Lake Ontario basin.

Site Remediation Activities

Contaminated site remediation activities will continue at “ orphan sites’
(those sites which have been abandoned by their owners and the owners
cannot be located). EC has provided funding for the cleanup of these
orphan gites in the past under the National Contaminated Sites
Remediation Program. Thiswas a5 year program that expired in March
of 1995. The sites remediated under this program include: Chemical
Waste Management Ltd. PCB Spill Site, Smithville; National Hard
Chrome Site, North York; and Deloro Mine Site, Deloro.
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Outreach Programs

EC will conduct outreach programs for PCB ownersin the Toronto area
and other Lake Ontario communities. EC will conduct a residential
pesticide reduction project in the Toronto area and training and
workshopsto reduce the use of pesticidesby L ake Ontario municipalities.
Outreach will continue to the farming community to reduce the impact of
rural land use practices. The MOE-MNR Guide to Eating Ontario Sport
Fish provides health related advice to the public.

The 1987 GLWQA specifiesthat, whenthe problemsinthelakehave been
identified and the Stage 1 LaM P has been completed, a Stage 2 LaMP be
prepared which sets out aschedule for load reduction activities. The Four
Partiesproposeto devel op thetechnical information necessary tofocusthe
actions undertaken through the LaMP and provide the foundation for the
Stage 2 LaMP. Table 5 identifies the activities that the Four Parties
propose to undertake binationally (either jointly or in a complementary
fashion) to move towards the completion of the draft Stage 2, and to
continue to build partnerships and provide information about the LaMP
process. It is the goal of the Four Parties to develop the technical
information in draft form within two years. Preparation of the Stage 2
LaMP will then commence, incorporating public input on the draft
technical information. Itisthe goal of the Four Partiesto produce a draft
Stage 2 document for public review by fall of the year 2000.

5.5 Binational
LaMP
Workplan

In Chapter 3, theimpaired beneficial uses of Lake Ontario and the critical
pollutants and biological/physical factors contributing to these
impairments were identified.

In this chapter, the Four Parties have identified the ongoing and future
activities that will continue efforts to move towards the restoration of
beneficial uses of the lake and achieve virtual elimination of critical
pollutants. The Four Parties have also proposed joint or complementary
actions that will, within two years, provide the technical basis for the
Stage 2 LaMP. Itisthe goa of the Four Parties to produce a draft Stage
2 LaMP for public review by fall of the year 2000.

The Stage 2 LaMP will identify the additional actions that will be
necessary to restore the beneficial uses of Lake Ontario. The Four Parties
will, however, initiate additional LaM P actions prior to the completion of
the Stage 2 document if these actionsareidentified asnecessary to achieve
LaMP goals.

5.6 Summary
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Table5. Binational Workplan for the Lake Ontario LaMP

critical and other

programs to reduce

Activity 3-year objectives Priorities Deliverables
(Spring 2000, unless otherwise specified)
Reducing inputsof ~ |Continue existing |Evaluate effectiveness of [ad) Table and map identifying likely point and non-point

existing programs

sources of critical pollutants; the data collection will

pollutants loadings of critical focus on sources in the basin but will also include
pollutants Support implementation upstream sources entering via the Niagarariver; major
of Binational Gresat atmospheric sources from out of the basin may also be
Lakes Toxics Strategy included
b) Forecast reductionsin loadings as aresult of existing
activities
Update pollutant  |Undertake source a) Prioritized listing of point, non-point, and basin sources|
loadings and trackdown to identify contributing loadings of critical pollutants to include
contaminant levels |sources significant sources on each side of the lake
and instigate new
control programsto |Update tributary loading [b) Updated table 3-3 and 3-4 for LaMP
address identified
sources and Update sewage treatment |c) Updated tables 3-5 and 3-6 for LaMP
loadings plant loading
Enhance existing mass  [d) First cut mass balance model to describe major fluxes
bal ance models of critical pollutantsinto and out of Lake Ontario
(Spring 1999)
Facilitate cooperative  |€) Binational priorities listing for monitoring needs
lakewide monitoring (Spring 1999)
f) Workplan for cooperative monitoring
RefineLaMP List  |Review new data as Determination of any additional critical pollutants (in
of Critical necessary consultation with health and resource agencies)
Pollutants
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Activity

3-year objectives

Priorities

Deliverables
(Spring 2000, unless otherwise specified)

Updating/reassessing |Refine beneficial  |Further assess lakewide
beneficia use use impairment beneficial uses:
assessmentsin open |assessment
lake waters Priorities:
1) Chemical impactson [d) Updated benthos impairment section for Stage 2 LaMP
benthos
2) Chemical and other  |b) Binational beneficial use assessment of phytoplankton
factorsinfluencing and zooplankton populations using information from
phytoplankton and the Canadian Department of Fisheries and Oceans
zooplankton Bioindex project, MOE’ s intake monitoring, USEPA’s
populations Lake Guardian research program, and the U.S.
Bioindex project carried out by the NY SDEC, U.S.
Fish & Wildlife Service, and Cornell University
3) Updateson status of |c) Binational update on status, using relevant, readily
colonia waterbirds, available data, addressing chemical and nonchemical
bald eagles, mink, and| factors
otter
4) Updates of all d) A series of prioritized updatesto be prepared using
beneficia use relevant data on beneficial use impairment indicators,
impairments as with management recommendations; may not include
necessary, wheredata | update on all 14 indicators for the Stage 2 LaMP
available on impacts
of physical and
biological factors
impacting beneficial
uses
Managing biological |Continue habitat  |[Summarize Map and table identifying nearshore underway and
and physical factors |protection and underway/proposed proposed (to year 2000) actionsto protect or restore
restoration activities|actions for nearshore by |physical habitat
fall 1998
Developing Update ecosystem  |Review work completed |Binational workplan for ecosystem objectives
ecosystem objectives |objectives and to date by technical development including role of public consultation, priority
and indicators determine subcommittees; in objectives for pelagic, benthic, and wildlife communities
monitoring conjunction with (Spring 1999); begin implementation of Workplan
indicators partners, determine next

steps

Develop objectives
for restoration of
beneficial uses

Set restoration
objectives, determine
necessary loading
reduction schedules,
develop monitoring

mechanisms

Delisting objectives for the LaMP for each of 3 beneficial
uses impaired by chemicals as basis for loading reduction
schedules, for public consultation in 1999
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Activity

3-year objectives

Priorities

Deliverables
(Spring 2000, unless otherwise specified)

Facilitating public  |Establish Basin Identify and meet with  |[@) Agreementswith Basin Teams and partnersto
involvement - three  |Teamsand partners cooperate in sharing information, encouraging actions
tiered Lakewide partnerships to preserve and protect the lake and watershed, and
Advisory Network providing public input to the LaM P process (Spring
1999)
b) Meetings with groups on issues of concern as
necessary
Maintain Provide updated a) Up to date Lake Ontario LaMP homepage
information information viathe Lake
connection Ontario LaMP Web page |b) Occasional mailings for informational updates and
and mailings gathering public input
Hold binational Convene hinational Lake [Binational forum meeting likely in 1999
Lake Ontario Ontario forums, as
forums at necessary, with
significant stagesin |participants from Basin
the LaMP process [Teams, partners, and
other interested
stakeholders
Reporting Produce annual Produce Year 1 Annual |A short annual report highlighting progress to be released
status reports Report at joint Lake Ontario LaMP and NRTMP annual meeting
Produce draft Stage [1) Assess existing Draft Stage 2 will be available for public review in the fall
2 report programs of 2000
2) Update sources and
loadings
3) Present revised
objectives and
indicators
4) Present draft load
reduction schedules
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33/50 Program: A pollution prevention program sponsored by USEPA in voluntary partnerships with
industry. Theprogram'sgoal sareto reducetargeted chemicalsby 33 percent by 1992 and 50 percent by 1995.

Anthropogenic: Effectsor processesthat arederived fromhuman activities, asopposed to natural effectsor
processes that occur in the environment without human influence.

Benthic: Pertaining to plants and animals that live on the bottom of aquatic environments.

Bioaccumulation: Theaccumulation by organismsof contaminantsthrough ingestion or contact with skinor
respiratory tissue.

BioaccumulativeChemical of Concer n (BCC) (Bioaccumulative Toxics): Any chemical that hasthepotential
to cause adverse effects which upon entering the surface waters, by itself or as its toxic transformation
products, accumul atesin aguati c organi smsby ahuman heal th bioaccumul ati on factor greater than 1000, after
considering metabolismand other physiochemical properti esthat might enhance or inhibit biocaccumulation,
in accordancewith the methodol ogy in Appendix B of Part 132 - Water Quality Guidancefor the Great L akes
System. Source: Water Quality Guidance for the Great Lakes System.

Combined Sewer Over flow (CSO): A pipethat, during storms, dischargesuntreated wastewater fromasewer
system that carries both sanitary wastewater and stormwater. The overflow occurs because the system does
not have the capacity to transport and treat the increased flow caused by stormwater runoff.
Deforestation: The clearing of wooded areas.

Degradation: A termusedintheindicatorsof beneficia useimpairmentsdefined by the Great L akesWater
Quality Agreement toindicatean environmental condition or statethat isconsideredto beunacceptableor less
than the condition that would exist in ahealthy ecosystem. Inthe devel opment of the LaM Ptheconditionwas
determined after consideration of the Ecosystem Goals for Lake Ontario (Section 1.7) and the preliminary
ecosystem objectives.

Diatoms: A class of planktonic one-celled algae with skeletons of silica.

Ecosystem: An ecological community and its environment functioning as a unit in nature.

Eutrophic: Relatively high amounts of nutrients (phosphorus and nitrogen) in the water column. Although
eutrophic conditionsoccur naturally inthelate stagesof many lakes, rapidincreasesin nutrientsdueto human
activities can destabilize aquatic food webs because plants and aquatic organisms cannot adjust to rapid
changesin nutrient levels.

Final Effluent Limits: Theamount of apollutant allowedtobedischarged by aU.S. industry or municipality.
Food Web: A network of interconnected food chains and feeding interactions among organisms.

Isothermal: Marked by equality of temperature.

Littoral: Relating to or existing on a shore.
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Macroinvertebrates. Small organisms that do not have spinal columns; may filter bottom sediments and
water for food.

M esotrophic: Referstoalakewithrelatively moderateamountsof nutrients (phosphorusand nitrogen) inits
surface water.

Metric Tonne: Unit of weight usedin Canadaegual to 1,000 kilogramsor 2,246 pounds. Equivalentto 1.102
U.S. tons.

Non-point Source: Anindirect discharge, not from a pipe or other specific source.

Oligotrophic: Relatively low amounts of nutrients (phosphorus and nitrogen) in the water column. Lake
Ontario’soriginal nutrient levels can best be described as oligotrophic.

Pelagic: Related to or living in the open lake, rather than waters adjacent to the land.

Persistent Toxic Substance (Persistent Toxic Chemical): Any toxic substancewithahalf-life, i.e., thetime
required for the concentration of a substance to diminish to one-half of itsoriginal value, in any medium --
water, air, sediment, soil, or biota -- of greater than eight weeks, as well as those toxic substances that
bicaccumulate in the tissue of living organisms. Source: Great Lakes Water Quality Agreement of 1978,
expanded by the 1JC’ s Sixth Biennial Report of Great Lakes Water Quality.

Phytoplankton: Microscopic forms of aquatic plants.

Publicly-owned Treatment Works (POTW): A system that treats (which can include recycling and
reclamation) municipal sewageor industrial wastesof aliquid nature. Largefacilitiesaregenerally ownedand
operated by local governments.

Riparian: Habitat occurring aong the bank of awaterway.

Sewage Treatment Plant (STP): A system that treats (which can include recycling and reclamation)
municipal sewageor industrial wastesof aliquid nature. Largefacilitiesaregenerally owned and operated by
local governments.

Thermal Stratification (Thermocline): Differential ratesof seasonal heatingand cooling of shallow and deep
watersresult in the devel opment of two horizontal layers of water having very different water temperatures.
The depth where this abrupt temperature change occurs is known as the thermocline.

Toxic Substance: Any substance which can cause death, disease, behavioral abnormalities, cancer, genetic
mutations, physiological or reproductivemalfunctions, or physical deformitiesinany organismor itsoffspring,
or which can become poisonousafter concentration inthefood chain or incombinationwith other substances.
Source: 1978 Great Lakes Water Quality Agreement.

Volatilization: Evaporation.

Water shed: Theland areathat drainsinto astream, river, estuary, or other water body; sameasdrainagearea.
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the numerical or other criteriato protect that use.
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Water Pollution Control Facility (WPCF): A system that treats (which can include recycling and
reclamation) municipal sewageor industrial wastesof aliquid nature. Largefacilitiesaregenerally owned and
operated by local governments.

Water Pollution Control Plant (WPCP): A systemthat treats(which canincluderecycling and reclamation)
municipal sewageor industrial wastesof aliquid nature. Largefacilitiesaregenerally owned and operated by
local governments.

Zooplankton: Microscopic animals that move passively in aguatic ecosystems.
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TableB-1.
History of Lake Ontario Priority Contaminants
Priority Toxicsin 1989 Priority Toxicsin 1991 Proposed to be Included in
LOTMP LOTMP LaMP
Mirex X X X
PCBs X X Xt
DDT & Metabolites X X Xt
Dioxins and Furans X X X!
Dieldrin X X X2
Octachlorostyrene X X
Hexachlorobenzene X X
Mercury X X X?
Chlordane X X
Iron X
Aluminum X
Heptachlor\Heptachlor Epoxide
Total 11 9 6

Found to impair beneficial uses on alakewide basis
2Likely to impair beneficia uses due to exceedances of criteria

HISTORY

Priority Toxicsin the 1989 L ake Ontario Toxic Management Plan

To implement a chemical-by-chemical approach to control toxics in the lake, the Lake Ontario Toxics
Committee developed a comprehensive system to categorize toxic chemicals and established awork group
(LakeOntario Categorization Work Group) totakeapreliminary cut at categorizingthechemicals. Thereare
two major groupsof chemicals: thosefor which acceptable ambient dataareavailable (Category 1), and those
chemicals for which ambient data are not available (Category 2). Ambient data were available for 42
chemicals. Of these42, 7 chemicalsexceeded enforceablewater quality or fish tissue standards, or both, and
4 chemical sexceeded morestringent, but unenforceabl g, criteriaor guidelinesinthewater column, fishtissue,
or both. These “11 Priority Toxics’, as shown in the above table, became the focus of the LOTMP.

Although water quality/fish tissue numbers may be referred to as a standard, objective, criteria, or
guideline, the term criteriais used in this discussion to represent any of these terms.
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The 1991 LOTMP Update removed iron and aluminum from the 1989 list for two reasons:

1. Ironandaluminum may not bereliableindicatorsof toxicity. No singlenumber isideal becauseof the
variety of forms of these metals that may be present in ambient waters; and

2. ltisdifficult to determine whether loadings of these metals originate from natural or human sources.
LaMP Critical Pollutants/L akewide Contaminants of Concern

Subsequent to the 1991 LOTMP Update, the Categorization Work Group was charged with updating the
categorization of chemicals. Based on datafrom this analysis, aswell as more recent data, three chemicals
were removed from the list (octachl orostyrene, hexachlorobenzene, and chlordane). The reasons for these
changes are summarized below:

Octachlorostyrene (OCYS)

# OCSwasidentifiedasalL OTMP priority contaminant based on laketrout samplescollectedin 1988, 1989,
and 1990. Other laketrout datasetsfor the sameyears showed fish tissuel evel sto bebel ow thelowest Four
Party criterion. Datasetsfor chinook salmon, coho salmon, brown trout, white sucker, and smallmouth bass
were also below the lowest criterion. U.S. and Canadian fish monitoring expertsfor Lake Ontario do not
regard OCS as a significant problem in Lake Ontario.

# There are no water quality criteria for OCS. The Niagara River Upstream-Downstream Monitoring
Programmeasured meanlevel sof OCSon suspended solidsof 0.004 ng/L (equivalent water concentration)
in 1992-1993. Preliminary results of dated sediment cores collected in Lake Ontario in 1995 indicate that
OCS s not detected in recent stratum.

Hexachlor obenzene (HCB)

# Levels of HCB in fish tissue are one to two orders of magnitude below the most stringent Four Party
criterion of 0.22 ppm for the protection of piscivorous fish.

# HCB wasidentified in the 1989 LOTMP report as exceeding water quality criteriadueto atypographical
error which presented themost stringent criterion (i.e., USEPA guidancevalue) as0.072 ng/L instead of the
correct valueof 0.72ng/L. Asstated inthefirst report, the 90 percent upper confidencelevel for lakewide
concentrations of 0.1 ng/L were well below the 0.72 ng/L criterion.

# HCB has not been detected in Lake Ontario waters at concentrations above the most stringent Four Party
water quality criterion. Lakewide sampling programs found mean levels of HCB in Lake Ontario to be
approximately oneorder of magnitude lower than the most stringent water quality criterion of 0.75 ng/L or
the new Great Lakes I nitiative (GLI) water quality criterion of 0.45 ng/L. HCB hasnot been identified as
exceeding water quality standards by the Niagara River Upstream-Downstream Monitoring Program.
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Chlordane
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# Chlordanewasidentified in the 1989 LOTMP as exceeding the 0.037 ppm fish criterion for protection of
human health. Thiswas based on 1985 samples of 5to 10 year old lake trout taken from Stony Island in
the eastern basin that had levels of total chlordane ranging from 0.2 to 0.61 ppm. Sampling results of 5to
8year oldlaketroutin 1987 found chlordanelevel sto bebel ow thecriterion, except for oneof theolder lake
trout. Criteria exceedances have not been observed in any fish species since 1987.

# Chlordane has not been detected in Lake Ontario waters at concentrations above the most stringent Four
Party criterion. Lakewidesamplingin 1986 and 1988 foundtotal chlordaneconcentrationsof approximately
0.05 ng/L, which are below the most stringent water quality number of 0.25 ng/L and the most stringent
criterion of 0.5 ng/L for the protection of human health. Samplingin 1990 indicates chlordanelevelsare
less than 0.11 ng/L, and chlordane has not been identified as exceeding water quality standards by the
Niagara River Upstream-Downstream Program.

Revisionsto Critical PollutantsList as Proposed in April 1997 Draft Stagel LaMP

Thefollowingisasummary of changes madeto the Critical PollutantsList subsequent to the public comment
period, and the reasons for these changes:

Heptachlor/Heptachlor Epoxide

# Heptachlor anditsbreakdown product heptachlor epoxidewere proposedin earlier drafts of thisdocument
ascritical pollutants due to the presence of heptachlor epoxide in open waters lakewide at concentrations
above the most stringent water quality standard (0.1 ng/L). Datafrom 1986, 1988, and 1990 showed the
average concentrations varied between 0.1 and 0.3 ng/L. 1993 concentrationswhich were evaluated after
the April 1997 draft were approximately 0.03 ng/L, well below the 0.1 ng/L criteria. Steady declines of
these contaminants are attributed to product bans in the U.S. and Canada. Heptachlor and heptachlor
epoxide were not included on the current list of critical pollutants based on this new information. These
contaminants will continue to be monitored as part of a variety of ongoing environmental monitoring
programs.

Dieldrin

# Dieldrin had been proposed as a critical pollutant in earlier drafts of this document based on studies that
suggested that diel drin couldlimit therecovery of bald eagle populationsduetoitspotential to poison adult
eagles. Commentsreceived during the public comment period questionedif current levelsof dieldrininthe
environment posed ahazard and if dieldrin warranted the samelevel of concern as PCBs, dioxins, and the
other critical pollutants. Bald eagle experts agreed that, although dieldrin had been aconcerninthe 1970s
and early 1980s, it is no longer considered to be a significant concern for eagle populations.

# Dieldrinwasused extensively asaseed treatment and asoil insecticidefor vegetablesand lawnsin Ontario
until the early 1970s (Frank et al., 1975) when restrictions on use came into effect (Agriculture Canada,
1976b). Historically, dieldrin was used extensively and, because of its high toxicity, caused numerous
mortalitiesin wildlife.
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# Currently, thereareno datato support the hypothesisthat environmental levelsof dieldrin areaffecting the
health of LakeOntario herringgull populations. Levelsof dieldrinin herringgull eggscollected fromsevera
breeding colonies on Lake Ontario since 1974 never approached the 1.0 ppm effect level (Environment
Canada, 1997). Initially, egg concentrations were in the 0.5 ppm range and have since declined to
approximately 0.1 ppm or less at the two monitoring sites on Lake Ontario in 1996.

HLSNOVINVA

# A bald eagle egg which was not going to hatch was collected in the Lake Ontario basinin 1995 from anest
approximately 10 kilometersfromthelakeshore. Thiseggwasfoundto havedieldrin concentrationsof 0.13
ppm, well below the 1.0 ppmthreshold effectslevel. While herring gull eggs analyzed from Lake Ontario
arewell below the 1.0 ppmthreshold value, bald eagles, which are higher on the food chain, may produce
eggswith higher concentrationsof dieldrin. Thiswould be possibleinthefutureif they breed onthe Lake
Ontario shoreline where their diet would contain more contaminated fish than at more inland locations.

# Dieldrin remains onthe LaMP list of critical pollutants because its concentration in water and fish tissue
exceedstheU.S. Great LakesWater Quality Initiative (GLI) criteriathroughout thelake. The GLI criterion
for water is 0.006 parts per billion and Lake Ontario water averages 0.6 parts per billion. The
corresponding GL I fish tissuecriterion is0.0025 parts per million. Most Lake Ontario fish clearly exceed
thiscriterionasdieldrinisdetectabl eat concentrati onsranging fromapproximately 0.005to 0.030 partsper
million.

Mercury

# Mercury wasnot proposedtobeacCiritical Pollutantinearlier draftsof thisdocument, since estimatesof the
water quality concentrations, based on fish tissue observations, indicated that 1ake levelswere below that
of the GLI water quality criterion of 3.3 ng/L. Asnoted in the draft document, the Four Parties agreed to
continuetheir assessment based on recent environmental data. TheFour Partiesreviewed recent fishtissue
contaminant concentrations and found mercury concentrationsin smallmouth bass and walleye to exceed
Ontario’s0.5 ppm guidelinefor fish consumption throughout thelake. Therefore, although mercury isnot
causing lakewide impairments of beneficial uses, this contaminant will be included as a LaMP critical
pollutant given the lakewide nature of these criteria exceedences. More detailsregarding thisanalysisis
provided at the end of this Appendix.
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Asindicated above, reviews of existing information had suggested that OCS, HCB, chlordane, and mercury
were no longer aconcern in the open waters of Lake Ontario. To confirm this position, asecond review was
performed which considered thenew, generally much lower, water quality criteriacontainedintheU.S. Great
LakesWater Quality Initiative (Table B-2). Theresultsof thissecond review continued to support removing
three of these chemicals from thelist of lakewide contaminants of concern. The following provides abrief
summary of the results of this second evaluation.

Table B-2.
GLI Human Health WQC and Fish Flesh Values Used
Substance GLI WQC (ug/L) Fish Tissue Value (ppm)
(based on 3.1% lipid content)
Chlordane 0.00025* 0.04
Dieldrin 0.0000006 0.0025
HCB 0.00045* 0.03
Mercury 0.0033** 0.37
OoCs 0.000054*** 0.11

* Tier | human health cancer criterion, which was published in the March 23, 1995 GLI.

*x Tier | human health non-cancer criterion which was updated subsequent to the March 23, 1995 GLI, based on an updated RfD.

***  Tier | human health non-cancer criterion, which was derived subsequent to the March 23, 1995 GL |, using the Tier methodology and all available
data

Data Used

Water Quality: Lake Ontario ambient water quality was compared to the GLI human heal th-based water
quality criteria (WQC) using the most recently published Niagara River Upstream/Downstream monitoring
data (1990 & 1993), aswell as Environment Canada’ s most recent lakewide sampling information (1992-93
& 1993-94).

Fish Tissue: Thefishtissuedatausedfor thisassessment werecollected through New Y ork Stateand Ontario
fish tissue monitoring programs (1986 - 1993). Fish known to inhabit and range throughout the open waters
of Lake Ontario were selected (brown trout, 1ake trout, rainbow trout, coho salmon and chinook salmon) in
order to characterize |akewide conditions.

Inaddition, inorder to beconsistent withthe GLI methodol ogy, decisionswere madeto: comparethemeanfish
tissue concentrations to the GLI-based fish flesh values to accurately account for the life long exposure to
contaminants over awide range of concentrations (consistent with USEPA policy and both NY SDEC and
NY SDOH techniques); and the fish tissue lipid content, whenever possible, was normalized to 3.1 percent,
(based on the GLI criteria).
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The most current information indicates that |akewide concentrations of chlordane, HCB, and OCS do not
exceed the applicable GLIWQC or GLI-derived fish flesh valueson alakewide basis. Chlordane, HCB, and
OCS concentrations are approximately one order of magnitude below the applicable GLIWQC. Meanfish
tissue concentrations of OCS, chlordane, and HCB (normalized to 3.1% lipid concentration) are, with the
exception of one data set, well below the GLI-derived values for these contaminants.

Althoughtherearenoreliablewater quality datafor mercury, mercury levelsinfishtissueprovideaqualitative
indication that water column mercury levelsare also below the GLIWQC. An assessment of mercury infish
tissuefound no exceedencesof the GL I fish flesh criteriafor “ openwater” fish such aslaketrout and salmon.
However, mercury isproblematic with somenear shore speciessuch assmallmouth bassand walleye exceeding
Ontario’ s0.5 ppmcriterion. Other nearshore speciesal so exceedthelower (0.37 ppm) GLI criterion. Dieldrin
was found to exceed both water quality and fish flesh criteria throughout the lake.

Based upon the results of this evaluation, OCS, chlordane, and HCB are not considered to be exceeding
GLIWQC on alakewide basis. Mercury and dieldrin are considered to be exceeding GLIWQC and are,
accordingly, considered LaMP Critical Pollutants.

Future Actions
It is recommended that future evaluations be used to compare Lake Ontario surface water quality and fish

tissue datato all of the GLI BCC WQC and associated fish tissue values in order to identify any, as yet
unrecognized, contaminant problemsthat should beconsidered for specia priority actionson alakewidebasis.
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Comparison of Ontario and New Y ork datafor mercury in fish was conducted using as abasisthefollowing
rules:

# Useonly mercury datafor fish collectionsfrom 1990 through the present timefor all species, except walleye.
For walleye, datafrom 1987 through the present time was used due to the similarity of the data between
locations and over time, and to obtain an adequate data base for evaluation;

# Use only data from Lake Ontario, Bay of Quinte, and the lower Niagara River;

# A classification of mercury asalakewide chemical of concern may be madewhen aspeciesof fish exceeds
either 500 ng/g or 1000 ng/g mercury in edibletissues at nearly all sites sampled on both sides of the lake;

# A classification of mercury asaregional chemical of concern may be made when a species of fish exceeds
either 500 ng/g or 1000 ng/g mercury in a given area of the lake; and

# No classification of aspeciesaseither alakewide or regional chemical of concernwill be madewherethe
data: (1) demonstratethat mercury concentrationsfor afish speciesat all locationsare below 500 ng/g, (2)
areinconsistent for either theentirelakeor regionsof thelake, or (3) arelacking fromboth sidesof thelake.

Data Available
-- The entire shoreline of Lake Ontario is represented, plus the lower Niagara River and Bay of Quinte.

-- Ontario mercury datafrom 1990 through 1995 for 21 species of fish representing 19 locations (in some
instances, datafrom several locations may be combined for evaluation dueto the regional proximity of
thelocations). Inaddition, for walleye, mercury datafor the period from 1987 through the presentisused
to better represent the species throughout the lake.

-- New Y ork mercury data from 1993 through 1996 for 28 species of fish representing seven locations.

Conclusions

-- None of the species contain mercury at concentrations sufficient to be considered either alakewide or
regional chemical of concern when amercury criterion of 1000 ng/g is used.

-- Whenamercury criterion of 500 ng/gisused, mercury isalakewidechemical of concernfor smallmouth
bassand walleyeonly. Smallmouth bassgreater than about 380 mm and walleye greater than about 550
mm are likely to contain mercury concentrations greater than 500 ng/g.

-- When amercury criterion of 500 ng/gisused, mercury isaregional chemical of concernforlargemouth
bass (south shore), northern pike (eastern lake), channel catfish (Bay of Quinte and Oswego), and
freshwater drum (south shore and lower NiagaraRiver). Some of thelargest fish of each specieslisted
contain mercury concentrations greater than 500 ng/g. Specific comments on the data base for each
species follows:
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Largemouth bass - there were little recent data for the species from Ontario waters of Lake Ontario;
the species is adequately represented on the south shore.

Northern pike - Sufficient data were available for all Ontario waters of the lake but, in New Y ork
waters, only theeasternlakeisrepresented. TheOntario datasuggest el evated mercury concentrations
are limited to large fish in the eastern end of the lake for this species.

Channel catfish - Thereislimited representation by this species on both the north and south shores of
thelake. For largeindividuals of thisspecies, only the Bay of Quinte and Oswego can beindicated as
having mercury concentrations in excess of 500 ng/g.

Freshwater drum - The New Y ork waters are adequately represented in the data base but the only
Ontario waters represented by this species are the lower Niagara River and Bay of Quinte.

Inconsistent datawereavail ablefor white perch and white sucker so they werenot classified; however,
occasional detection of mercury at concentrations greater than 500 ng/g were found in large fish as
reported by Canadian authorities. Similar findings were not reported by New Y ork.

All other fish species examined contained mercury concentrations which were below 500 ng/g.

Health Advisory Criteria

-- Health advisoriesissued by New Y ork or Ontario havediffering criteriafor determining the adviceto be
issued to the public. The criteriaand the corresponding advice is summarized below. The advice may
betailoredto represent regionsof awaterbody andto reflect size-mercury concentration rel ationshipsfor

aspecies of fish.
Mercury Health Advisory
Concentration
(Fg/g) New York Ontario

<0.5 One meal per week Eight meals per month

0.5t01.0 One meal per week One meal per week

10to15 One meal per month; women of Two meals per month for al
childbearing age and children populations
under 15 years should not consume
fish

>1.5 Eat none Eat none

-- New Y ork considers a health advisory based on mercury concentrationsin fish to be an impairment of
water usagewhen themercury concentration exceeds 1.0 F g/g. Ontario considersahealth advisory based
on mercury concentrationsin fish to be an impairment of water usage when the mercury concentration
exceeds 0.5 Fg/g.

Authors: Lawrence C. Skinner, New York State Department of Environmental Conservation, and Alan

B-10
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Hayton, Ontario Ministry of the Environment, September 10, 1997.
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Lake Ontario MAY 22 1996

Progression of Toxics Management Plan to Lakewide Management Plan
Letter of Intent

In 1987, the Niagara River Declaration of Intent (DOI) committed the Four Panties (Environment
Canada, U.S. Environmental Protection Agency, Ontario Ministry of the Environment, and New York State
Department of Environmental Conservation) to develop Tox:c‘s Management Plans for the Niagara River and
Lake Ontario: The Lake Ontario Toxics Management Plan (LOTMP) was developed in 1989 and was updated

in 1991 and 1993,

The goal of the LOTMP is a Jake that provides dnn}ung water and fish that are safe for unlimited
consumpllon and allows natural reproduction of the most sensitive pative species, The LOTMP reduces toxic
inputs to the Lake through the implementation of new and existing programs and the development of basin-wide
poliution prevention strategies. The LOTMP has been the primary toxi¢ substances reduction planning effort for
Lake Ontario,

The 1987 amendments to the Great Lakes Water Quality Agreement committed the federal governments
of the United States and Canads to develop Lakewide Managemem Plans (LaMP) for each of the five Great

Lakes. The LaMP will provide 2 comprehensive ecosystem approach 1o restore beneficial uses by reducing levels
of critical pollutants that cause lakewide problems. Critical poflutants are substances that singly or in
combination pose & threat to human health or aquatic life due tb their toxicity, persistence in the environment
and/or their ability to accumulate in organisms.

The Four Parties agree that one program (the LaMP) should be developed which provides an overall
framework for our efforts. The LOTMP has been the primary toxic substances reduction planning effort for Lake
Ontario, As such, it serves as a foundation for the development of the Lake Onario LaMP. jn order to assure
that the LaMP documents reflect the intent of the LOTMP, the Four Parties have agreed to review and
incorporate all relevant commitments from the LOTMP. Documentation of the progress that has been achieved
towards these goals will be provided in the first LaMP document.

The LaMP process provides a mechanism to continue t6 deliver the LOTMP committed to in the 1987
DOL Th tached Lake Ontario LaMP Workplan establishes commitments and milestones for the development
of the L within :;zcznslrazms of avzilable resources.

‘Mw btll

!
Milis _ Jeanne Fox, Redionl 2 dminisg%o‘(
R onal Director General US Envirofimental Pfotection Ag¥dcy
Ontario Region Region 11 :
Environment Canada 3
feZr «1
Michasi ifata, Commissioner Sheila Willis, Assistant Deputy Minister
New YoTk State Department of Operations Division
Enviranmental Conservarion Omario Ministry of Environment & Energy
Lake Ontario LaMP C-3
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LaMP Management Team

L ake Ontario Coordination Committee:

Jeanne Fox, Regional Administrator, USEPA Region |1

John Mills, Regional Director General, Ontario Region, EC

Jim Merritt, Assistant Deputy Minister, Operations Division, MOE
John Cahill, Acting Commissioner, NY SDEC

L ake Ontario Management Committee:

Mario Dd Vicario, Chief, Community and Ecosystems Protection Branch, USEPA Region I1*
Simon Llewdlyn, Director, Environmental Conservation Branch, EC

Brian Ward, Director, Eastern Region Operations Division, MOE

Gerald Mikol, Region 9 Regional Director, NY SDEC Region 9

Workgroup:

Barbara E. Spinweber Richard Draper, Chief
Freshwater Protection Section Great Lakes and Estuary Section
Division of Environmental Planning and Protection Division of Water

USEPA Region |1 NYSDEC

290 Broadway 50 Wolf Road

New York, NY 10007 Albany, NY 12233-3508

phone: (212) 637-3848 phone: (518) 457-1158

fax: (212) 637-3889 fax: (518) 485-7786

email:  spinweber.barbara@epamail .epa.gov email:  richard.draper@dec.mailnet.state.ny.us
Janette Anderson lan Smith?

EC MOE

Canada Center for Inland Waters Program Development Branch
867 Lakeshore Road 40 St. Clair Avenue West
Burlington, Ontario L7R 4A6 Toronto, Ontario

phone: (905) 336-6277 phone: (416) 714-7996

fax: (905) 336-6272 fax: (416) 314-3924

email:  janette.anderson@cciw.ca email:  smithia@ene.gov.on.ca

1 USEPA wasrepresented by KevinBricke, Deputy Director, Division of Environmental Planning and Protection until
July 9, 1997.

2 MOE was represented by Henri Selles until January 1997, and represented by Fred Fleischer starting December
1997.

Lake Ontario LaMP D-3
May 1998
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LaM P Document Repositories

United States Repositories

U.S. Environmental Protection Agency

Public Information Office
Carborundum Center

345 Third Streset, Suite 530
Niagara Falls, New York 14303
(716) 285-8842

New York State Department of Environmental Conservation Regional Offices

NYSDEC - Region 6

317 Washington Street
Watertown, New York 13601
(315) 785-2239

NYSDEC - Region 8

6274 East Avon-Lima Road
Avon, New York 14414
(716) 226-2466

University Libraries

SUNY Brockport
Drake Library
Brockport, New York 14220

Science and Engineering Library
Capen Hall

SUNY Center Buffalo

Buffalo, New York 14214

Penfield Library
SUNY Oswego
Oswego, New York 13126

Not-For-Profit Agencies

Atlantic States Legal Foundation Inc.

656 West Onondaga Street
Syracuse, New York 13204
(315) 475-1170

NYSDEC - Region 7

615 Erie Blvd. West

Syracuse, New York 13204-2400
(315) 428-4497

NYSEC - Region 9

270 Michigan Avenue
Buffalo, New York 14202
(716) 851-7000

Collection Division Office
Butlers Library

SUNY Buffalo

1300 Elmwood Avenue
Buffalo, New York 14222

Archives Moon Library
SUNY Environmental Science and Forestry
Syracuse, New York 13210

D-4

Lake Ontario LaMP
May 1998



| APPENDIX D

JYLSNDVINVA NOILSID 30 NV1d 31

z
* DU LAC ONTARIO

Canadian Repositories

Environment Canada

Library Services Section

Canada Centre for Inland Waters
867 Lakeshore Road

Burlington, Ontario L7R 4A6
(905) 336-4982

Ontario Ministry of the Environment Offices

Ontario Ministry of the Environment

Public Affairs and Communications Branch

135 St. Clair Avenue West
Toronto, Ontario M4V 1P5

MOE Regional Office
Central Region

7 Overlea Boulevard
Toronto, Ontario M4H 1A8

MOE Regional Office
West Central Region

119 King Street West
Hamilton, Ontario L8N 379

International Joint Commission Offices

International Joint Commission
100 Oudllette Avenue
Windsor, Ontario N9A 6T3

Municipal Government

Regional Municipality of Niagara
P.O. Box 1042
Thorold, Ontario L2V 4T7

University Libraries

Queen's University
Kingston, Ontario K7L 3N6

McMaster University
Hamilton, Ontario L8S 4L 6

Ontario Ministry of the Environment
Intergovernmental Relations Office
135 St. Clair Avenue West

Toronto, Ontario M4V 1P5

MOE Regional Office
Eastern Region

133 Dalton Avenue
Kingston, Ontario K7L 4X6

International Joint Commission
100 Metcalfe Street
Ottawa, Ontario K1P 5M1

University of Toronto
Toronto, Ontario M5S 1A4

Lake Ontario LaMP
May 1998
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Remedial Action Plan Contacts

Hamilton Harbour RAP
Canada Centre for Inland Waters
867 Lakeshore Road

P.O. Box 5050

Burlington, Ontario L7R 4A6
(905) 336-6279

Metro Toronto RAP

Environment Canada,

Environmental Conservation Branch
4905 Dufferin Ave.

Downsview, Ontario M4T 1M 2
(416) 739-5836

Port Hope RAP (Inactive at this time)
Environment Canada,

Environmental Conservation Branch
4905 Dufferin Ave.

Downsview, Ontario M4T 1M2

(416) 739-5836

Bay of Quinte RAP

Environment Canada,

Environmental Conservation Branch
4905 Dufferin Ave.

Downsview, Ontario M4T 1M 2
(416) 739-4369

Eighteenmile Creek RAP

RAP Coordinator

New York State Dept. of
Environmental Conservation

270 Michigan Avenue

Buffalo, New York 14203-2999

(716) 851-7000

Rochester Embayment RAP
RAP Coordinator

Monroe County Dept. Of Health
P.O. Box 92832

111 West Fall Rd., Rm 962
Rochester, New York 14692-8932
(716) 274-8442

Oswego River Harbor RAP

RAP Coordinator

New York State Dept. of Environmental
Protection

Division of Water,

Bureau of Watershed Management

Great Lakes and Estuaries Section

50 Wolf Road

Albany, New York 12233-3508

(518) 457-9603

D-6
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Remedial Action Plan References

United States

Eighteenmile Creek

Eighteenmile Creek Remedial Action Plan, prepared by the New York State Department of Environmental
Conservation in cooperation with the Eighteenmile Creek Remedial Action Committee, NY SDEC, 50 Wolf
Road, Albany, New York, 12233-3508.

Rochester Embayment Remedial Action Plan, Stage1. 1993. New Y ork State Department of Environmental
Conservation, 50 Wolf Road, Albany, New York, 12233-3508, and the Monroe County Department of
Planning and Development, PO Box 92832, 111 Westfall Rd., Rochester New York, 14692-8932. August
1993.

Rochester Embayment

Rochester Embayment Remedial Action Plan, Stage 2. 1997. Prepared by New York State Department of
Environmental Conservation, 50 Wolf Road, Albany, New York, 12233-3508 and the Monroe County
Department of Health, PO Box 92832, 111 Westfall Rd., Rochester, New Y ork, 14692-8932. January 1997.

Niagara River

Niagara River Remedial Action Plan. 1994. New Y ork State Department of Environmental Conservation,
September 1994, 50 Wolf Road, Albany, New Y ork, 12233-3508.

Oswego River

Oswego River Remedial Action Plan, Stage 1. 1990. New York State Department of Environmental
Conservation, February 1990, 50 Wolf Road, Albany, New Y ork, 12233-3508.

Oswego River Remedial Action Plan, Stage 2. 1991. New York State Department of Environmental
Conservation, June 1991, 50 Wolf Road, Albany, New York, 12233-3508.

Oswego River Remedial Action Plan Update. 1996. New York State Department of Environmental
Conservation, December 1996, 50 Wolf Road, Albany, New Y ork, 12233-3508.

Lake Ontario LaMP D-7
May 1998
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Canada

Niagara River

Niagara River Stage 1 Report: Environmental Conditions and Problem Definitions. October 1993.

Report of the Niagara River Secretariat Relative to the Status of Commitments under the Niagara River
Declaration of Intent, Environment Canada, USEPA, Ontario Ministry of Environment and Energy, New Y ork
State Department of Environmental Conservation. June 16, 1994.

Stage 1 Update: Environmental Conditions and Problem Definition. March 1995.

Stage 2 Report: The Cleanup Connection. June 1995.

Stage 2 Report Summary: The Cleanup Connection. April 1995.

Hamilton Harbour

Stage 1 Report: Remedial Action Plan for Harbour Environmental Conditions and Problem Definition. March
1989.

The Remedial Action Plan (RAP) for Harbour - Stage 2A. July 1991.
Final Stage 2 Report (to COA RAP Steering Committee) and Implementation Annex. November 1992.
Second Edition of the Stage 1 Report "Environmental Conditions and Problem Definition". October 1992.

Remedial Action Plan for Hamilton Harbour - 1995 Update to the HHRAP Stage 2 Report “ Contaminated
Sediment in Hamilton Harbour”. December 1995.

Metro Toronto and Region

Stage 1: Environmental Conditions and Problem Definition. 1988. (Executive Summary availablein English
and French)

Strategies for Restoring our Waters. 1991. (Also available in French)
Clean Waters, Clear Choices: Recommendationsfor Action. 1994. (Summary availablein English and French)

Port Hope

Port HopeHarbour Remedial Action Plan Stage 1: Environmental Conditionsand Problem Definition. January
1990.

D-8 Lake Ontario LaMP
May 1998
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United States L ake Ontario Fish Consumption Advisories, 1996-1997

Thefollowing recommendations are based on contaminant levelsin fish. To minimize potential adverse health
impacts, the New Y ork State Department of Health recommends:

# Eat no more than one meal (one-half pound) per week of fish.

# Women of childbearing age, infants, and children under the age of 15 should not eat any fish.

# In addition to these general recommendations, more stringent advisories exist for the following species and

locations:

Table E-1.

L ocation

Species

Recommendations

Chemical(s) of Concern

Including Niagara River below
Niagara Falls (see Niagara River
for additional advice)

American ed, channd catfish,
carp, laketrout, chinook salmon,
rainbow trout, coho salmon over
21", and brown trout over 20"

Eat none

PCB, Minex, Dioxin

White sucker, smaller coho

Eat no more than one meal per

PCB, Mirex, Dioxin

salmon and brown trout month
West of Point Breeze White Perch Eat none PCB, Mirex, Dioxin
East of Point Breeze White Perch Eat no more than one meal per PCB, Mirex, Dioxin

month

Lake Ontario LaMP
May 1998
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Contaminants Causing Sport Fish Consumption Advisories
in Canadian Waters of Lake Ontario, 1997-1998

Consumption recommendationsfor sport fish from the Canadian waters of Lake Ontario aregiveninthe1997-
1998 Guideto Eating Ontario Sport Fish published by the Ontario Ministry of the Environment and Ministry
of Natural Resources. Fish consumption advisory tables are provided in blocks or regions for the lake.
Consumption adviceis specific to thelocation wherethefish is caught, the species of fish, and the size of fish.

The following table summarizes the principal contaminant of concern which is responsible for causing the
consumption restrictions. Blocks refer to the 1997-1998 Guide to Eating Ontario Sport Fish.

E-4 Lake Ontario LaMP
May 1998
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Table E-2.

Ontario Sportfish Consumption Advisories, 1985-1994

Block Species Contaminant

la.  Upper Niagara River Rainbow Trout -
Northern Pike -
Smallmouth Bass Mercury
Largemouth Bass -
Yelow Perch -
White Bass PCBs
Rock Bass -
Brown Bullhead -
Carp PCBs
Freshwater Drum -
White Sucker -
Redhorse Sucker Mercury
Rainbow Smelt PCBs

1b.  Lower Niagara River Chinook Mirex
Rainbow Trout PCBs
Lake Trout PCBs
Smallmouth Bass PCBs
Yédlow Perch Mercury
White Perch PCBs
White Bass PCBs
Rock Bass -
Brown Bullhead PCBs
Carp PCBs
Channdl Catfish PCBs
Freshwater Drum -
White Sucker PCBs
Redhorse Sucker PCBs
American Ed PCBs
Rainbow Smelt PCBs

2. Western Lake Ontario Chinook PCBs/mirex
Coho PCBs
Rainbow Trout Mirex/PCBs
Brown Trout PCBs
Lake Trout PCBs
Walleye Mercury
Northern Pike -
Smallmouth Bass Mercury
Yelow Perch -
White Perch PCBs
White Bass PCBs
Brown Bullhead PCBs
Channdl Catfish PCBs
Freshwater Drum Mercury
Carp PCBs
Rainbow Smelt PCBs

3. Hamilton Harbour Brown Trout PCBs/mirex
Yelow Perch PCBs
White Perch PCBs
White Bass PCBs
Black Crappie PCBs
Brown Bullhead PCBs/mirex
Channdl Catfish PCBs
Freshwater Drum PCBs
Carp PCBs
White Sucker PCBs
Rainbow Smelt Mirex/PCBs

Lake Ontario LaMP
May 1998
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Block Species Contaminant

4, Toronto Offshore Chinook PCBs/mirex
Brown Trout PCBs
Lake Trout PCBs/mirex/dioxins
Yelow Perch -
Carp PCBs
White Sucker -

4a.  Toronto Waterfront Brown Trout PCBs/mirex
Lake Trout PCBs
Northern Pike -
Largemouth Bass Mercury
Yelow Perch -
White Perch PCBs
Rock Bass Mercury
Pumpkinseed -
Bluegill -
Brown Bullhead Mirex
Carp PCBs
White Sucker PCBs
Rainbow Smelt PCBs

5. Credit River Chinook Mirex/PCBs
Coho Mirex
Rainbow Trout Mirex
Brown Trout Mirex

6. Northwestern Lake Ontario Chinook PCBs
Rainbow Trout PCBs
Brown Trout PCBs/mirex
Lake Trout Dioxins
Walleye Mercury
Smallmouth Bass Mercury
White Bass PCBs
Brown Bullhead -
Rainbow Smelt PCBs
Gizzard Shad PCBs

6a.  Frenchman Bay Northern Pike Mercury
Yelow Perch -
Brown Bullhead PCBs
Carp PCBs

6b.  Whitby Harbour Northern Pike -
Brown Bullhead Mercury
White Sucker -

7. Ganaraska River Chinook PCBs/mirex
Coho Mirex/PCBs
Rainbow Trout Mirex
Brown Trout PCBs/mirex
Lake Trout PCBs

8. Northeastern Lake Ontario Chinook Mirex/PCBs
Rainbow Trout Mirex
Brown Trout PCBs/mirex
Lake Trout Mirex/PCBs
Smallmouth Bass Mercury
Rock Bass -
Walleye Mercury
American Edl PCBs

E-6 Lake Ontario LaMP

May 1998
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Block

Species

Contaminant

9. Upper Bay of Quinte

Walleye
Northern Pike
Smallmouth Bass
Largemouth Bass
Yelow Perch
White Perch
Pumpkinseed
Brown Bullhead
Channdl Catfish
Freshwater Drum
White Sucker
American Edl

Mercury

10. MiddleBay of Quinte

Walleye
Northern Pike
Yelow Perch
White Perch
Pumpkinseed
Brown Bullhead
White Sucker
American Edl
Gizzard Shad

PCBs
PCBs

11.  Lower Bay of Quinte/
Eastern Lake Ontario

Chinook

Brown Trout
Lake Trout
Walleye
Northern Pike
Smallmouth Bass
Yelow Perch
White Perch
Rock Bass
Whitefish
Freshwater Drum
White Sucker
American Edl

PCBs

Mirex
PCBs/mirex
Mercury/mirex
Mercury
Mercury

PCBs

Dioxins
PCBs
PCBs/mirex

Lake Ontario LaMP
May 1998
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Table E-3.
Ontario Sport Fish Consumption Advisories Caused by Mercury, 1985-1995
Area Species L ocation Y ear
Upper Niagara River Smallmouth Bass Strawberry Island 1994
Redhorse Sucker Fort Erie 1985
Freshwater Drum Fort Erie 1985*
Lower Niagara River Yédlow Perch Queenston/Fort George 1995
Smallmouth Bass Queenston-Whirlpool 1985*
Western Lake Ontario Walleye Niagara Bar 1994
Smallmouth Bass Niagara Bar 1994
Toronto Waterfront Largemouth Bass Toronto Islands 1990
Rock Bass Ontario Place 1992
Hamilton Harbour Freshwater Drum 1985**
Northwestern Lake Ontario Walleye Pickering NGS 1989
Smallmouth Bass Rouge Marsh 1993
Frenchman Bay Northern Pike 1986
Whitby Harbour Brown Bullhead 1993
Northeastern Lake Ontario Smallmouth Bass Block 1995
Walleye Gravelly Bay 1987
Upper Bay of Quinte Walleye Block 1995
American E€d Block 1993**
Lower Bay of Quinte/ Walleye Block 1994
Eastern Lake Ontario Northern Pike Nearshore, North Channel 1989
Smallmouth Bass Block 1993

*

**

No longer an advisory restriction due to mercury, due to updated results.
Advisory restriction now based on PCBs, due to lowering of guideline.

Lake Ontario LaMP
May 1998
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UPDATED LAKE ONTARIO TOXICS
MANAGEMENT PLAN COMMITMENT TABLE

The Lake Ontario Toxic Management Plans (1989, 1991, 1993) set out individual and joint agency
commitments to implement activitiesto reduce sour ces of toxic substancesto Lake Ontario. Thistable
provides an update on the status (as of November 1996) of the commitmentsset out inthe 1993 LOTMP
and indicates commitments which are completed and those that will be carried over into the LaMP.

Lake Ontario LaMP F-1
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One of the goal s of the Public Involvement program of the Lake Ontario LaM P isto “ provide opportunities
for meaningful public consultationin devel oping andimplementing L ake Ontario management plans’. Aspart
of thiscommitment, the agencies conducted anumber of activitiestoinforminterested partiesabout the Lake
Ontario Draft Stage 1: Problem Definition report and gather comments on the document.

Open Houses/Public Meetings

To highlight the availability of the Draft Stage 1 for review/comment and to provide information to people
interested inthe LaM P, open housesand informal public meetingswere heldinthe Lake Ontario basininthe
spring of 1997. Four open houseswere held in variouslocationsin Ontario, Canadaand six informal public
meetings were held in various locations in New York State. Generally, open house attendees and public
meeting participants were seeking more information about the Lake Ontario LaM P process, clarification of
whereissuesof concern fit into the process, and an explanation of how people can haveinput to and become
involved in the plans to restore and protect the Lake Ontario ecosystem.

Distribution of the Dr aft

Copiesof the Draft Stage 1 document were distributed at the open houses and informal public meetings, and
mailed to people on the Lake Ontario mailing lists and to those who had requested acopy. Thedraft wasalso
made available on the Lake Ontario LaM P website. Accompanying the draft document was a piece titled
Topics For Your Consideration which contained questions to help gather comments, suggestions, and/or
concerns about key aspects of the Draft Stage 1 document.

Public Comments

Thefollowing providesagenera overview of thekindsof commentsthe agenciesreceived either inwriting or
during the open houses or informal public meetings:

Generally, public commentsindi cated that the document waswel l-written, easy to understand, covered arange
of complex issues in an understandable fashion, and made good use of lists, tables, and figures. There
appeared to be some need for clarification of terms and an expanded glossary that would include acronyms.
Specific commentsabout Chapter 1 (Introduction) indicated that the chapter was sufficient and applauded the
inclusion of information about various local programs and statistics. There were, however, a number of
suggestions for information that, if included, would improve the chapter.

Regarding the concept of Basin Teams and Partnerships outlined in Chapter 2, comments were generally
focused on the need to better explain the Basin Team/Partnership approaches. A key suggestion urged the
agencies to develop a succinct blueprint of how the Basin Teams/Partnerships will be constructed. Other
comments reiterated the need to clarify the connections between RAPs, LaMPs, and other watershed
management initiatives. In response to a question about how the agencies could work with
groups/organi zations, commentsemphasi zed the need for coordinating and communicatinginformation using
existinggroupsor throughlocal channel sand contacts. Creating morecommitteeswasnot seenasafavorable
approach.

The magjority of the commentsindicated agreement with the lakewide problems as defined in the Draft Stage
1 document. Therewere some concernsthat lakelevels management was not adequately addressed and that
therewasalack of information about human health issues. Other lakewideissuesthat were seen asneeding
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further attentionincluded: atmospheric deposition, non-point sourcesof contaminants, erosion, mercury, and
funding issues.

Regarding the Future Agendaas described in the Draft Stage 1, commentsindicated that the Future Agenda
wasdefinitely astepintheright direction. However, most reviewersthought that the Agendashould include
moredetails, schedules, and actionitems. Therewasal so general concern about thelength of timeit will take
tofully devel op andimplement the LaM P; thingsneed to proceed quickly. M ost responsesindicated agreement
with the overall direction that the four agencies described inthe LaMP Agenda. Again, therewereavariety
of suggestions about ways to improve the LaMP process while moving it in the same direction.

A Summary of Comments and Responses

Therewere somesi gnificant changesmadeto the document asaresult of the publicreview period. Examples
of theseincludetheaddition of Mercury tothelist of critical pollutants, additional information on human health
effects, and the revision of the Workplan to make it more detailed and action-oriented.

A detailed outline, called a Summary of Comments and Responses on the L ake Ontario LaMP, has been
prepared so that those who provided comments can see how the agencies used their input asthe Stage 1 was
finalized. The Summary explainswhat changeswere madeto the LaM P document asaresult of the comment,
or if no change was made to the document, why a change was not appropriate.

Whilethe Summary of Commentsand Responsesisnot apart of thisreport, copieshave been sent to thosewho
made specific comments to the agenciess. A copy may be obtained on our websites at
www.cciw.ca/glimr/lakes/ontario/ (in Canada), at www.epa.gov\glnpo\lakeont (inthe United States) or by
contacting:

In Canada: In the United States:

Marlene O’ Brien Marna Gadoua

Environment Canada New Y ork State Department of Environmental Conservation
(905) 336-4552 (518) 485-8735

Fax: (905) 336-4906 Fax: (518) 485-7786

E-mail: marlene.o’ brien@ec.gc.ca E-mail: mmarna.gadoua@gw.dec.state.ny.us
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Planned Actions Driven by Existing and Developing Programs

ACTION OUTPUT

RESPONSIBLE
PARTY

DEADLINE

STATUS AS OF NOVEMBER 1996

CARRIED
OVER INTO
LOLAMP

1A. ACTIONSIN THE UNITED STATES

1A1. Direct Industria Discharges

1Ala Complete the process of ensuring that all major permitsin the Lake Ontario basin include Best Available Technology Economically Achievable (BAT) limitations for toxic
pollutants and also include more stringent water quality-based limits as required to meet ambient water quality standards.
i. Issuerevised SPDES permit | Final Permit NY SDEC Completed; routine | Final revised SPDES permit approved 1/28/94; al required YES
for Harrison Radiator monitoring reports approved
ii. Issuerevised SPDES permit | FDF Variance Decision and USEPA/ Completed; routine | SPDES permit renewed 8/1/93 YES
for Crucible Materials Final Permit NY SDEC monitoring
Corporation - Speciaty Metals
Division.
iii. Re-issue, asthey expire, Final Permits NY SDEC Ongoing Each permit isissued for five years. Under NY SDEC's YES
SPDES permits for all major Environmental Benefit Permit Strategy, most permits are re-
dischargers issued without substantive review and without change.
NY SDEC uses a prioritization system to address necessary
substantive changes (e.g., new BAT limits, new water quality-
based limits, etc.) through permit modification.
1A1b. Seek 100% compliance with Final Effluent Limits on the part of major permittees in the Lake Ontario basin.
i. Return significant non- Improved compliance NY SDEC/ Ongoing The Great Lakes Enforcement Strategy for FY 94 indicated 18 | YES
compliers to compliance or USEPA critical pollutant violations. Seven of these were evaluated as

take formal enforcement action

significant. Follow-up activities resulted in 3 returning to
compliance and 4 involved formal enforcement actions. The
City of Auburn is now under order to upgrade treatment
facilities by May 1997. The 3 other facilities involved
cadmium or zinc violations which have since been addressed.

1A2 Indirect Industrial Discharge

1A2a.

In areas of the basin where USEPA is the control authority for the pretreatment program, ensure that Significant Industrial Users (SIUs) comply with categorical pretreatment limits.

i. Issue Administrative Orders
against SIUs that have failed to
provide USEPA with the
required demonstration of
compliance

USEPA

Completed

SlUs conduct continuous monitoring and report to USEPA on
asemi-annual basis. Enforcement actions are taken as
appropriate. No SlUs are in non-compliance at thistime.

YES




ACTION OUTPUT RESPONSIBLE DEADLINE STATUS AS OF NOVEMBER 1996 CARRIED
PARTY OVER INTO
LOLAMP
ii. Initiate follow up Follow-up enforcement USEPA Ongoing None required YES

enforcement actions, as

actions, as appropriate

appropriate

1A2h. In areas of the basin covered by local approved pretreatment programs, audit or inspect each program at least once every 2 years to determine effectiveness. There are 14 approved
programs in the basin.

i. Audit or inspect each 14 audits or inspections USEPA/ Every 2 years On a statewide basis, at least 80% of pretreatment programs YES

approved local pretreatment NY SDEC are audited or inspected each year.

program at least once every 2

years

ii. Transmit deficiency letters | Letters and enforcement as USEPA/ Continuous USEPA, NY SDEC and Onondaga County negotiations YES

or take enforcement actions, as | necessary NYSDEC regarding the 1991 judicial complaint related to County

necessary

pretreatment violations are continuing. Resolution of this
issue is expected before the end of 1997.

1A3. Municipal Discharges

1A3a. In accordance with the National Municipal Policy all municipal discharges were to be in compliance with the Final Effluent Limits (FEL) by 7/1/88, or have judicially enforceable
schedules to meet FEL. Thirty-three of the 39 major municipal discharges in the basin currently meet FEL, leaving 6 as requiring judicially enforceable orders. Of the 6 remaining facilities, 4
aready have signed judicial orders and the remaining 2 are expected to.

i. Canastota: Construction Enforceable Municipal NY SDEC Completed Facility under construction. Judicial Order issued. Fina YES
of new wastewater treatment Compliance Plan compliance extended to 10/2/89. Achieved FEL on May 1,

facility 1989.

ii. Fulton: Upgrade of Enforceable Municipal NY SDEC Completed Facility is being upgraded. Judicial Order issued. Final YES
existing wastewater trestment | Compliance Plan compliance extended to 3/31/90. Achieved FEL on March

facility 31, 1990.

iii. SenecaFalls: Upgrade Enforceable Municipal NY SDEC Completed Facility is being upgraded. Judicial Order issued. Final YES
existing wastewater trestment | Compliance Plan compliance extended to 10/1/89.

facilities

iv. Wetzel Road: Correction | Enforceable Municipal NY SDEC Completed Judicia Order issued. Oak Orchard diversion to be YES
of dry weather overflows of Compliance Plan completed by 6/1/89 with other final corrective work by

raw sewage within collection 1/1/90 All work completed; achieved FEL on January 19,

system 1990.

v. Syracuse Metro: Enforceable Municipal NY SDEC 7/1/88 The draft municipal compliance plan and draft environmental | YES
Elimination of dry weather Compliance Plan impact statement was submitted to NY SDEC on 1/11/96 as

overflows of raw sewage required by Judicial Consent Order. NY SDEC is reviewing

within collection system these documents for completeness under SEQRA.
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vi. Leroy: Upgrade of Enforceable Municipal NY SDEC Completed Facility will be upgraded. Judicia Order issued and Final YES
existing waste facilities Compliance Plan Compliance extended to 1/1/91. Achieved FEL.
I1A3b. Re-issue, asthey expire, | Re-issued Permits NY SDEC Upon permit Permits are issued for five year periods. When apermit is YES
SPDES permits for all major expiration received for renewal it is revised to include FEL based upon
municipal discharges either secondary treatment or water quality-based limits.
|1A4. Hazardous Waste Treatment, Storage and Disposal (TSD) facilities
IA4a Seek 100% compliance with permit conditions or interim status requirements.
i. Ensure generator USEPA/ Ongoing Currently, the nine identified land disposal facilities (LDFs) in | YES
compliance with requirements NY SDEC the basin are in regulatory compliance.
for minimization of waste
generation
1A4b. Fina permit decisions on existing incinerator facilities
i. Issue operating permit to Final permit USEPA/ The facility applied for apermit in 1993. The permit included | YES
Seneca Army Depot NYSDEC permitting of an incinerator and corrective action. It has been
determined that there is no need for an incinerator due to base
closure; therefore the permit application is currently on hold.
Remediation of the site will be complete by Superfund.
i. Eastman Kodak Final permit USEPA/ Hazardous waste management activities at the facility consist | YES
NYSDEC of arotary kiln and multiple hearth incinerators, 26 federally

regulated storage areas, and 4 waste container storage areas.
NY SDEC is scheduled to public notice a draft Part 373 permit
in the spring of 1997. The hazardous waste treatment and
storage activities covered by the permit include storage of
hazardous waste in tanks and containers and treatment of
hazardous waste viaincineration. The permit will also include
acorrective action module.




1A4c. Make final permit decisions on al existing Storage and Treatment facilities in the basin.

i. Issuefinal permit Final permit USEPA/NY SDEC Storage and
decision for al listed determination treatment
facilities facilities are
listed below
USEPA RCRA I.D. # Status * Facility USEPA RCRA I.D. # Status * Facility
NY D000631994 C University of Rochester NY D002233997 C Camden Wire Co., Inc.
NY D000691162 C Cheeseborough Ponds NY D002234763 C Hampshire Chemical
NY D000818781 P Brooks Ave. Tank Farm RGEC NY D002231272 Cc General Electric Co., Auburn Plant
NYD001317072 C Carrier Air Conditioning NY D006977086 C Roth Bros. Smelting Corp.
NYD010779569 C Auburn Plastics Inc. NY 4572024624 c Bell Test Center
NYDO013277454 PX Solvents and Petroleum Services, NY 0214020281 PX Fort Drum - Dept. of the Army
Inc. NYD043815158 P AKZO Chemical America
NYD002116192 C Van de Mark Chemical Co., Inc. NYD057770209 P N.E. Environmental SVCS
NY D002231355 C Prestolite Motor Division NY D059385120 C Martin Marietta
NY D002207744 C Bausch & Lomb Frame Center NY D980593487 C Lowville Pesticide Storage Site
NY D002207751 C Bausch & Lomb Optics Center NY D980593024 C Camden Wire Co., Inc.
NY D002209013 C Southco, Inc. NY D980593204 C GMC Harrison Red. Div. Wastewater Trt.
NY D002210920 C Garlock Inc. Div. of Coalt Ind. NY D075806836 C McKesson Envirosystems
NY D002211324 P Xerox NY D079703120 Cc Garlock Inc., Div. of Colt Industries
NY D002215226 C GMC Delco Products NYD095577342 C Industrial Oil Tank & Line Cleaning
NY D002215234 C GMC Rochester Products Div. -
Lexington Ave.
NY D002215341 C Stuart-Oliver-Holz, Inc.
NY D002220804 P Olin Corp.
NY D002225878 C Residual Fuel Storage Tank
NY D002227973 C Construction Materials Product
Division
NY D002230092 C Cambridge Filter Corp.
* P-Permitting
PX-Permitting Process
C-Closing

NiDB-Not in data base
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IA5. Inactive Hazardous Waste sites
I1A5a. Cleanup of the Seven Existing National Priorities List (NPL) Sites
i. Cleanup of the Byron Barrel | RI/FS USEPA Report: 9/96 Record of Decision was signed in 9/89, which calls for the YES
and Drum site RD removal of contaminated soil, soil “flushing”, and
pumping/treating of groundwater. Remedial Design in
progress.
ii. Cleanup of the Clothier RI/FS USEPA/ Completed Remedia Action completed 9/92. Contaminated soils and YES
Disposal Site (Ox Creek) RD NYSDEC drums of toxic chemicals were removed from the site.
RA USEPA Groundwater pumping and treating was conducted. A clean
USEPA soil and grass cover was placed over the site.
iii. Cleanup of FMC RI/FS NYSDEC Report: 3/31/90 Record of Decision completed 3/93. Selected remedy YES
Corporation Site RD 9/30/91 includes containing contaminated soils on site, pumping and
RA 3/31/93 treating contaminated groundwater, restoration of
ROD 1/93 surrounding wetlands, and fencing to restrict access to the
site. RD/RA to be completed by 8/96.
iv. Cleanup of the Fulton RD NYSDEC Report: 3/31/89 Interim remedial activities include fencing the site, and YES
Terminals Site USEPA 1/93 removing tanks of toxic chemicals and contaminated soils.
Final remedial actions will include pumping and treating
contaminated groundwater, and “vacuuming” contaminants
out of contaminated soils on-site. Remedial Design was
completed in 5/95. Remedia Action began in 5/95.
v. Cleanup of the Pollution PRPs USEPA 9/93 Remedia activities completed to date include demolition of YES
Abatement Services Site (Wine old buildings, removal of drums of toxic chemicals, pumping
Creek) and treating of contaminated groundwater, installation of a
slurry wall to contain groundwater on site, and capping the
site. Supplemental Remedial Design work addressed
contaminants detected in groundwater outside of the existing
containment system. Supplemental RI/FS completed 12/93.
RA action complete. PRPs performing O&M.
vi. Cleanup of the Sinclair RI/FS USEPA Report: 12/31/88 Site divided into two components: landfill and refinery. YES
Refinery Site RD(Landfill) RA 12/91 Remedia activities included removal of drums of
ROD 12/93 contaminants and Genesee River bank stabilization. RD
RD 12/91 completed 9/94. RA completed 6/95.
RA 3/94

12/94
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vii. Cleanup of the Volney RD USEPA 12/31/93 Negotiations in progress with PRPs to perform treatability YES
Landfill Site study and RD. Remedial activities conducted to date include
capping and fencing the site, and installing a leachate
collection system. Surrounding private water supplies are
being monitored for contamination (no site contaminants
detected to date).
IA5b. Evaluate additional sites | NPL Update USEPA/ Ongoing Activity USEPA and NY SDEC are currently investigating inactive This activity is
for inclusion on the NPL NYSDEC hazardous waste sites in the Lake Ontario Basin for possible ongoing; no
inclusion on the NPL. new sites were
added to the
NPL from the
Lake Ontario
Basin.
IA5c. Inventory al existing or | Inventory Update USEPA/ Ongoing Activity Aninventory caled “Preliminary Review of New York State | YES
potential hazardous waste sites NYSDEC Inactive Hazardous Waste Disposal Sites in the Lake Ontario
in drainage basin areas to Lake Basin” was produced by NY SDEC in 7/95. The inventory
Ontario ranks 50 Lake Ontario sites according to their potential for
contaminating the lake, and gives a brief summary of
remediation progress at each site. The inventory will be
updated periodically in the future.
IA6. Combined Sewer Overflows
I1A6a. Plan and construct CSO abatement facilities to address CSO-related water quality violations
i. Construct abatement Completion of Construction/ Monroe County 6/94 The following schedule for completion of interim segmentsis | YES
facilities: Monroe County- Compliance included in construction grant documents:
Frank Van Lare STP
Dewey-Eastman: 6/90
State-Mt. Hope: 11/92
Mt. Hope-Rosedale: 6/93
Transfer & Diversion Interceptors: 4/93
Lexington North: 3/94
Seneca Norton I1: 6/94
The Dewey-Eastman segment was completed on schedule.
The remaining work is continuing on schedule.
ii. Develop CSO abatement CSO/Abatement Plan Onondaga 1/92 Onondaga County, NY SDEC and USEPA arein the process YES
plan for Onondaga County- County, of negotiating an MCP which will include a CSO Abatement
Syracuse Metro NYSDEC Plan. The MCP is expected to be ready for public notice in

8/96.
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IA6b. At renewal of SPDES Re-issued Permits NYSDEC As permits expire YES

permits, incorporate water
quality based effluent limits
into permits where CSOs are
causing use impairmentsin the
receiving waters

IA7. Stormwater Discharges

|1A7a. Pursue increased regulation of stormwater discharges in accordance with the schedule in the Water Quali

ty Act of 1987 for industrial and large municipa stormwater systems

i. Issue application regulations | Regulations USEPA 2/89 Proposed regulations were issued in 12/88. Regulations Completed
issued in 11/90 established NPDES permit application
requirements for stormwater associated with industrial
activity.

ii. Submit permit applications | Applications Prospective 2/90 Permittees are submitting applications under the draft YES

permittees regulations pending publication of final regulations; the
deadline for permit issuance will be established in the final
regulations.

iii. Issue permits Stormwater permits NYSDEC 2/91 NY SDEC has finalized two general permits for industrial YES
stormwater. Industries with SPDES permits already
incorporate stormwater requirements.

iv. Achieve compliance with | Compliance Permittees 2/94 Status under review. YES

permit limitations

IA7b. Pursueincreased regulation of stormwater discharges for Small Municipal Stormwater Systems

i. Submit permit applications | Applications Prospective 2/92 This effort remains on schedule. YES

permittees

ii. Achieve compliance with Compliance Permittees 2/96 This effort remains on schedule. YES

permit limitations

1A8. Other Non-point Sources
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IA8a. Identify watersthat will | Non-point Source Assessment | NYSDEC 3/89 Assessment Report was updated in 1991 using a process YES
not meet water quality Report pursuant to Sec. 319(a) outlined in NPS Management Program. Result of process
standards due to non-point of the Clean Water Act was adoubling of the no. of segments on the Priority Water
source pollution Problem (PWP) list. The PWP, now referred to as the PWL
(Priority Waters List), was updated in 1996. Thelist now
contains 1,426 waterbody segments. For 1,328 (93%) of
these segments, non-point sources are the primary cause of
the water quality impairment.
1A8b. Prepare non-point State Non-point Source NYSDEC 6/89 Will provide overview of State non-point source and four YES
source management program Management Program year strategic plan. USEPA approved the NY SDEC program
pursuant to Sec. 319(b) of on 1/4/90. NY now in the fourth year of implementation of
Clean Water Act NPS Management Program; grants received from USEPA
have been used to fund staff, cooperative agreements (with
SCS, State Soil and Water Conservation Committee, Cornell)
and demonstration projects.
1A8c. Implement State non- Implementation actions NY SDEC, with Schedule to be Plan will target impacted waters on a watershed-by-watershed | YES
point source program other agenciesas | developed pursuant | basis or address non-point source on a statewide basis;
appropriate to Sec. 319(b) of specific actions and annual implementation milestones will be
the Clean Water identified. The NY SDEC grant application for Section 319
Act implementation funds was approved on 3/1/90. The program
fund is being used and projects are currently being
implemented.
IA8d. Administration of the Pesticide registration; NYSDEC Ongoing Pesticides are registered and permits are required for the YES
Pesticide Control Program commercia pesticide distribution, sale, purchase, possession, or use of "restricted
applicator certification use" products; al commercial applicators must be certified.
The Cooperative Extension Service also provides technical
information and advice to farmers on pesticide use.
IA9. Air Toxics
IA9a. Determine impact of air | Develop comprehensive NYSDEC In progress NY SDEC revision of Air Guide-1 was completed 11/89. YES
sources on Lake Ontario emission inventories USEPA USEPA technical and section 105 support to NY SDEC is
ongoing.
Ambient air monitoring in
vicinity of Great Lakes
GLNPO In progress
1A9b. Control air toxics Operate air toxics program in NYSDEC Operating Ongoing Program YES

NYS

USEPA
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1A9c. Define how atmospheric | Refine transport equations to GLNPO In progress Work ongoing in conjunction with the Lake Michigan Mass YES
concentrations enter Lakes better handle dry deposition Balance Study and the Integrated Atmospheric Deposition

and flux of atmospheric Network. The developed models will be applicable to al the

contaminants into Great Lakes Great Lakes.
I1A10. Oil and Hazardous Material Spills
IA10a. Implement il bulk Registration, testing, and NYSDEC Ongoing YES
storage regulations inspection of oil storage

facilities
I1A10b. Maintain spill Identification of accidental NYSDEC Ongoing YES
inventory data base spill dates and locations
1A10c. Implement hazardous | Registration of hazardous NYSDEC 7/89 The registration program compiles information on Completed
substance bulk storage material storage facilities installation, maintenance and monitoring of bulk storage
regulations facilities. The registration was completed on 7/15/89.
IA10d. Implement Section Reporting of toxic chemical USEPA 6/89 The database came on linein 4/90. Subscription information | Completed
313 of SARA releasesin apublicly is available to the public and government agencies viaan

accessible data base USEPA hotline. USEPA has plans to also make the database

available through terminals installed in selected libraries in
the region.

IA11. Dredging and Dredged Material Disposal
IAlla Identify al active Map of Disposal Areas U.S. Army Corps | Ongoing Most areas identified; update as needed. YES
dredging locations and open of Engineers
water dredged material (USACE)
disposal areas
1A11b. Adopt appropriate List of contaminants and USACE/USEPA Ongoing USACE/USEPA to establish workgroup to meet this and YES
acceptable levels for identified | criteriafor usein guidelines subsequent commitments. The workgroup will include
contaminants of concern in representatives from USACE, USEPA, NY SDEC and will
Lake Ontario sediments include other experts, as appropriate.
proposed for open water
disposal
IAllc. Develop testing Guidelines for standardized USACE/USEPA Ongoing Permit applications to USACE are joint applications to YES

protocol to be implemented in
USACE permit application
reviews

permit review

USACE/NY SDEC.
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1A11d. Investigate existing Development and completion USACE/USEPA Ongoing Studies to evaluate existing conditions could be accomplished | YES
conditionsin and surrounding | of special studies, surveys. as part of study projects currently planned, or to be
open water disposal sites developed.
IAlle. Determinethe Development and completion USACE/USEPA Ongoing Studies to evaluate existing conditions could be accomplished | YES
suitability of continued use of of special studies, surveys as part of study projects currently planned, or to be
the existing disposal sitesin developed.
view of existing contaminant
loading and increase in bottom
elevations.
IA11f. Identify operational Identification of existing and USACE/USEPA/ | Ongoing NY SDEC in process of initiating dredging program YES
procedures that will minimize | potential measures. An NYSDEC development.
adverse effects (e.g. capping) interagency workgroup will
incorporate information from
study projects in assessment of
operational procedures
1A11g. ldentify areas ("hot Maps USACE Ongoing Dependent on 1A11b. YES
spots') from which dredged Some "hot spots' have been delineated. Complete coverage
material is unsuitable for open is dependent on final adoption of the "list of contaminants’
lake disposal (see 1A11b above). The complete inventory is expected to be
available in 6/90.
IA11h. Investigate dternative | Identification of alternativesto | USACE/USEPA Ongoing Study projects planned or to be developed will provide YES
disposal methods, including open lake disposal additional information for review.
contained upland or lake sites
IA11i. Develop decision Decision-making framework USACE/USEPA/ | Ongoing YES
framework for evaluation of NYSDEC
dternative disposal methods
IA12. Solid Waste
1A12a. Implement Part 360 of Title 6, NYCRR, in the Lake Ontario basin
i.  Reduce by 8 to 10% the Reduction in weight and NYSDEC 12/97 This effort is ongoing. YES
tonnage of the solid waste volume of solid waste stream
stream
ii. Reduceandrecycle50% | Reduction/ NYSDEC 12/97 This effort isongoing. Current statewide reduction is YES
of the solid waste generated in | recycling up to 50% of current estimated at 10%.
the Lake Ontario basin waste stream. Thisinitiative
includes the 8 to 10%
reduction described in i
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iii. Install additional capacity | Additiona waste to-energy Local 12/97 This effort is ongoing. The Onondaga County facility isin YES
in the operating waste-to- facilities capacity communities/ operation.
energy facilities to enable such NYSDEC
facilities to handle the portion
of the current waste stream that
cannot be reduced, reused or
recycled.
iv.  Reduce number of Closure of approximately 55 NYSDEC 12/97 This effort is essentially complete. There are currently 19 YES
environmentally unsound inadequate landfills that were operating landfills in the Lake Ontario basin; 18 are under
landfills operating in the basin | in operation as of 6/87. permit.
Remaining landfills and new
landfills shall be permitted in
accordance with Part 360 and
have liner systems and
leachate accountability.
v.  Phaseout incineration Closure of 322 municipal, NYSDEC 12/97 USEPA is scheduled to issue its own incinerator regulations YES
where feasible institutional, and private during the last quarter 1990. NY SDEC has decided to delay
incinerators. This appliesto issuing its own incinerator regulations until USEPA's are
facilities using combustion published. Thisdelay is not expected to affect the 1997
with little or no energy deadline.
recovery, as opposed to full-
scale waste-to-energy systems
1A13. Sludge Disposa
1A13a. Continue present Sample POTW sludges for USEPA/ Continuing An annual sludge sampling program has been underway since | YES
program activitiesin regard to | identification of corrective NYSDEC 1983 and is ongoing. Appropriate enforcement actions are
wastewater treatment plant mesasures for releases of taken as necessary. No known cases of non-compliance at
sludge. hazardous waste thistime.
1A13b. Review Part 360 solid | Incorporate federal regulation NYSDEC NY SDEC ishoping | The final 40 CFR 503 regulations were published 2/19/93. YES

waste regulations pertaining to
sludge disposal activities
following promulgation of
federal regulation 40 CFR Part
503

into state regulation

to issue draft Part
360 regulations for
sludge management
in the fall of 1993.

NY SDEC will review these regulations and determine the
appropriate criteriafor Part 360.

1A14. Ambient Water Monitoring

1A14a. Conduct ambient water guality monitoring (intensive basin study) in selected basins
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i.  Study of Basin 01 (Lake | Report on Basin Study NYSDEC 12/89 Basin studied under NY SDEC' s Rotating Intensive Basin YES - follow up
Erie- Niagara River) will provide data on the Studies (RIBS) program in 1987-1988 and 1993-94. sampling
Niagara River input to Lake NY SDEC has aso used a device caled “PISCES” to study planned.
Ontario sources of toxic chemicals into the Niagara River basin
(results in 4/96 report “ Trackdown of Chemical Contaminants
to the Niagara River from Buffalo, Tonawanda, and North
Tonawanda').
ii. Study of Basin 04 (Lake | Report on Basin Study NYSDEC 12/91 NY SDEC has used adevice called “PISCES’ to study Lake YES
Ontario tributaries) Ontario tributaries (results in 4/96 report “ Trackdown of
Chemical Contaminants to Lake Ontario from New Y ork
State Tributaries’). Study of dioxin -contaminated sediments
in 18-mile Creek in 1989-92 (results in 6/94 report).
iii. Basin 05 (Genesee River) | Report on Basin Study NYSDEC 12/91 Basin studied under RIBS program in 1989-1990. Multi- YES
disciplinary study of the lower Genesee River conducted in
1992 and 1993 (resultsin 8/95 report). The study included
fish tissue sampling, fish population studies, sediment and
water sampling, macroinvertebrate study, and sediment
toxicity testing.
iv.  Study of Basin 07 Report on Basin Study NYSDEC 12/91 Basin studied under RIBS program in 1989-1990. Oswego
(Seneca-Oneida-Oswego Harbor water quality was studied in 1994.
Rivers)
v.  Study of Basin 08 (Black | Report on Basin Study NYSDEC 12/91 Basin studied under RIBS program in 1991-1992. YES
River) Contaminated sediments study ongoing.
1A14b. Fish Contaminant Surveillance
1A14bi. Collect selected fish Report on toxic substances in NYSDEC 3/90 Collect selected fish specimens for examination for YES

specimens for examination for
contaminant concentration

fish. For contaminant trend
surveillance

contaminant concentration. Dioxin in Cayuga Creek fish
(below Love Canal, NY) studied (resultsin 8/93 report).
Spottail shiners collected and analyzed for toxic contaminant
levels (resultsin 8/94 report). Fish health in Oswego Harbor
studied in 1993 and 1994 (results in 4/95 report).

1A15. Stream Classification
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IA15a Reclassification of the | Amended stream NYSDEC 1989 Completed.
waters of the Genesee River classifications. Stream
Sub-Basin classifications are published in
Title 6, Chapter X of the New
Y ork codes, Rules and
Regulations (NY CRR)
I1A15b. Reclassification of the | Amended stream NYSDEC 1990 Completed.
water of the Lake Ontario classifications
(proper) Sub-Basin
I1A15c. Reclassification of the | Amended stream NYSDEC 1990 To be completed in 1991.
Seneca-Oneida-Oswego River | classifications
Sub-Basin
I1A15d. Reclassification of the | Amended stream NYSDEC 1990 To be completed in 1991.

Black River Sub-Basin

classifications

I1A16. Potable Water - In accordance with the Safe Drinking Water Act amendments of 1986, all public water supply systems are to be in compliance with regulated drinking water

contaminants

I1A16a. National Primary Drinking Water Regulations

i.  Basic monitoring for all
13 CPWs

Compliance

Purveyors/
NY SDOH

Ongoing

Monitoring is required for certain microbiological, inorganic,
organic and radiological contaminants.
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1A16b. Organic Contaminants
i.  Begin monitoring for 8 Monitoring Results Purveyors/ 12/31/88 CPWs serving greater than 10,000 persons must complete
regulated VOCs and up to 51 NY SDOH monitoring by 12/88. Monitoring completed; no violations;
unregulated organics at: resamplein 1991.
Brockport Village, Monroe
County Water Authority,
Metropolitan Water Board, and
Oswego City
ii.  Begin monitoring for 8 Monitoring Results Purveyors/ 12/31/89 CPWs serving populations between 3,300 and 10,000 must
regulated VOCs and up to 51 NY SDOH complete monitoring by 12/31/89. Albion Village monitoring
unregulated organics at: complete; no violations; resample in 1992.
Ontario Town monitoring complete; no violations; resample
Albion Village, Ontario Town in 1992.
Water District, and Williamson Williamson monitoring complete; one violation found for
Water District methylene-chloride. Tests are ongoing to determineif lab
contamination of samples was responsible for the violation.
Follow up testing will be needed.
iii.  Begin monitoring for 8 Monitoring Results Purveyors/ 12/31/91 CPWs serving less than 3,300 persons must complete
regulated VOCs and up to 51 NY SDOH monitoring by 12/31/91. Sodus Village monitoring
unregulated organics at: complete; no violations; resample in 1992.
Sodus Point monitoring complete; no violations; resamplein
Lyndonville Village, Sodus 1992.
Village, Sodus Point Village, Wolcott Village monitoring complete; no violations; resample
Wolcott Village, Sackets in 1992.
Harbor Village, and Chaumont Chaumont Village monitoring complete; results available
Village 9/90.
Lyndonville monitoring complete in 6/90; available 12/90.
I1A16c. Additiona Drinking Water Standards
i Review and revise Revised Drinking Water USEPA continuous The Safe Drinking Water Act Amendments of 1996 establish | YES

existing drinking water
standards, as necessary

Standards

anew charter for the nation’s public water systems, states,
and USEPA in protecting the safety of drinking water. The
amendments include new prevention approaches, improved
consumer information, changes to improve the regulatory
program, and funding for state and local water systems.
USEPA is currently implementing the amendments.

1A17. New Initiatives
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IA17a Implement Great Revisionsto New Y ork State NYSDEC 3/97 Draft revisions will be public noticed by 4/97. YES
Lakes Water Quality Guidance | rules and regulations, and
guidance documents
addressing water quality
standards, point source permit
development, and anti-
degradation.
IA17b. Implement New York | Capital construction projectsin | NYSDEC N/A Bond Act approved by voters. YES

State’' s Clean Air/Clean Water
Bond Act

the Great Lakes basin

IB. Actionsin Canada

IB1. INDUSTRIAL DISCHARGES (direct dischargesto thelake and itstributaries).

IBla. The Municipal-Industrial Strategy for Abatement (MISA) Program is a regulatory program designed to virtually eliminate persistent toxic contaminants from industrial sources entering
Ontario’ s waterways. MISA was developed by MOE in consultation with industries, interest groups, and the general public. Monitoring regulations for each industrial sector were submitted
for public review prior to their promulgation. Subseguently, Clean Water Regulations for nine major industrial sectors have been promulgated. The regulations establish daily and monthly
loading limits or concentration limits for along range of parameters. In addition, all effluent discharges are required to be non-lethal to rainbow trout and water fleas (Daphnia magna) when
measured by a standard test. An added feature of the regulations is arequirement for each regulated plant to prepare a summary report on activities carried out under the regulations for the
previous calendar year and to make this report available to the public upon request. All industries discharging to lakes and tributaries are required to operate treatment facilities under a
Certificate of Approval (CofA) of Control Order (CO). The regulations provide for significant reductions of conventional and toxic substances and make a significant contribution to the
reduction and elimination of substances on the Ministry’s primary and secondary lists of Candidate Substances for Bans, Phase-outs, and Reductions. They are also a key component in a
number of RAPs in terms of reducing contaminant loadings in Areas of Concern.

i. Organic Chemicals: Clean Water Regulation for MOE Public Notice '88 | - Clean Water Regulation promulgated 1995. YES
Celanese Canada Ltd., Organic Chemical Industries. Monitoring Reg. ‘89 | - Effluent limits will be in effect in 2/98.

Millhaven Compliance Reg.

Dupont Canada Ltd., Kingston 1993-94

GE Plastics Canada Ltd.,

Cobourg

Goodyear, Bowmanville

Rohm and Haas, West Hill

ii. Ironand Steel: Clean Water Regulations for MOE Public Notice '89 | - Clean Water Regulation promulgated in 4/95. YES

Dofasco, Hamilton
Stelco, Hamilton
LASCO, Whitby
Atlas Specialty Steels

Iron and Stedl Industries.

Monitoring Reg. ‘89
Compliance Reg.
1994-95

- Effluent limits will bein effect in 4/98.

- Stelco initiated coal injection in 1995, reducing coal use by
25%.

- Dofasco is replacing a blast furnace which will reduce
mercury releases

- A Strategic Options process is underway to address benzene
and PAHSs.
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iii. Paper & Pulp Mills: Clean Water Regulation for MOE Public Notice '89 | - Clean Water Regulation in force since 1/1/96. YES
Beaver Wood Fibre, Thorold Pulp and Paper Mills Monitoring Reg. ‘89 | - All Lake Ontario mills werein compliance.
Domtar Fine Paper, St. Compliance Reg.
Catherines 1993
Domtar Containerboard
Division, Trenton
Kimberley-Clark of Can. Ltd.,
St. Catherines
Strathcona Paper Co., Napanee
QUNO Paper Co., Thorold
Thorold Specialty Papers Inc.
Sonoco, Trenton
iv. Petroleum Refineries: Clean Water Regulation for MOE Public Notice '87 | - Clean Water Regulation in force since 2/96. YES
Petroleum Refineries. Monitoring Reg. '88
Petro Canada Products Ltd., Compliance Reg.
Mississauga 1993
Petro Canada, Oakville
v. Meta Casting: Clean Water Regulation for MOE Public Notice '89 | - Plant is zero discharge - closed loop system. YES
Chrysler Canada, Etobicoke Metal Casting Industries. Monitoring Reg. ‘89
Compliance Reg.
1991-92
vi. Metal Mining & Refining: | Clean Water Regulation for MOE Public Notice '89 | - Clean Water Regulations promulgated 8/94. YES
Cameco (3 sites: Port Hope, Metal Mining and Refining Monitoring Reg. ‘89
Port Granby & Welcome) Industries. Compliance Reg. - Effluent limits will be in effect by 8/97.
1993-94
vii. Inorganic Chemicals: Clean Water Regulation for MOE Public Notice '89 | - Clean Water Regulation promulgated 2/95. YES
Inorganic Chemicals Monitoring Reg. '89
UCAR Inc., Welland Industries. Compliance Reg. - Effluent limits will be in effect 2/98.
1993-94
viii. Electric Power Clean Water Regulation for MOE Public Notice '89 | - Clean Water Regulation promulgated in 4/95. YES

Generating Stations:
Ontario Hydro (Lakeview,

Pickering A and B, and
Darlington and Lennox TGS)

Electric Power Generating
Stations.

Monitoring Reg. '89
Compliance Reg.
1993-94

- Effluent limitsin effect 4/98.
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iX. Industrial Minerals Clean Water Regulation for MOE Public Notice '89 | - Clean Water Regulation promulgated in 1994. YES
Essoroc Inc., Picton Industrial Minerals Industries. Monitoring Reg. '91
Lafarge Inc., Bath Compliance Reg. - Effluent limits in effect 8/97.
St. Mary’s Cement, '94
Bowmanville
St. Mary's Cement, St. Mary's
St. Lawrence Cement,
Mississauga
IB1b. Federal Regulations of Direct Discharges
Pulp and Paper Regulations Regulation under section 34 of | EC Early notice given - All regulations in effect. YES
CEPA for 8 pulp and paper 1990.
millsin Lake Ontario basin. Public notice 1991.
May 1992 Reg.
promulgated.
Compliance Reg.
12/92
Wood Preservation Codes of Codes of practices for wood EC and MOE 4/88 - Ongoing audit visits by EC and MOE staff. Environment YES
Practice preserving operations using Canada s presently developing strategic options for the
creosote, penta-chlorophenol, Wood Preservation sector.
and chromate-copper-arsenate.
National Pollutant Release Required annual reporting of EC Section 16 of CEPA | - On schedule. YES
Inventory emissionsto land, air, and promulgated 3/93.
water from alist of 187 Industries must - 1994 submissions by companies have been received.
chemicals. report releases for
1993 by 6/1/94.
1B2. INDIRECT DISCHARGES AND SEWER USE
a Sewer-Use Control Program | Enforcement of local sewer Municipalities 1997 - Voluntary implementation of sewer use options such as YES
use by-laws and addressing of pollution prevention, best management plans, Model Sewer
contaminants based on Use By-law, and cost recovery options.
municipal concerng/priorities.
- Program under development in 96/97 with finalization in
1997.
b. Updated Model Sewer Inclusion of revisions based on | AMO, MEA, 1997 - Summarization of revisions/additions and incorporation into | YES
Use By-law and identified municipal application and MOE, All new Model Sewer Use By-law.
emerging needs experience with 1988 Model interested
Sewer Use By-law. municipalities. - Program under development in 96/97 with finalization in

1997.
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c. Revision of Municipal Act | More effective implementation | MOE/MMAH, - MOE requested by municipalities to include clearer powers | YES
(MA) of sewer use programs and by- | Municipalities in the new MA to enhance the ability of municipal sewer use
laws by municipalities through staff in the sewer use implementation.
theinclusion of clearer powers
in new MA. - Scheduling of MA revisions will determine implementation
date of new MA and timing when options can be used.
d. Enhanced Sewer Charge The ESCS will be offered for MOE/MMAH, - Under development in late 1996. YES
System (ESCS) for use by municipal adoption on a Municipalities
municipalities. voluntary basis to promote - Municipa review and potential pilot.
pollution prevention by
charging for any loading of - MOE review with respect to MA and OWRA prior to
any parameter. approval of ESCS for municipal usage.
1B3. MUNICIPAL SEWAGE TREATMENT PLANTS
a Regulation Effluent limitsfor CBOD, TSS, | MOE, owners of - Regulation under development for Ministerial consideration. | YES

and P for all STPs.

STPs
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b. Policy on Disinfection, Updating and confirmation of MOE 1996/97 - Policies to be confirmed to address rationale for new YES
Toxicity, and Phosphorus policies for STP operation. policies based on impact on the environment and financial
impacts to achieve the policies.
- To be confirmed and developed in 1996/97.
c. Performance self assessment | Indication of need for Operators of STPs - Could be part of STP regulation. YES
requirements optimization based on
performance of process units - Under review.
inaSTP.
- Status of package to be determined.
d. Optimization of Sewage Increased efficiency of STP Owners and Ongoing STB of MOE currently reviewing and implementing YES
Treatment Plants operations to meet limits and operators of STPs optimization in conjunction with Water Environment
maximize hydraulic capacity. Association of Ontario (WEAO).
€. Harmonization with Matching of Federal EC; MOE Ongoing Ongoing consultation with Environment Canada staff. YES
Environment Canada's actions | requirements with Provincia
to address chlorinated regulations and/or guidelines
effluents.
1B4. COMBINED SEWER OVERFLOWS
IB4a. Plan and construct CSO Abatement Facilities
i. Implementa Improved water quality in St. City of St. Completed - Construction of CSO control facilitiesin the Port Dalhousie | YES
comprehensive Catharines by reducing CSO Catharines, and Geneva Street areas is complete.
implementation plan to and STP bypasses. City of Thorold;
improve water quality in the Regional - MOE supported construction with approximately $1.2 M
St. Catharines areareceiving Municipality of jobs; Ontario Capital Fund grant.
waters. Niagara;
MOE
ii. Implement CSO and STP Improved water quality in Regional Completed - Construction of CSO control facilities in the James St. and YES
abatement alternatives to Hamilton by sizing CSO Municipality of Waterfront Park areas is complete.
reduce CSO and STP bypasses | storage facilities to reduce Hamilton-

in the regional municipality of
Hamilton-Wentworth

CSO bypass and incorporate a
process known as “ Step Feed
Control” to reduce STP
bypasses by 90%.

Wentworth; MOE

- MOE supported construction of these first two tanks with
approximately $2.2 M jobs; Ontario Capital Fund grant.

- The construction of athird tank is underway.

- STP plan report to be completed.
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iii. Develop, instdl, and Improved water quality in Regional Completed - Phase | is complete. YES
evaluate a computerized Cootes Paradise by reducing Municipality of
system for reducing the CSO bypasses. Hamilton- - Phase Il is underway.
number and volume of CSOs. Wentworth;
MOE - MOE is supporting project with $0.22 M Beach
Improvement Program grant.
iv. Construct CSO storage Improved water quality by Regional Completed - Facility is preforming as designed. YES
facility, regional municipality building a 72,000 m®* CSO Municipality of
of Hamilton-Wentworth. storage facility to reduce Hamilton-
overflow to one event per year | Wentworth;
for a2,000 acredrainage area. | MOE
v. Implement a Improved water quality and City of Kingston; | Completed - In-line CSO control tanks have been constructed. YES
comprehensive plan to reduced number of beach MOE
improve water quality in the postings by reducing CSO and - MOE supported construction with approximately $0.2 M
Kingston areareceiving STP bypass; improved jobs; Ontario Capital Fund grant.
waters. stormwater quality.
vi. A study of water quality Humber River Water Quality Metro Toronto; Completed - Emery Creek stormwater management pond Environmental YES
in Don River, Humber River, Management Plan. Area Study Report being prepared with $0.05 M Waterfront Water
and Mimico Creek to provide Municipalities; Quality Improvement Program grant.
base line data to guide future Don River Water Quality MOE (Toronto
studies. Management Plan. Area Watershed
Management Completed
Strategy
(TAWMS)
vii. Develop CSO and STP Improved water quality and Metro Toronto; Completed - Design of Black Creek (Rockcliffe) CSO Detention Tank YES
abatement alternatives for reduced number of beach MOE and Keele St.
Humber STP sewer drainage closings by abating bypasses at
area Humber STP. - Trunk Relief Sewer underway.
MOE supporting design preparation with approx. $0.2 M
Beach Improvement Program grant.
viii. Develop CSO and STP Improved water quality and Metro Toronto; Completed - The Main STP EA is ongoing. YES
abatement alternatives for the | reduced number of beach MOE

Main STP sewer drainage area.

closings by abating bypasses at
Main STP.

- MOE supporting EA preparation with approx. $0.4 M
Beach Improvement Program grant.

- High rate treatment project evaluated the processes at bench
scale.
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ix. Construct stormwater and | Improved water quality and City of Toronto; Completed - MOE supported construction of first tank with approx. $0.4 | YES
CSO storage tanks (2,250m* reduced number of beach MOE M Beach Improvement Program grant.
and 8,000m°) at Toronto closings by constructing
Eastern Beaches. retention tanks for CSO and - Monitoring has confirmed the effectiveness of the first tank.
stormwater runoff.
-Tank concept reconfirmed in the City of Toronto’s Sewer
System Master Plan.
- Construction of the second tank is completed.
1B4b. Combined Sewer Overflows - New Initiatives.
Develop a phased, cost- Sewer System Master Plan that | City of Toronto; Completed - The City isimplementing the Sewer System Master Plan. YES
effective implementation improves water quality and MOE
program for CSO and reduces beach closings in the - Thefirst phase of the plan included the construction of the
stormwater pollution control in | City of Toronto. second tank in the Eastern Beaches mentioned above.
the City of Toronto.
- The city is proceeding with the second phase which calls for
the construction of a deep tunnel along the Western Beaches.
Develop a Provincial CSO Procedure F-5-5 Determination | MOE 12/93 - Draft Procedure was posted on the electronic registry YES
control procedure. of Treatment Requirements for established under the Environmental Bill of Rightsin 1996
Municipal and Private for public review.
Combined and Partialy
Separated Sewer Systems. - Document is being revised accordingly and will be finalized
in 1996.
IB5. STORMWATER DISCHARGES
a. Prepare Master Drainage Master Drainage Plans (MDP) | Municipalities Ongoing - Ontario announced three documents to assist in YES
Plans (MDP) that include Subwatershed and Watershed Planning in developing areasin
stormwater quality controls. 1993.
- MDP replaced by Subwatershed and Watershed Planning.
b. Prepare stormwater Stormwater Management Plan | Developers Ongoing - Stormwater Management Plans are being developed YES
management plan. according to Stormwater Management Practices Planning and
Design manual that was completed in 1994.
c. Include stormwater Stormwater Management Developers Ongoing YES

management controls during
construction of new
development.

Control Programs
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d. Implement a Improved water quality by City of St. Completed - See Table IB4a YES
comprehensive reducing CSO and STP bypass | Catharines; City
implementation plan to as aresult of a phased of Thorold;
improve water quality in the implementation plan. Regional
St. Catharines receiving Municipality of
waters. Niagara;
MOE

e. Implement a comprehensive | Improved water quality by City of Kingston; | Completed - See Table IB4a YES
implementation plan to reducing CSO and STP bypass | MOE
improve water quality in the and improve stormwater - Plan of STP expansion and use of polymer addition to
Kingston areareceiving quality as aresult of phased enhance nutrient removal plan but no biological treatment.
waters. implementation plan.
f. TAWMS (Toronto Area Humber River Water Quality Metro Toronto; Completed - See Table IB4a YES
Watershed Management Management Plan. MOE
Strategy)

Don River Water Quality
A study of water quality (Don | Management Plan
River, Humber River, and
Mimico Creek) to provide base
line data to guide future
studies.
g. Develop state-of-the-art Stormwater Quality Best MOE Completed - Stormwater Quality Best Management Practices manual YES
stormwater quality control Management Practices review completed in 1991.
measures. document to assist

municipalities
h. Guide municipalities and Stormwater Management MOE Completed - Stormwater Management Practices Planning and Design YES
developers to best stormwater | Practices Planning and Design manual completed in 1994.
quality control practices. Manual to guide municipalities

to control stormwater. - “Windows" based version of SWMP manual prepared and

distributed.

i. Guide industrial direct MISA Guidelines for MOE 1993 - Draft document prepared. YES

discharges to prepare a
Stormwater Control Plan to
meet Stormwater Control Plan.

conducting a Stormwater
Control Study.

- Document is being finalized.




ACTION OUTPUT RESPONSIBLE DEADLINE 1996 STATUS CARRIED
PARTY OVER INTO
LOLAMP
j. Municipalities prepare Subwatershed Plans Municipalities Voluntary - Ontario has announced three documents to assist in YES
subwatershed plans that Watershed and Subwatershed Planning in developing areas.
include stormwater quality
controls. - Approximately 50 Subwatershed Plans are currently being
developed or completed across the province.
IB6. OTHER NON-POINT SOURCES
a Environmental Farm Plans | Integrated farm management Agricultural Ongoing - Up to 7500 farmers have voluntarily completed YES
Program plans prepared and reviewed Adaptation Environmental Farm Plans and received incentives ($1500)
by farmers. Council; AAFC; for positive environmental changes identified in their EFP
OMAFRA Action Plan by 1996.
b.  Pesticide Management 1) Classification of pesticides, | MOE Ongoing - MOE is currently revising the pesticide applicator licensing | YES
education, and licensing of system to harmonize with recently developed national
applicators guidelines.
2) 50% reduction in pesticide- | OMAFRA 2002
use under Food Systems 2002. - Food Systems 2002 goal of 50% reduction of pesticidesis
proceeding on schedule.
- Field staff are delivering/developing Integrated Pest
Management information for the industry.
c. Candidate Substances List Developed alist of hazardous, | MOE Completed - A revised multimedia version of the Candidate Substances YES
for Bans, Phase-outs, or persistent substances that for Bans or Phase-outs report was released in 10/93 and five
Reductions should be given priority for pesticides were banned: aldrin/dieldrin, chlordane,
banning, phasing-out, or chlordecone (a breakdown product of mirex) and endrin.
usef/release reduction.
- Lake Ontario Critical Pollutants are on the primary list.
d. Pesticide Container Reduced potential for leaching | Ontario Pesticide | Ongoing - Program expanded to 175 collection sitesin 1996. YES
Management from landfill sites by providing | Container
collection and recycling of Management - Plastic containers recycled into agricultural products such as

agricultural and commercial
pesticide containers.

Committee which
has
representatives
from Industry,
Municipalities,
Farm Groups,

OMAF, and MOE.

fence posts. Pesticide residue test on the plastic resin and
dislodgability tests on the plastic products are being
conducted.
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IB7. AIRTOXICS
a  Development of a Quantify amounts (loadings) Cooperative Completed - A working model for mercury deposition, in place in 1991,
comprehensive model to of toxics being deposited to project between was used to identify data and model development needs.
estimate deposition on Eastern | Great Lakes and small remote | MOE, Germany,
North America lakes and EC (AES). - A new mercury chemistry module has been developed and it
is currently being put into the full model.
- An updated mercury emission inventory for the United
States has been obtained but has not as yet been adapted for
use in model simulations.
- A research institute in Germany is developing the necessary
input data to run the mercury model for Europe.
- Dueto alack of resources at MOE much of the current work
is being done by the research institute in Germany.
b.  Monitoring Atmospheric | Ontario integrated into the MOE; EC Ongoing - The most recent loadings for 11 organochlorine (OC) YES
Deposition at six monitoring Integrated Atmospheric substances, five metals, and 4 PAHs have been summarized
stations for IADN Deposition Network (IADN) in amulti-author paper.
- A large buoy equipped with sensors and computer
equipment was placed mid-lake south of Toronto to measure
the exchange of pesticides and OCS between the atmosphere
and the Gresat Lakes.
- Findings are similar to previous estimates. However, it is
now recognized that the Great Lakes can be a source of some
toxic chemicals in some seasons.
c.  Hamilton Air Quality Determination of sources, MOE; EC; - Hamilton Initiative is currently being implemented to YES
Initiative estimation of impacts on Hamilton; include not only health implications of air emissions but also
environment and human health | McMaster environmental impacts.
in Hamilton-Wentworth, user University;
friendly health write ups and Stakeholders - Initiative involves multi-stakeholders in the integration of all

short and long term
recommendations for
improvementsin air quality in
Hamilton- Wentworth

available datainto a GIS display, determining the relative
importance of sources including transportation, developing a
“user friendly” health review, palling attitudes of local
citizensto air quality including economic valuation of
improvements and actions to improve air quality. An
educational component is also being developed with the Lung
Association and the Boards of Education.
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d. Development of a Identification of point sources | MOE; EC 1993 - Ongoing.
comprehensive annual of air pollutants and estimation
emissions inventory for SO,, of their emissions around the
NO,, VOC, CO, and particulate | Great Lakes
e. Develop an air toxics Improved determination of MOE; EC - To be completed.

emissions inventory around the
Great Lakes (based on
stationary source information
compiled in the 1992 survey).
Air toxics from area sources
will also be estimated.

point sources of air pollutants
around the Gresat Lakes

IB8E POLLUTION PREVENTION
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a MOE promotes and Reduction at the source of MOE; EC; Ongoing - Progress is being made towards eliminating the use of 65 YES
encourages pollution toxic substances/wastes Industry; targeted substances in the motor vehicle manufacturers sector
prevention through a variety of Municipalities; which has many of its largest plantsin Oakville, Toronto, and
instruments to target facilities Institutions; Oshawa. Of particular interest is the progress made to reduce
discharging to the Great Lakes, Associations or eliminate PCBs. MVMA reports a reduction of 889 tons of

including:

- voluntary partnerships
delivered through
Memorandum of
Understanding and other
voluntary arrangements. The
Ministry has established 6
MOUs to date (e.g. Motor
Vehicle Manufacturers
Association) and 8 other
partnerships involving a
number of sectors

- voluntary partnerships
delivered through the Pollution
Prevention Pledge Program
(P,). About 200 facilities are
registered in the P, program.
- provision of tools, education
and training to foster the
implementation of pollution
prevention

- demonstrating Ministry
leadership by incorporating
pollution prevention principles
in various MOE and
government programs and
policies

PCBs through various pollution prevention projects
including:

- destruction of PCBs at GM Canada, St. Catharines
engine/foundry plant using PCB destruction technology
developed by “ Eco-Logic” - 800+ tons to be destroyed.

- removal of some 10.5 tons of PCB containing electrical
equipment from manufacturing areas at plantsin St.
Catharines and Oshawa.

1B9 RAPs
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a Develop RAP for Hamilton
Harbour

MOE; EC

Ongoing

Major causes of use impairments include point and non-point
source pollution, contaminated sediment, combined sewer
overflows, and shoreline and land use development. The
RAP Stage 2 Recommended Plan was formally submitted to
the governmentsin 2/93. Formal provincial and federal
responses were issued in 11/94. The complete Stage 2
document including the implementation annex, which was
completed in 7/95, was transmitted to the 1JC by the
governmentsin 9/95. Estimated costs for implementing the
RAP arein the order of $800-900 M, with the mgjority of
costs falling upon municipalities for combined sewer
overflow control and sewage treatment upgrading.

About $128 M has been spent on water quality and habitat
improvements over the past five years; of which $76 M has
been by Stelco and Dofasco.

YES

b. Develop RAP for Metro
Toronto Waterfront

MOE; EC

Ongoing

Polluted stormwater runoff from urban and rural sources,
overflows of combined sewage, and sewage treatment plant
discharges are all major concerns. The RAP Stage 2
Recommended Plan was completed in 5/94. The provincia
response was transmitted to the Public Advisory Committee
(PAC) in7/96. The City of Toronto has built two detention
tanks to capture stormwater and combined sewer overflows
during storm events. The captured water is then processed by
the sewage treatment plant after the storm flow recedes. The
tanks, which cost $12.8 M, have resulted in fewer beach
closures. A major concern of the PAC continues to be
implementation of the RAP recommendations and the
organizational restructuring of the Metro Toronto and Region
RAP process to facilitate this objective. A memorandum of
understanding is being negotiated between MOE, EC, Metro
Toronto, and Region Conservation Authority and the
Waterfront Trust, with the latter taking the leadership of RAP
implementation.

YES
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c. Develop RAP for Port Hope

RAP

MOE; EC

Ongoing

Due to radionuclide content of the harbor sediment as a result
of past waste management practices in the refining and
processing of uranium and radium during the 1930s and 40s,
the sediment has been classified as low-level historic
radioactive waste. This has caused a cessation to
maintenance dredging in the harbor. The Stage 2 process for
this Area of Concern is dependent on the siting process for
the establishment of alow-level radioactive waste site in
Ontario. A host volunteer community is being sought in the
siting process, and assessment work is ongoing at 3 sites.

YES

d. Develop RAP for Bay of
Quinte.

RAP

MOE; EC

Ongoing

Diffuse agricultural inputs, contaminated sediment, sewage
treatment plants, industrial discharges, and urban runoff are
among the pollution sources contributing to use impairments.
The Bay of Quinte Stage 2 Recommended Plan was
submitted to the governmentsin 9/93. The PAC received the
formal provincial response in 7/95, and the formal federal
response in 8/95. The complete Stage 2 Report with the
Implementation Annex is scheduled to be transmitted to the
1JC in winter 1996. An aggressive land-owner contact
program is addressing agricultural sources, and STP
optimization is proceeding. To provide innovative “ market-
driven” solutions to achieve and maintain the recommended
Bay of Quinte RAP phosphorus loading capacity, a study to
assess the feasibility and opportunities for permit trading was
initiated in 1996. The study includes areview of point to non-
point source trading, an optimization model to identify
potential trades, and a consideration of jurisdictional and
program management needs. The action is needed to sustain
environmental quality, allow innovative economic
development to proceed, and provide cost-effective options
for municipalities.

YES

IB10 SPILLS
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Investigate environmental Ensures reporting to MOE Ongoing - Annual reports ongoing. YES
damage by each spill to: government of
evaluate adequacy of clean-up; | spills and cleanup of spilled
and enforce legislated materials.
responsibilities imposed on
dischargers
IB11.DREDGING AND DREDGED MATERIAL DISPOSAL
a ldentify al active Maps of disposal areas MOE Ongoing - Activities are ongoing. YES
dredging locations and open
water dredged material - Maps are available for each region.
disposal areas
- Information also available from Public Works Canada.
b. Develop MOE sediment Guidelines to be applied to MOE Completed - Sediment Quality Objectives, containing dredged material YES
quality objectives and dredged | dredging projects disposal guidelines, released 6/92 by Minister.
soil disposal guidelines to take
into consideration biological - MOE also has 3-volume handbook (2/91) for dredging and
effects dredged material in Ontario.
c. ldentify areas where Maps of hot spots MOE; EC Ongoing - RAP teams identify and compile tables or maps of YES
dredged sediment is unsuitable contaminated sites in the AOCs. EC and MOE compile
for open Lake disposal (hot information on contaminated sediments outside of AOCs. EC
spots) and areas where levels assists in GIS mapping for AOCs where contaminated
exceed the Lowest Effect Limit sediment is a priority.
(LEL).
d. Investigate aternative Identification of alternativesto | MOE Ongoing - Various demonstration projects. YES
disposal methods, including open lake disposal
confined or land disposal
IB12. WASTE DISPOSAL SITES
Obtain site specific data to Site specific report MOE Ongoing - No landfill sites with problems have been identified to date YES

assess hazard it poses to
humans and the environment

in the Lake Ontario basin.

- Each landfill site is handled on a case-by-case basis should
problems be discovered.

1B13. SOLID WASTE
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a Review Ontario Regulation | Streamline requirements; gear | MOE Ongoing - Consulted on proposals as part of Regulatory Reform YES
347 site approvals requirements to project from 7/31 to 10/15/96. Proposals suggest
risk; harmonize definitions of streamlining administrative and approvals processes. Revised
hazardous waste with the regulation will be drafted in 1997.
federal definitions
b.  Product Stewardship Propose to expand number of MOE Ongoing - Consulted on proposals as part of Regulatory Reform YES
wastes to beincluded in project from 7/31 to 10/15/96. Revised regulation will be
Selected Waste Depots and drafted in 1997.
streamline requirements under
regulatory reform project.
Propose to introduce a
voluntary “ manufacturer
controlled network” provision
IB14. SLUDGE DISPOSAL
a Monitor 15 parameters (11 Ensure that sludge is safe for MOE Ongoing - Formerly 2 guidelines on sewage sludge and other wastes. YES
of which are metals) in sludge | applying to agricultural land Consolidated into one guideline (Guidelines for the
that is to be disposed of on Utilization of Biosolids and Other Wastes on Agricultural
agricultural land Land, 3/96) with sampling and analytical protocols added.
b. Monitor hazardous Review adequacy of standards | MOE; OMAFRA; | Ongoing YES
contaminants in sludge for safety of sludge. MOH (through
generated from municipal sludge utilization
facilities as part of the MISA committee)
program
c. Determineif sludge To better ensure that sludgeis | MOE; OMAFRA; | Ongoing YES
complies with standards for safe for applying to MOH
organic contaminants for agricultural land
sludge used on agricultural
lands
IB15. AMBIENT WATER MONITORING
IB15a. Conduct Ongoing Ambient Water Quality Monitoring
i. Provincia Water Quality Monitor water quality at MOE Ongoing - Data and interpretation available on request to YES

Monitoring Network

approx. 300 stream stations
and loadings at 17 major
tributaries to the Great Lakes
for nutrients, inorganics,
organics, pesticides, and
bacteria

Environmental Monitoring and Reporting Branch. Network
reviewed annually.
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ii. Great Lakes Nearshore a. On alake-by-lake rotation, MOE Ongoing - Data and interpretation available on request to YES
Monitoring systematically monitor Environmental Monitoring and Reporting Branch. Annual
nearshore long-term water planning and surveys coordinated with Environment Canada.
quality, sediments, and biotain
areas outside the Areas of
Concern
iii. Gresat Lakes Intake Regular data from 18 intakes MOE Ongoing - Provides indication of nearshore trophic status with a good YES
Monitoring for nutrients and algae historical record.
1B15b. Conduct Ongoing Monitoring of Biota
i.  Fish Contaminant Annual publication "Guide to MOE/MNR Ongoing - Monitoring continues at a growing number of sitesannually. | YES
Monitoring Program Eating Ontario Sport Fish" to
ensure safety of public eating - 1995/96 “ Guide to Eating Ontario Sports Fish” produced.
sport fish.
i Juvenile Fish Contaminants | Data summaries provided to MOE Ongoing - “Present status and temporal trends of organochlorine YES
Surveillance the IJC biannualy. Journal contaminants in young of the year spottail shiners from Lake
paper on Lake Ontario Ontario” was published in the Canadian Journal of Fisheries
currently under preparation. and Science.
iii.  Nearshore Phytoplankton | Part of Nearshore Great Lakes | MOE Ongoing - Sampling occurs annually at 5 water treatment plant intakes | YES
Monitoring Program. Data summaries in the Lake Ontario basin.
provided to agencies upon
request
iv. Long Term Sensing Sites | Interpretive Report MOE Ongoing - Monitor 12 long-term sites for PCBs, organochlorine YES
pesticides, chlorophenols, chlorobenzenes.
- Sampling on Lake Ontario/ Niagara River conducted last in
1994; biota studies related to benthic communities.
IB15c. Conduct Site-specific Studies
i. Toronto Waterfront: Interpretive Report MOE Completed - Data and interpretation available on request to YES

Assessing contaminants
associated with suspended
particulates

Environmental Monitoring and Reporting Branch.
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iv. Metro Toronto Waterfront | Interpretive Report of MOE Completed .-Final Report: "Dry weather Discharge to the Metropolitan YES
trace contaminant inputs from | contaminant inputs from Toronto Waterfront 4/93.”
CSOs and storm sewers, STPs, | municipal and tributary -Final Report: "Wet Weather Discharges to the Metropolitan
and 6 Tributaries. SOUrCes. Toronto Waterfront 1/92."
-Draft Report: "Wet Wesather Discharges to the Metropolitan
Toronto Waterfront, 1/93."
-Report "Tributary Discharges to Metropolitan Toronto
Waterfront" isin progress.
1B16. DRINKING WATER SURVEILLANCE PROGRAM
a  Monitor all drinking water | DWSP monitors 18 locations MOE Ongoing - Increased number of parameters studied from 160 to 190. YES
suppliesin Lake Ontario basin | which use Lake Ontario as a
drinking water source and - Bowmanville was added to the sites to be monitored in
serve a combined population 1995.
of 4.13 M. Samples gathered
from raw, treated, and - A group of disinfection by-products, haloacetic acids, were
distribution sites are analyzed. added in 1995.
At each location 190
parameters are analyzed, - A survey of N-Nitrosodimethylamine (NDMA) was initiated
including pesticides, in 1995.
trihalomethanes, volatiles,
chlorinated organics, dioxin, - Reports for 1993-1995 drinking water quality data, for
and furans from 2 -12 times individual treatment facilities, will be available from the
per year. Notification is sent Environmental Monitoring and Reporting Branch in 12/95.
immediately if any parameter
exceeds a health guideline.
b. Review existing Drinking | Stringent water quality MOE; EC Ongoing - Ontario's Drinking Water Objectives numbers were revised YES

Water Standards and revise as
necessary

standards objectives including
health, aesthetic, and
operational guidelines. The
health guideline for
trihalomethanes (THMs) was
lowered to 100 ug/L in 6/96.

in 1990.

- The revised publication is expected to be available 9/94.

1B 17. NEW INITIATIVES




ACTION OUTPUT RESPONSIBLE DEADLINE 1996 STATUS CARRIED
PARTY OVER INTO
LOLAMP
a Canada-Ontario Agreement | Progress on specific targets MOE; EC; MNR; | Ongoing - First progress Report under the 1994 Canada -Ontario YES
Respecting the Great Lakes within each area or stream OMAFRA; Agreement was released in the fall of 1995. Key highlights
Basin Ecosystem (COA) industrial and with respect to reductions of toxic substances under COA
municipal Stream 2 include:
In 7/96, COA was signed by associations; - approx. 35% or 3600 tons of Ontario’s high-level liquid
both Ontario and the federal DFO; Health PCBs (10,500 tons) have been decommissioned and placed in
government. The agreement Canada; storage as of 1994.
called for the coordinated Agriculture - asmall amount (240 tons or 1.3%) of Ontario’s high-level
action to restore, protect and Canada PCB wastes (18,600 tons) in storage was destroyed at
conserve the Great Lakes Smithville, ON.
ecosystem in three areas or - approx. 17,000 tons of low-level PCB liquids or 15% of
streams: Ontario’ s total low-level PCBs (115,000 tons) have been
destroyed. The remainder consists of 98,000 tons of PCB
1. restore degraded areas waste including 90,000 tons of contaminated soil.
- Total annual releases in Ontario of seven Tier 1 substances
2. prevent and control (alkyl lead, benzo(a)pyrene, hexachlorobenzene, mercury,
pollution octachlorostyrene, 2,3,7,8 - TCDD and TCDF) are estimated
to be about 23,000 kg. Dioxin/furan releases are less than 1%
3. conserve human and of the total.
ecosystem health. - A COA report isin progress on the objective to confirm zero
discharge of five priority pesticidesin Ontario.
- PCB destruction and decommissioning progress in 1995 is
being compiled and reviewed.
- Updating of progress towards the goal to achieve a 90%
reduction is being tracked through voluntary partnerships
such as pollution prevention (p4 MOUs), ARET, and SOP.
b. Incineration Guidelines Guideline A-7 - Combustion MOE Completed Guidelines were released in 1/96. YES

and Air Pollution Control
Requirements for New
Municipal Waste Incinerators.
The guideline provides
rigorous emission limits for
new municipa waste
incinerators. The new
emission limits are for
particulate, hydrogen chloride,
sulphur dioxide, lead,
cadmium, and mercury.




ACTION OUTPUT RESPONSIBLE DEADLINE 1996 STATUS CARRIED
PARTY OVER INTO
LOLAMP
¢. Decommissioning The guideline provides advice | MOE Completed Released in 6/96 replacing the Ministry’s Guidelines for the YES
Guidelines (Guidelines for Use | and information to property Decommissioning and Clean-up of Sitesin Ontario (2/89) and
as Contaminated Sitesin owners and consultants to use the Interim Guidelines For the Assessment and Management
Ontario) when assessing the of Petroleum Contaminated Sites in Ontario (8/93).
environmental condition of a
property, when determining
whether or not arestoration is
required, and in determining
the kind of restoration needed
to alow continued use or reuse
of the site.
d. Landfill Standards Comprehensive new landfill MOE The public comment period on proposed standards was from YES
standards are needed to ensure 6/17 t0 9/696. Thereview of public comments and
new or expanded landfills are preparation of final standards is underway.
fully protective of the
environment, and to bring Key elements of the proposed standards include requirements
additional clarity and certainty for siting, design, operation, monitoring, protecting ground
to the landfill approval and surface waters, and controlling landfill gas.
process.
e. Standards Development Development of environmental | MOE Ongoing The proposal for a 3-year standard setting plan waspostedon | YES
quality standards to protect the Environmental Bill of Rights Environmental Registry on
human health and the 10/1096 for a 60 day comment period.
ecosystem.
The Ministry has developed a comprehensive set of standards
in the last 20 years, including:
Provincial Water Quality Guidelines, Provincial Sediment
Quality Guidelines, Ontario Drinking Water Objectives, Air
Standards, Biota Guidelines, Ontario Typical Range (for soils,
vegetation, snow), Soil and Ground Water Criteriafor Use at
Contaminated Sites, Compost Guidelines and Sewage Sludge
Guidelines.
f. PCB Tracking Technology International partnership to MOE; University | Ongoing MOE signed an agreement on 5/10/96 with the University of YES
develop an innovative of Waterloo; Waterloo. The University will head an international
computer model for predicting | McMaster partnership team. The model could be used at other
groundwater flow and University; EC; contaminated sites with similar geological characteristics.
contaminant migration at USEPA

Smithville Industrial Park PCB
storage site.




ACTION OUTPUT RESPONSIBLE DEADLINE 1996 STATUS CARRIED
PARTY OVER INTO
LOLAMP
Accelerated Reduction / Voluntary reductions of EC - On Schedule. YES
Elimination of Toxics (ARET) | emissions of 101 targeted
substancesto air, land, and - To date 10,000 tons of toxic substances have been reduced
water of both direct and or are targeted for reduction by the 170 responding
indirect discharging industry companies.
and businesses. Thegodl is
90% reduction of persistent
bioaccumulative toxic
substance emissions and a
50% reduction of other toxic
substances emissions by the
year 2000. By tying this
voluntary program to the
Nationa Pollutant Release
Inventory the amounts of
chemicals reduced will be
tracked.
Priority Substances List 44 substances are required to EC 24 of the 44 substances were determined to be toxic and YES
undergo scientific risk control options to reduce exposure are being evaluated under
assessments. the Strategic Options Process. A second Priority Substance
List (PSL2) of the 25 substances was published in 12/95.
The Environmental Choice Identification of products that EC Established program where manufacturers apply to be YES
Program are less harmful to the Environmental Choice products. Their products are
environment than other similar evaluated against criteria and receive alicense to use the
products on the market by the Ecologo symbol. Hundreds of products have been licensed
Ecologo. with the logo.
Pest Control Products Act Requires al pest control EC Ongoing YES

products used or imported into
Canada to be registered and
carry labeling as prescribed in
the Regulation.




New Substance Natification

Regulation

ACTION OUTPUT RESPONSIBLE DEADLINE 1996 STATUS CARRIED
PARTY OVER INTO
LOLAMP
The “ Domestic Substances List” and “ Non-domestic YES

Improved control over
hazardous chemical usein
Canada. Prior tointroducing
new substances in Canada
CEPA requires importers and
manufacturers to submit data
for the government to assess.

EC

Substances List” were published in 1/91.




Planned Actions Driven by Special Efforts
in Geographic Areas of Concern

ACTION

OUTPUT

RESPONSIBLE
PARTY

DEADLINE

STATUSAS OF NOVEMBER
1996

CARRIED OVER INTO

LO LAMP

IIA. DEVELOP AND IMPLEMENT PLANS TO ADDRESS PROBLEMS IN IDENTIFIED AREAS OF CONCERN

I1A1. Implement the U.S.- See NRTMP Four Agencies Ongoing On 12/3/96 the Four Partiessigneda | YES
Canada Niagara River Toxics Reports letter of support recommitting
Management Plan (NRTMP) themselves to the goals set out in the
Declaration of Intent
1IB. DEVELOP REMEDIAL ACTION PLANS TO ADDRESS IDENTIFIED AREAS OF CONCERN IN THE LAKE ONTARIO BASIN
11B1. Develop RAP for RAP NY SDEC 1993 NY SDEC plans to complete Stage 1 YES
Eighteenmile Creek development of RAP in 1994.
11B2. Develop RAP for RAP NY SDEC 1991 Stage 1 RAP completed in 1/93. YES
Rochester Embayment Currently under review.
11B3. Develop RAP for RAP NY SDEC 1991 Stage 2 and annual RAP update YES
Oswego River completed.
11B4. Develop RAP for Bay of | RAP MOE; EC 3rd qtr. 1989 Stage 1 report " Environmental YES
Quinte Conditions and Problem Definition"
submitted to 1JC, fourth quarter 1990.
Remedia options are currently under
assessment by agencies and the
public. Stage 2 report completed and
scheduled for submission to the
government of Canada and Ontario,
9/93. Implementation of many
recommendations ongoing.
11B5. Develop RAP for Port RAP MOE; EC Completion of Stage 2 dependent YES
Hope upon time table for findings of federal
task force for low level radioactive
waste.
11B6. Develop RAP for RAP MOE; EC Stage 2 report completed. YES

Toronto Waterfront




ACTION OUTPUT RESPONSIBLE DEADLINE STATUSASOF NOVEMBER CARRIED OVER INTO
PARTY 1996 LOLAMP
11B7. Develop RAP for RAP MOE; EC Hamilton Stage 2 report submittedto | YES

Hamilton Harbour

governments 2/93. Bay Area
Implementation Team and Bay Area
Restoration Council established.
Over 75% of recommendations
currently being acted upon.




Planned Actions Associated with Zero Discharge

ACTION OUTPUT RESPONSIBLE DEADLINE STATUS AS OF NOVEMBER CARRIED OVER INTO LO
PARTY 1996 LAMP

VIIA. Zero Discharge Commitments in the United States
VIIAL. Implement NYSDEC Seeitems 1AL, 1A2, and YES
direct/indirect industrial A3
and municipal discharge
limitations
VIIA2. Review al Best Revised BPJ NY SDEC 1/94 YES
Professional Judgement guidelines within
(BPJ) guidelines and revise five-year interva
asrequired by evolving
technology on afive-year
cycle.
VIIA3. Implement projects - Report on NY SDEC Ongoing
under NY SDEC's Pallution development of
Prevention Unit regulations for

pollution prevention.

- Report on industry

conferences.
VIIA4. Finalize and - Anti-degradation. NY SDEC/ 3/97 NY SDEC expects to have its YES
implement the Great Lakes USEPA rulemaking package out for public
Water Quality Guidance - Consistent water review by 4/97 and hopes to adopt

quality standards those rules by the fall of 1997.

and point source Implementation of the Great Lakes

control procedures Water Quality Guidance. Thiswill

for Great Lakes result in consistent state water

states. pollution control programs

through the U.S. Gresat Lakes
States.

VIIAS5. Implement testing Testing of 600 USEPA Ongoing to a 1998 YES
program for commercial chemicals deadline

pesticide active ingredients.




ACTION

OUTPUT

RESPONSIBLE
PARTY

DEADLINE

STATUS AS OF NOVEMBER
1996

CARRIED OVERINTO LO
LAMP

VIIA6. Conduct multi-
media P2/WM inspections,
report findings

P2/WM options for
facilities discharging
priority toxics

USEPA/
NYSDEC

9/93

In 1993, USEPA conducted
pollution prevention inspections of
7 industrial facilitiesin the Lake
Ontario basin. The facilities
included manufacturers of
electrical insulators, treated wood
products, metal cans, cardboard
food cartons, etc. Of the 491,000
Ibs. of pollutants that were emitted
by these facilities (estimated
through permits and waste reports)
pollution prevention measures
(implemented as a result of
inspections) resulted in the
elimination of an estimated
212,800 Ibs. (43%) of these
pollutants.

Completed

VIIA7. Development of
Toxics Reduction Strategy

Identify, assess and
reduce toxic inputs.

USEPA

Ongoing

The Four Parties (USEPA, EC,
MOE, NY SDEC) will be
determining the steps necessary to
further identify, assess, and reduce
toxic inputs to Lake Ontario.

YES

VIIA8. Report on 33/50
voluntary initiative

Reduce releases and
off-site transfers of
target chemicals

USEPA

7194

USEPA's 33/50 program targeted
17 toxic chemicals for reduction
through voluntary partnerships
with industries throughout the U.S.
Starting from a 1988 baseline, the
program'’s goals were to reduce
releases of the targeted chemicals
by 33% in 1992 and by 50% in
1995. In New Y ork, 230 fecilities
participated. From a 1988 baseline
of 72.9 million Ibs. of toxic
chemicals released, the most
recent data available (1994) show
areduction of 49.8 million Ibs.
Final tallies are still being
caculated but the 1994 data
demonstrate that the 50% goal has
already been achieved.

Completed

VIIIB. Zero Discharge Commitments in Canada




ACTION OUTPUT RESPONSIBLE DEADLINE STATUS AS OF NOVEMBER CARRIED OVER INTO LO
PARTY 1996 LAMP
VIIIB1. Implement the Effluent Limit MOE Seeitems|B1 and IB2 See Tables IB1 and IB2
Municipal Industrial Regulations for 9
Strategy for abatement industrial sectors
(MISA) Program for: and the municipal
i-Direct Industrial and sector; Effluent
Municipal Discharges Limit Regulation for
ii-Indirect Discharges industrial discharges
to municipal systems
VIIIB2. Bansand Phase- Report on Candidate MOE Completed revision in Revised revision under discussion Delay expected in releasing
out Report Substances list for preparation; scheduled with OMAF. revised report due to OMAF
Bans and Phase-outs for 6/93 concern for pesticides.
VIIIB3. Bans and Phase- Public consultation MOE/EC Ontario involved in Federal area
out Report on selection of program (multi-stakeholder
substances for bans consultation).
and phase-outs
VIIIB4. Implement MOE Ongoing The Comprehensive Waste Blue box programs now extend
projects under the Management Funding Program is to over 3 million households in
Comprehensive Waste being reviewed as part of the the Province collecting over
Management Funding overal plan for waste 440,000 t/year. Over 680,000
Program: management in Ontario. The3 Rs composters have been supplied
-Municipal Rs Program are: reduction, reuse, and to homes in partnership with
-Industrial Rs Program recycling. Disposal programs municipalities. The Province has
-Household Hazardous assist municipalitiesin planning diverted 25% of its waste from
Waste Program and construction of landfills and landfills (1987 to 1992) and
remediation of existing problems. plans to divert 50% by year
2000.
VIIIB5. Implement 50% reduction in Ontario Ministry 2002 Over 11,500 farmers attended
pesticides management pesticides use of Agriculture education courses. MOE agreed
components of "Food and food(OMAF) training will be mandatory by
System 2002" Farmer education Ongoing 1991. At least 425 courses for 11-
-Ontario Pesticides programs MOE/OMAF 12,000 farmers are planned for
Education Program Ongoing 1990/91. A total of $2.1 million of
-Research-Integrated Pest Solicited research MOE/OMAF $3.9 million in research funds are

Management

program

allocated and projects are
underway.




ACTION OUTPUT RESPONSIBLE DEADLINE STATUS AS OF NOVEMBER CARRIED OVER INTO LO
PARTY 1996 LAMP
VIIB6. Fund and conduct Industrial process MOE Ongoing MOE distributes $1.5 to 2 million MOE is conducting and
research programs and change to reduce annually to university and contract supporting varied research
technology development loadings researchers for issues related to the relating to toxics in Lake Ontario,
aquatic environment, the including
Innovative atmosphere, waste management, -eliminating contaminants from
technology to pollution prevention, waste the aguatic atmospheric and
enhance reduction, reduction, and a variety of other terrestrial environments through
recycling, recovery issues such as pesticide control. improved industrial agricultural
and reuse of waste and municipal waste treatment
materias and pollution prevention
measures.
-developing sophisticated
procedures and equipment to
analyze and identify the sources
distribution and fate as well as
the environmental and human
health significance of hazardous
materials in the environment.
VIIIB7. Implementation of A new regulatory Environment To be established Implementation of a CEPA will Implementation of a Canadian
the Canadian framework Canada include: Environmental Protection Act

Environmental Protection
Act

The development of a
comprehensive regulatory scheme
to contral toxic substances at each
stage of thelife cycle from
development and manufacture
through transport, distribution,
use, and storage and to their
ultimate disposal as waste.

The creation of a"living" list of
priority substances subject to
ongoing assessment for health and
environmental impacts and control
actions including regulatory
restrictions.

The imposition of arequirement
on industry to supply the data
necessary to allow for evaluation
and assessment before materials
are permitted to enter Canada.

will include: authority to control
introduction into Canadian
commerce of substances new to
Canada; authority to obtain
information on and require
testing of both new substances
and substances already existing
in Canadian commerce;
provision to control al aspects of
the life cycle of toxic substances
from their development,
manufacture or importation,
transport, distribution, storage,
and use, their release into the
environment at various phases of
their life cycle, and their ultimate
disposal as waste; provision to
create guidelines, codes, and
regulations for environmentally
sound practices as well as
objectives to set desirable
environmental quality levels.
This activity is ongoing.
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