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L AKE ERIE LaMP 2002

ntroduction

In 1999, the Binational Executive Committee (BEC) passed a directive to accelerate
the Lakewide Management Plan (LaMP) effort from the four-stage process outlined in the
Great LakesWater Quality Agreement (GLWQA) (1JC 1988). By accelerate, it wasmeant that
there should be an emphasis on taking action and adopting a streamlined LaMP review and
approval process. TheLaM Ps should treat problem identification, selection of remedia and
regulatory measures and implementation as a concurrent, integrated process rather than a
sequentia one. The BEC recommended a LaM P be produced for each lake by April 2000,
with updatesevery two yearsthereafter. ThisLake Erie LaMP2002 document representsthe
first update report. To fully appreciate the history of the Lake Erie LaMP process and to
place this document in its proper, broad perspective, the reader should review the Lake Erie
LaM P 2000 document. LaMP 2000 isavailableat anumber of librariesand agenciesin hard
copy or CD, and can be accessed on the Lake Erie LaM P binational web site using the U.S.
or Canadian urls: www.epa.gov/glnpo/lakeerie or www.on.ec.gc.ca/glimr/lakes/erie,
respectively.

The GLWQA directs that the LaM Pstake an ecosystem approach to ng problem
definition and implementing remedial actions. This concept is evident throughout the
report, but particularly in the sections on ecosystem objectives and habitat strategy
development. The environmental integrity of Lake Erie is dependent not only on various
characteristicsand stressorswithinthelakeitsalf, but a so on actionsimplemented throughout
theLake Eriewatershed and beyond. Urban sprawl, shoreline devel opment, climate change,
the introduction of exotic species, the exploitation and destruction of natural lands and
resources, the dominant agricultural and industrial practiceswithin the lake basin, and long-
range transport of contaminants from outside the basin al impact the health of Lake Erie.
The LaMP provides a binationa structure for addressing these environmental and natural
resource issues, coordinating research, pooling resources, and making joint commitmentsto
improve the environmenta quality of the Lake Erie.

Due to the many chemical, physical, and biologica complexities of the Lake Erie
ecosystem, and the often-competing interests of diverse stakeholders, the Lake Erie LaMP
necessarily takes an “adaptive management” approach. Ongoing research may bring new
problemsto light and resources constantly fluctuate as governmental and societd priorities
shift. Following this approach, the Lake Erie LaMP 2002 document provides updated
information on environmental conditions, presents a summary of the actions completed or
underway to improve the lake, and discusses what additional plans or changes to ongoing
management actions are needed.
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The Lake Erie LaMP 2000 introduced the concept of ecosystem alternatives or future
environmental states for the lake. The four ecosystem dternatives proposed represent
different levels of recovery of natural system form and function. The extensive ecosystem
alternative exercisethat wascarried out by the LaM P clearly identified what can be expected
if particular management actions are implemented. Based on the results of that effort, the
Lake Erie LaM P chose to support Ecosystem Alternative 2 as the one most consistent with
sustainable development and providing multiple benefits to society. The LaMP 2002
report presentsthe potential ecosystem management objectives needed to achieve Ecosystem
Alternative 2. These objectives are listed under the four main management categories of
land use, nutrients, resource exploitation, and contaminants. Recognizing that management
efforts to achieve Ecosystem Alternative 2 may require “trade-offs’, it is important that
consensuson thepreferred aternative and associated management actionsisreached among
the diverse Lake Erie stakeholders.

The LaMP continuesits efforts to locate and reduce or eliminate sources of pollutants
particularly the Lake Erie LaMP designated critical pollutants of mercury and PCBs. The
LaMP 2002 presents the results to date of a LaMP project to map the extent of sediment
contamination in the Lake Erie basin for PCBs, mercury and dioxin. Tables listing the
many critica pollutant reduction activities underway have been updated from those in the
LaMP2000 report. Thebeneficiad useimpairment assessment report for Degraded Wildlife
Populations and Loss of Wildlife Habitat has been completed and the conclusions are
highlighted in LaMP 2002. Updates on the fish beneficial use impairment assessment are
presented as well.

The LaMP 2000 document presented an extensive list of habitat related projects
underway or proposed in the Lake Erie basin. Rather than reporting out on the status of
these projects and listing new ones, additional background research on preparing a habitat
strategy indicated that the LaMP might better play an oversight role in creating generd
lakewide habitat objectives, supporting development of tools that might map areas of
critical habitat, and coordinating with the many existing programs and efforts currently in
placetoimprovehabitat conditionsintheLake Eriebasin. The successof habitat restoration
and preservation will aso depend on effortsto improve or protect the ecologica processes
that create and maintain habitats.

The Lake Erie LaMP is a program in which ongoing efforts, some of which may be
conducted independently of the LaMP, can be strategicaly synthesized. Some of these
actionsinclude: the State of the L akes Ecosystem Conference (SOLEC) effortsto develop
Great Lakes indicators; the Lake Erie Millennium Plan initiative to identify, prioritize and
pursue research needs; the efforts of Canadian and U.S. conservation agenciesin controlling
non-point sources and agricultural land use management; the land acquisition and
preservation efforts of environmental groups such as The Nature Conservancy and the
Nature Conservancy of Canada; the pollution prevention based activities of the Great
Lakes Binational Toxics Strategy; implementation of the Remedia Action Plansin the 12
Lake Erie areas of concern; the fishery management plan of the Great Lakes Fishery
Commission’s Lake Erie Committee; implementation of wildlife management plans; and
the efforts of the Lake Erie Binational Public Forum and others encouraging stakeholders
acrossthe basin to becomeinvolved in the decision-making processto determine the future
status of Lake Erie. The LaMP remains mindful of emerging issues that may need to be
adapted into the LaM P management scheme.

The Lake Erie LaM P focuses on measuring ecosystem health, teasing out the stressors
responsible for impairments, and evauating the effectiveness of existing programs in
resolving the stress by continuing to monitor the ecosystem response.  The role of the
LaMP, as a management plan, is to define the management intervention needed to bring
Lake Erie back to chemical, physical and biological integrity, and to further define agency
commitments to those actions. Although Environment Canada (EC) and the U.S.
Environmenta ProtectionAgency (U.S. EPA) arethelead agenciesfor theLaMP, it continues
to take an array of federal, local, state and provincial agencies and stakeholders to
successfully implement the Lake Erie LaMP,
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Ecosystem Management
Objectives

2.1 Ecosystem Alternative Selection

The Lake Erie ecosystem is managed by a variety of agencies with different
responsibilities. There is a need to determine a set of goals and objectives for this
ecosystem, consistent with the Lake Erie LaM P concept paper (U.S. EPA and Environment
Canada 1995), so that agencies can co-ordinate their actions for effective management.
Based on the results of extensive input and review, and the development of the Lake
Erie ecosystem model (Colavecchia et d. 2000) a series of four dternative states for the
future of Lake Erie has been identified (Lake Erie LaMP 2000).

This approach, which differs from that used for developing objectives for other
Great Lakes, has resulted in a better understanding of which Lake Erie management
actionsimpart the greatest effect and which components of the ecosystem are most directly
impacted. The four ecosystem alternatives represent different levels of recovery of
natural ecosystem form and function. The extent of recovery is dictated by the
combination and strengths of various management interventions (Table 1).

Changes in land use that represent return towards more natural landforms or that
mitigate impacts of urban, industrial and agricultural land uses, are the most significant
actions that can be taken to restore the Lake Erie ecosystem. Alternative 3 represents
moderate loss of natural landforms relative to status quo (Alternative 4), while
Alternatives 1 and 2 represent small gains in the amount of natural landforms in the
basin. Alternatives 3, 2, and 1 represent increasingly more progressive mitigation of
agricultural, industrial and urban land use. The mitigation results in very strong
reductions in phosphorus export from land, and in total suspended solids concentrations.
The dternatives differ in the level of reduction of phosphorus exports from sewage
treatment plants (STPs) with Alternative 2 requiring moderate reduction, Alternative 3
a strong reduction and Alternative 1 a very strong reduction.

The selection of an Ecosystem Alternative toward which to manage Lake Erie is
not atrivial issue. There are many competing, and incompatible, uses of Lake Erie, and
multiple agencies (federal, state, provincial and local) have jurisdictions over one or

Table 1: Summary of Lake Erie Ecosystem Alternatives

Management Lever Action or Effect Ecosystem Alternatives

or Effect 1 2 3 4
Agricultural land use Mitigation of impact very strong strong strong status quo
Industrial land use Mitigation of impact very strong moderate moderate | status quo
Urban land use Mitigation of impact very strong strong moderate | status quo
Natural landscapes Restoration small gain small gain moderate | status quo

loss
Phosphorus concentration Reduced concentrations in very strong strong strong status quo
tributaries, nearshore and lake

Phosphorus from land Reduction in loadings very strong verystrong | verystrong | statusquo
Phosphorus from STPs Reduction in loadings very strong moderate strong status quo
Total suspended solids Reduction in concentration very strong verystrong | verystrong | statusquo

Section 2
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more components of the ecosystem. Societal factors that influence the choice include
economics, social justice, land use, and others. To be an effective tool, the LaMP,
including the desired ecological state for Lake Erie, must have the support and
commitment of the various environmental managers, decision makers and the public.
Without a consensus on ecological conditions to be achieved, multiple management
efforts could easily be competing, ineffective, and/or counterproductive. Ultimately,
the process for choosing an Ecosystem Alternative for management purposes becomes
one of identifying which one is most closely compatible with societal values of the
residents in the basin.

The Lake Erie LaMP Work Group considered severa options for soliciting opinions
and comments on preferred Ecosystem Alternatives from government agencies,
environmental groups, industry and the genera public. Opinions were solicited through
informal discussions, the Lake Erie Binational Public Forum, and agency reviews. In
June 2001, the LaMP Work Group reached consensus that Ecosystem Alternative 2
would represent the preferred ecosystem of
the Work Group. In September 2001, the
LaMP Management Committee endorsed this
conclusion. Additional discussions with =
stakeholders, including the public, are being &
held to present the selection of Ecosystem
Alternative 2.

Ecosystem Alternative 2 is consistent
with the themes of sustainable development &=
and of multiple benefits to society of a ™
healthy Lake Erie ecosystem. The analysis
supporting Ecosystem Alternative 2
highlights the importance and urgency of &
improving land use activities, continued
diligence in nutrient management, and the
vulnerahility of fish and wildlife species to
human activities.

Photo: Upper Thames River Conservation Authority

2.2 Selection of Ecosystem Management Objectives

Ecosystem management objectives are targets that, when all are achieved, should result in the preferred ecosystem
alternative being realized. The Great Lakes Water Quality Agreement addresses the large areas of the lake and
considers them homogenous when establishing phosphorus loading targets and target concentrations. A target
concentration in western Lake Erie may be achieved while having large areas of highly enriched waters due to
the effect of watersheds like the Maumee River. Eastern Lake Erie may be at target concentrations of phosphorus
while the lower Grand River (Ontario) is highly enriched. Watersheds and their area of influence in the lake are
the natural building blocks with which to strategize this new phase of ecosystem rehabilitation. The challenge
for developing ecosystem objectives for the Lake Erie ecosystem lies in its distinct three basins, each with very
different characteristics. As a result, ecosystem management objectives for the whole of Lake Erie may require
the development of sub-objectives for each basin. There shall be substantial emphasis on watersheds and land
use activities therein.

Ecosystem Alternative 2 does not prescribe the necessary management goals to
realize the desired ecosystem. Management goals are dependent on the ecosystem
management objectives formulated to be consistent with the Ecosystem Alternative,
and are based on the present state of the ecosystem components. Input from the Lake
Erie community on the preferred Ecosystem Alternative 2 helps define the degree of
implementation that is necessary and acceptable to be consistent with the ecosystem
alternative. Additional ecosystem management objectives, not explicitly defined
through the ecosystem alternative selection, may also be identified as being important
to the community.

The Lake Erie ecosystem has three very distinct basins, and within the entire
watershed of the lake there are 34 sub-watersheds, many of which have unique features



and pressures. The impact of exotic species in the Lake Erie ecosystem contributes to
instability, and new species continue to access the ecosystem. Implementation of the
management strategies moves the ecosystem in the right direction, and leads to
improvements in biological integrity. The process is iterative. Tracking of recovery in
relation to management interventions leads to projections of reasonable and feasible
endpoints for biological integrity at appropriate units of the ecosystem (i.e. watersheds
and areas of influence in the lake, bays, basins).

The overall ecosystem management objectives are presented as principles for
management actions to achieve Ecosystem Alternative 2. The objectives are presented
in relation to the main management categories influencing the status of the lake: land
use, nutrient management, natural resource exploitation and contaminants. In
proposing these ecosystem management objectives, it is recognized that each watershed
and basin may require varying degrees of implementation. Management sub-objectives
provide the context for the degree of manageria actions that may be required to achieve
the status of ecosystem elements expected under Ecosystem Alternative 2. The
management sub-objectives are considered for the whole lake basin. Although each
individual watershed may require greater or lesser degrees of management action,
taken together, achievement of the management sub-objectives should lead to the
attainment of the management objectives. The status quo or “current conditions’ are
generaly reflective of conditions found in the mid-to-late 1990s. In the management
sub-abjectives presented below, descriptive adjectives are used to imply a relative
degree of management intervention required:.

2.2.1 Ecosystem Management Objectives, Sub-objectives and

Rationale
Section 2

Land Use n
All land use activities within the basin result in gains in the quantity and/or quality

of natural habitat to the extent that native biodiversity and community integrity can be

realized to the greatest degree possible throughout the basin and be sustained for the

benefit of future generations.

0 Strong reductions (from 1990s' levels) of the impacts of land use on the structure
and function of the Lake Erie ecosystem shall be achieved.

0 Theimpacts of agricultural land shall be strongly mitigated by continuing
reductions in the use of conventional tillage, agricultural chemicals and
fertilizers.

0 Conventional urban land use practices shall be strongly mitigated through
implementation of environmentaly friendly strategies.

0 Conventional industrial land use practices shall be moderately reduced in
impact through implementation of environmentally friendly strategies.

0 Natural landscapes and habitats shall be maintained and small increases in
natural landscape area should be realized, relative to the 1990s.

Rationale: Ecosystem Alternative analysis identified land use practices as the
dominant management category affecting the Lake Erie ecosystem. Key elements within
the category were gains in quality natural lands and environmentally sound
management practices for rural, urban and industrial landscapes.

Best management practices (BMPs) can mitigate many deleterious land uses and
their impacts to the extent that natural habitat quality and quantity can improve. It is
expected that there will be increasing demands and pressures for land conversion in
the Lake Erie basin. Proactive planning for these pressures needs to include the
protection of critical habitat corridors that connect and link habitats between the lake,

I Adjectives were derived from differences in the model results for Ecosystem Alternative #2 relative to conditions in the 1990s: slight
(% < 10), small (11 < % < 20), moderate (21 < % < 40), strong (41 < % < 60), very strong (61 < % < 80), major (% > 80).
% does not necessarily translate directly into acreage, biomass, or other units but provides a relative, qualitative guide to the
difference between conditions for Ecosystem Alternative #2 and those of the 1990s (Colavecchia et al., 2000)
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the wetlands and the upland habitat. Specific watershed targets need to be established,
which include securing, protecting and restoring natural lands. A watershed approach
is critical to developing local solutions and to maximizing gains with partners.

“Best Management Practices” (BMPs) are mitigating strategies that are crosscutting and invaluable to achievement
of all of the objectives. Agricultural “BMPs” create natural land habitat and wildlife corridors, and protect aquatic
habitat and fisheries. If soil particles are not trapped by buffer strips and prevented from entering watercourses,
they degrade aquatic habitat as silt and suspended solids, and they have carried nutrients, pesticides and
contaminants with them. Widespread implementation of agricultural BMPs is critical to achievement of objectives.
Greening strategies for urban and industrial landscapes have similar benefits and all contribute to reduced
“flashiness” of stream flows.

Photo: Upper Thames River Conservation Authority

Nutrients

Nutrient inputs from both point and non-point sources shall be managed to ensure
that loadings are within bounds of sustainable watershed management and consistent
with ecosystem requirements as described in Ecosystem Alternative 2.

0 Tota phosphorus loadings may be moderately reduced below the GLWQA
maximum allowable rate of 11,000 metric tons/year.

0 Phosphorus export from non-point sources, including agricultural land use, in
accordance with the dternative, is to be very strongly reduced in order to favor
recovery and maintenance of healthy aguatic communities in the immediate
receiving waters.

0 Sewage treatment plants may be acted on to discharge phosphorus a a
concentration moderately below the GLWQA rate of 1 mg/l.

Rationale: It is important that all sources that contribute to the watershed nutrient
load and ultimately to the basin load, be managed to limit local and regional impacts.
Best management practices and point source controls need to be implemented with
consideration of the ecologica requirements for the maintenance or recovery of healthy
aquatic communities in the watershed, the hydrologic cycle and water usage. Other
nutrients and their various forms, such as nitrates, need to be included in assessments
of watershed and basin impacts.

Exploitation

Exploitation and disturbance of aquatic and terrestrial species shall be managed
to ensure that the integrity of existing healthy communities be maintained, providing
benefits to consumers. In addition, exploitation and disturbance should be managed to
ensure that these factors do not prevent recovery of degraded communities, to the extent



allowed by habitat. The harvest of valued timber resources, extraction of aggregate
deposits and the utilization of other features of the working landscape should be done
in a manner that is sustainable and that affords the greatest opportunity to preserve
and enhance the biological context integrity of the Lake Erie ecosystem.

o Disturbance of wildlife by human activities (boating, hiking, etc.) shall be
substantially reduced from levels during the 1990s.

0 Fishing shall be maintained at sustainable levels recommended in the Fish
Community Goals and Objectives for Lake Erie for the 1990s (Lake Erie
Committee 2002).

Rationale: Commercial and sport fishing, hunting, trapping, and disturbance by
human presence or activity have negative impacts on target species and habitats and
more broadly on other components of the ecosystem. Integrity is a general term for the
recurring structure and composition of a community over time, due to internal
regulation. Fisheries managers look to top order predators to provide this regulation
in aquatic communities and, for example, are managing walleye in recognition of their
ecological role as well as a capacity to provide a valuable fishery.

Sustainable management of timber stands can realize harvest of valued trees for
present and future generations and still maintain essential habitat function. Resource
extraction is recognized as valued economic activity but should be done in a manner
to prevent or mitigate to the greatest extent possible the negative environmental impacts.

Contaminants

In order to achieve Ecosystem Alternative 2, toxic chemical and biological
contaminant loadings within the basin must decline to a level that would permit
sustainable use of natural resources.

0 Toxic substances shal not exist in amounts to the detriment of human health or
wildlife.

0 Exotic species should be prevented from colonizing the Lake Erie ecosystem
and controlled where feasible and consistent with other objectives. Exatic
species shall be reduced to a point where they do not impair the ecological
function of the Lake Erie ecosystem.

Rationale: The amount of toxic contaminants in the Lake Erie ecosystem is the
result of the combined inputs from point and non-point sources within the basin,
loadings from the Detroit River, and upstream and long-range transport from regiona
and global sources. Degraded watersheds not only impact local fauna, but they can
have lakewide impacts, particularly if used by fish for spawning or nursery habitat.
Effective management of local point and non-point sources can improve watershed
and basin ecosystem quality. However, broad based actions such as those promoted in
the Great Lakes Binational Toxics Strategy and the United Nations Agenda 21
(addressing global atmospheric pollutant transport) are also required to fully reach
this objective.

Biological contaminants, defined as species exotic to the Lake Erie ecosystem,
are the result of intentional or unintentional introductions, or range expansion and
colonization. The LaMP has identified exotic species as one of the key problems
impairing the Lake Erie ecosystem. Successful invaders may prey upon native species
or compete with them for limited resources, altering the structure of the local and
lakewide ecosystems. The impact of exotics needs to be minimized where feasible by
preventing access, and controlling or managing them once they have entered the
ecosystem.

The Lake Erie ecosystem management objectives assume that toxic contaminant
loadings are managed according to the principles of virtua dimination. As such, levels
of contaminants should be declining, not be present at varying level's, and not be controlling
other ecosystem components.

Section 2
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2.3 Indicators

Indicators are measurable features that identify the current state of the ecosystem
relative to the desired state. The desired state is defined through the ecosystem
management objectives, which are compatible with the modeled results as expressed
in the Ecosystem Alternative. Indicators shall be identified to track progress toward
the ecosystem management objectives.

A set of Great Lakesindicators has been, and is continuing to be, developed through
the State of the Lakes Ecosystem Conference (SOLEC) process, and biennial
assessments of the condition of Lake Erie ecosystem components are being made. To
the extent possible, indicators for the Lake Erie ecosystem objectives shal reflect those
for SOLEC reporting. However, Lake Erie has many unique features that may require
specific indicators not included in the SOLEC set. In other cases, the indicators may
be similar, but the target or desired end-state may be unique for Lake Erie.

Currently over 90 surveillance and monitoring programs are underway in the Lake
Erie basin. To the maximum extent possible, Lake Erie Ecosystem Alternative Indicators
shall utilize these existing programs to track progress.
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Section 3: Beneficial Use Impairments Update

3.1 Introduction

A detailed beneficid use impairment assessment (BUIA) was presented in the Lake
Erie LaMP 2000 document. It serves as the foundation for charting the future direction
of the Lake Erie LaMP. Table 2 summarizes the impairment conclusions and causes of
impairment as listed in the Lake Erie LaMP 2000 document. A full report for the
Degraded Wildlife Populations and Loss of Wildlife Habitat BUIA was not yet complete
for the LaMP 2000 report, so this section focuses heavily on the specific findings in
that report. Also included are updates for several of the other BUIAS, athough no
changes in impairment conclusions have occurred during the last two years.

Table 2: Summary of Beneficial Use Impairment Conclusions from Lake Erie
LaMP 2000 (updates for 2002 are noted in italics)

Use Impairment Impairment Type of Impairment

Causes of Impairment

Conclusions
Fish & Wildlife  Impaired  FISH*- sport fish consumption advisories in open and FISH - PCBs, mercury, lead,
Consumption tributary waters of all basins. chlordane, and dioxins
Restrictions WILDLIFE - human consumption advisories for snapping WILDLIFE - PCBs, chlordane, DDE,

turtles (including eggs) and waterfowl in NY waters,
eastern basin. Ohio will issue advisory for snapping
turtles in 2002.

DDT, mirex, mercury, lead
Section 3

Tainting of Fish  Not
& Wildlife Flavor Impaired

NONE

NONE

Degradation of Impaired  Unmet fish population objectives; loss of spawning and  Habitat loss and degradation;
Fish Populations nursery area; loss of population diversity; rare, non-indigenous species (exotics);
threatened, endangered and special concern species; forage fish availability reduced;
reduced predatory function; unnaturally high fish over-exploitation; loss of native
community instability; inefficient use of food web energy. stocks/species, particularly
keystone predators.
Degradation of Impaired  Unmet wildlife population objectives; population Fire suppression; logging; filling
Wildlife fragmentation, isolation, and instability; loss or reduction and draining of wetlands; high
Populations in species indicative of quality habitat; loss of source water levels, storm surges;
populations; rare, endangered, threatened, and special  dredging and channel
concern species; accelerated parasitism/predation; modifications; water diversions;
competing uses of a given habitat; changes in ground  shoreline hardening
temperature and moisture conditions in forested area;  and back-stopping; contaminated
loss of travel lanes; loss of range/area-sensitive species sediment; contaminant and
(e.g. amphibians & reptiles, rails, bitterns, sedge wrens,  nutrient loadings; navigation/
bald eagle) boating activities; exotics.
Fish Tumorsor  Impaired Incidence rates of fish tumors or other deformities exceed PAHs (brown bullhead), unknown
Other rates at leastimpacted sites within the LE basin; presence  (other species)
Deformities of neoplastic or preneoplastic liver tumors in brown
bullheads
Animal Impaired  Exposure above effect levels in bald eagle, herring PCBs and other organochlorines,
Deformities or gull, cormorant, common tern and eastern spiny dieldrin (eagles), DDE, PAHs
Reproduction softshell turtle; deformity impairments in mudpuppy; (mudpuppy), nitrates (frogs and
Problems likely impairment in mink, river otter, snapping toads)

turtle, and frogs and toads




Section 3

Use Impairment Impairment Type of Impairment

Causes of Impairment

Conclusions
Degradation of Impaired  Degraded benthic community (composition and Contaminated sediments,
Benthos interactions among components) compared to reference non-indigenous species or exotics,
conditions. Dominant species indicate degraded loss and degradation of habitat
environment. particularly in wetlands
Keystone species absent or nearly gone:
*all basins - unionid mussels, Gammarus amphipods;
*east & central basins - Diporeia amphipods;
*east and western basins - fingernail clams;
*middle of western basin - Hexagenia (mayflies).
Unmet objectives for benthic density, biomass or
productivity; toxicity to benthic organisms; elevated
incidence of deformities or other abnormalities;
contaminant burden is high enough that predators
may be at risk of bioaccumulating toxics.
Restrictionson  Impaired  Dredged materials require confined disposal in certain ~ PCBs, heavy metals
Dredging tributary mouths and harbors of all basins.
Activities
Eutrophication Impaired  Maumee Bay, lake effect zones of Maumee/Ottawa Phosphorus
of Undesirable Rivers, western basin; nearshore and river mouth areas of
Algae Canadian eastern basin (excessive Cladophora; P levels
above Canadian guidelines in tributaries). Potentially
impaired - lake effect zones of certain Ohio tributaries
(degraded fish communities), western and central basins;
Rondeau Bay and nearby nearshore and river mouth
areas, Canadian central basin.
Restrictionson  Not NONE NONE
Drinking Water  Impaired
Consumption or
Taste & Odor
Problems
Recreational Impaired  Exceedances of bacterial guidelines established to E. coli and/or fecal coliform,
Water Quality (nearshore  protect human health PAHs**, PCBs**
Impairments areas, all
basins)
Degradationof  Impaired  High turbidity; obnoxious odors; decaying Cladophora Excessive Cladophora, point/non-
Aesthetics on the shoreline; seasonal fish die-offs because alewife/ point source stormwater runoff,
other exotics are not acclimated to colder winter water excessive floating garbage and
temperatures; hindrances to recreational use due to debris, dead fish, excessive zebra
floating garbage and debris/zebra mussels. mussels on shoreline areas.
Added Coststo  Not NONE NONE
Agricultureor  Impaired
Industry
Degradation of Impaired = PHYTOPLANKTON - eastern basin - total standing crop ~ Zebra and quagga mussel
Phytoplankton and photosynthesis are below the potential set by P grazing; high planktivory.
& Zooplankton loading in the nearshore; loss of keystone species; loss
Populations of trophic transfer to Diporeia.

ZOOPLANKTON - eastern basin - loss of dominant
cold-water species; eastern and west-central basins -
reduction in mean size points to potential impaired
trophic transfer; west central basin - Bythotrephes acts as
an energy sink; western and central basin lake effect
zones - habitat loss and degradation.




Use Impairment Impairment Type of Impairment
Conclusions

Causes of Impairment

Loss of Fish
Habitat

Impaired  Unmet fish habitat objectives; loss of habitat diversity
and integrity; loss of spawning/nursery areas; barriers to
migration; changes in stream temperature, water quality
and hydrology; high turbidity; loss of aquatic vegetation;

changes to benthic species composition.

Destruction and draining of
wetlands;dams, dikes, dredging/
channel modifications, water
taking; streambank/shoreline
filling and hardening; sediment/
chemical contaminant/nutrient
loadings; navigation/recreational
boating activities; exotics,
Cladophora fouling (eastern basin
nearshore)

Loss of Wildlife
Habitat

Impaired  Unmet wildlife habitat objectives; habitat fragmentation
and loss of niches; loss of diversity and integrity;
population demands exceed available habitat (e.g.
colonial waders that use the Lake Erie Islands); loss of
stopover habitat along migratory corridors (birds,
butterflies, bats); loss of cover for protection from
predation; loss of or accelerated succession patterns; loss
of area available for habitat expansion; loss of buffer
functions between one habitat type and another; loss or
reduction in quantity/quality of nesting/denning areas;
loss or reduction in quantity/quality of food sources.

Fire suppression; logging;
destruction and draining of
wetlands; high water levels, storm
surges; dredging/channel
modifications, water taking,
streambank/shoreline filling,
hardening and backstopping;
sediment/chemical contaminant/
nutrient loadings; navigation/
boating activities; exotics.

*Commercial fishermen in Ontario are prohibited from selling carp that are 32 cm or larger, due to PCBs.
** PAHs are the basis for a human contact advisory in the Black River Ohio Area of Concern and PCBs are the basis for a

human contact advisory in the Ottawa River (Maumee Area of Concern).

3.2
Habitat

Section 3

Degraded Wildlife Populations and Loss of Wildlife

A summary of the Degraded Wildlife Populations and Loss of Wildlife Habitat
Technical Report (Lambert et a. 2001) has been completed. A wide variety of interest
groups and agencies (wildlife managers, natural heritage biologists, academics, etc.)
assisted in providing information and reviewing draft doc