FINAL - June 27, 2005
Delisting Criteria for the Canadian Portion of the
Detroit River Area of Concern

In 1987 the governments of Canada and the United States signed a protocol amending the
Great Lakes Water Qudity Agreement of 1978 by the addition of Annex 2, “Remedid Action Plans
and Lakewide Management Plans’. Under this annex, the two governments identified 43
environmentally degraded hot spots, or Areas of Concern (*AOC”), throughout the Gregt Lakes where
changes had occurred in the chemicd, physicd, or biologicd integrity of the ecosystem sufficient to
impair one or more of fourteen enumerated beneficia uses. The two federal governments undertook to
cooperate with state and provincia governments to prepare a three-stage Remedid Action Plan
(“RAP") for each AOC. Under the terms of the Agreement, the International Joint Commission
reviews and comments on RAPs as each stage is completed and submitted for approval.

The Detroit River and its watershed is one of these designated AOCs, and it is one of only five
binationd AOCs. The Detroit River is a connecting channd in the centre of the internationd Greet
Lakes system, and links Lake St. Clair to Lake Erie. Its watershed, more than 2000 square kilometres
(1242 square miles) in Sze, contains two large metropolises: Detroit, Michigan and its suburbs (with a
population over three million) and Windsor, Ontario and its suburbs (with a population of 280,000).
Theriver isabout 51 kilometres (32 miles) long, with awidth that varies from 600 metres (1969 fest) at
the Ambassador Bridge to over six kilometres (3.7 miles) where it emptiesinto Lake Erie. The depth
ranges from 16 metres (50 feet) in the upper siretchesto just 0.9 metres (three fet) in parts of the
lower river, and the flow rate is roughly 453 hillion litres (120 billion US gdlons) per day.

The Detroit River's Canadian tributaries include the Little River, Turkey Creek, and the Canard
River. Partsof Turkey Creek and the lower Little River flow through urban aress, while the southern
part of Turkey Creek’ s watershed, the upper Little River and the Canard River drain farmland. About
aquarter of the Canadian shore of the Detroit River is occupied by industry, another quarter by
resdentia aress, and haf isundeveloped. The U.S. tributaries to the Detroit River include the Rouge
River (itsdf an AOC), and the Ecorse and Monguagon Creeks. The Detroit River AOC isuniquein
that it has another AOC as atributary toit. In contrast to the Canadian watershed, al of the U.S.
tributaries drain primarily urban areas, much of which isheavily industridized. Mogt of the U.S. shore
of the Detroit River is developed.

The River isimportant both for commerce - 8,000 ships ayear traverseit, and for recreation -
boaters, anglers and bird watchers enjoy it in large numbers. Itsimportance to both groups is reflected
in its unique dua designation as both a Canadian and American Heritage River. These designations
highlight the importance of preserving the fish and wildlife habitat in the river: 65 species of fish currently
resdein it while perhaps 40 more have been logst as aresult of human activity. Various species of birds
and other wildlife aso inhabit the river and its wetlands.
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In the origind Stage One RAP, only eight of the fourteen Beneficid Use Impairments (BUIS)
were thought to be impacted in the Detroit River AOC. However, additiona research has now
demongtrated that eleven of the fourteen BUIs are likely impaired in the AOC, another BUI has been
added which isdso impaired, one BUI islikely not impaired, and knowledge of the remaining two
imparments is insufficient to reach a definitive concluson. Theimparments are aresult of a number of
factors, including urban and industria development in the watershed and inputs of bacteria, PCBs,
PAHSs, metds, ails, and greases, aswell asthe loss of fish and wildlife habitat. Combined sawer
overflows and industrid and municipa discharges are mgor contaminant sourcesin theriver. Further,
in Michigan, sormwater runoff and tributaries such as the Rouge River are dso mgor sources of
contamination. Invasive species, changes in the fish community structure, and reductions in wildlife
populations are additiona concerns.

The process of developing delisting criteriafor the Detroit River AOC has been lengthy. In
December 2000, Jennifer Read of the Great Lakes Indtitute at the University of Windsor, on behalf of
the Detroit River Canadian Cleanup Committee (DRCCC), prepared a draft document entitled
Criteria for Determining Delisting Eligibility for Impaired Beneficial Uses in the Detroit River
Area of Concern. That document summarized the efforts of agroup of scientists, resource managers,
and concerned citizens from both the US and Canada to begin the process of developing delisting
criteriawith scientifically determined targets specific to the Detroit River AOC. That report was
andysed and consdered at three binationa public meetings hosted by the Citizens Environment Alliance
in February and March of 2001. A summary of the conclusions reached at those meetings was
presented by the organizersin A Report to the Detroit River Canadian Cleanup Committee on the
Restoration of the Detroit River Area of Concern. In April 2002, aworkshop was facilitated by
Dave Dolan, Professor at the University of Wisconsin at Green Bay, with expertsin the field and other
interested parties to further define the proposed delisting criteria. The workshop conclusions were
complied by Dave Dolan and Pat Murray into a July 2002 document entitled Workshop on Delisting
Criteria for the Detroit River Area of Concern. Thisreport relies on and draws from dl of the
above preparatory work, with particular emphasis on the latter document. Throughout the delisting
process, efforts have been supported by funding from Environment Canada

Although dlearly dl beneficid use impairments should be addressed before an AOC can be
consdered for ddigting, it has become evident that some of the impairments are ‘ primary’, and
restoration of these impairments is requisite for achieving progress on any of the * secondary’
impairments. Until the primary impairments are restored, resources should be focused on the
retoration of primary imparments. A table detailing the designation and status of the imparmentsin
the Detroit River AOC is below, followed by a detailed discusson of each BUI inturn.

These criteria are the current Canadian targets for the Detroit River RAP. As such, they will
provide guidance for efforts and work plans on the Canadian Sde of theriver. These criteriaare not
st in stone; rather, as new information is learned, they will be subject to correction, amendments or
updates. Effortswill continue to work with the United States to develop binational delisting criteria for
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the Detroit River RAP.

Beneficid Use Impairment Stausin Detroit Desgndion - Primary
River AOC or Secondary
1. | Redrictionson fish and wildlife Impaired for fish Primary
consumption
2. | Tanting of fish and wildlife flavour Impaired for fish Secondary
3. | Degradation of fish and wildlife Impaired Primary
populaions
4. | Fishtumours and other deformities Impaired Primary
5. | Bird or anima deformities or other Impaired Primary
reproductive problems
6. | Degradation of benthos Impaired Primary
7. | Regtrictions on dredging activities Impaired Secondary
8. | Eutrophication or undesirable dgae Likely not impaired Secondary
(requires research)
9. | Redtrictions on drinking water Impaired (taste and Secondary
consumption or taste and odour odour)
problems
10. | Beach closings Impaired Secondary
11. | Degradation of aesthetics Impaired Secondary
12. | Added coststo agriculture or industry | Not impaired Secondary
13. | Degradation of phytoplankton and Insufficient evidence Primary
zooplankton (requires research)
14. | Lossof fish and wildlife habitet Impaired Primary
15. | Exceedance of water quality Impaired Primary
standards/objectives

It should be borne in mind when assessing these delisting criteria that the attainment of these
gods would not mean that the Detroit River has returned to a pristing, natural state. Indeed, such a
god is utopian given the current date of the Great Lakes asawhole, aswdll as the redlities of the
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planet’s environment. However, the achievement of these goal's would mean that the Detroit River isno
longer the serioudy polluted body of weter it once was, and iswell on itsway to becoming even
hedlthier. It isunderstood that ongoing monitoring, enforcement, and action will be required to ensure
that progress is continuing, and that new issues are not becoming a concern.

Beneficid Use Impairment #1 - Restrictions on Fish and Wildlife Consumption

Deliding criteria

1) Contaminant burdensin sport fish species decline below the strictest action leve for dl
juridictions issuing fish consumption advisories for aminimum of three years, with levels
demondtrating a downward trend. Contaminant levelsin fish which are aresult of pollutants
originating outside the AOC - and which therefore cannot be addressed within the watershed -
should not be a barrier to ddisting.

2) Contaminant burdens in relatively non-migratory fish species (even though such species are
seldom preferred sport fish species) decline below action levelsfor dl jurisdictions that issue
fish consumption advisories for aminimum of three years, with levels demondrating a
downward trend. Contaminant levelsin fish which are aresult of pollutants originating outsde
the AOC - and which therefore cannot be addressed within the watershed - should not be a
barrier to ddiding.

3) No public hedlth advisories are in effect for human consumption of wildlife for aminimum of
three years.

Consumption advisory programs were developed primarily to inform recreationd anglers of the
quality of the sports fish population. The vdidity and utility of these advisories depend on the scope and
dructure of the monitoring program. Monitoring programs should be established to regularly assess
levels of mercury, PCBs, dioxin/furans and dioxin-like PCBs in the Detroit River fish population, with
monitoring for other chemicasincorporated if warranted by scientific research. Monitoring should
continue even after ddigting to confirm that downward trends persst and that human hedlth remains
protected. When assessing safe contaminant levels, it is necessary not only to compare results with
current advisories (which are periodicaly updated), but aso with current scientific research. Recent
evidence suggests that a cumulative response to amixture of contaminant concentrations needsto be
assessed when deve oping maximum alowable contaminant intake levels and setting consumption limits.
Contaminant data needs to be augmented with biologica data to enable vaid comparisons of datasets
from different sources. Consumption advice should be based on a common maximum alowable daly
intake of a contaminant. The principle of multiple-contaminant impact assessments related to
consumption advice should be promoted, utilizing the principle of Toxic Equivaencies.

The current number and type of fish consumption advisoriesin the Detroit River AOC indicate
asarious problem. In Ontario, fish consumption advisories arein place for ten species of sport fish,
while the most severe type of advisory (‘ no fish consumption whatsoever’) isin place for eight species.
In Michigan, fish consumption advisories are in place for 9x species of fish, while the most severe type
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of advisory isin place for only onefish species. A 2000 survey of anglers on the Canadian shoreline of
the Detroit River identified the ten most frequently consumed species of fish. There are consumption
advisories currently in place for Six of the ten most frequently consumed species, demongtrating a
serious issue from a public health perspective.

Despite the need for, and importance of, fish consumption advisories, they may be inadequate
for indicating the status of locdl, point source, bioavailable contaminants. Sedentary, bottom-feeding
fish species, or those with limited migration patterns (carp and freshwater drum) can provide religble
data on the bioavailability of contaminants from loca point sources. On the other hand, data from
migratory fish gpecies such as top predators (walleye and northern pike) will not provide data on
gpecific, loca environmenta conditions, as these species tend to integrate environmenta conditions
throughout their range of movement. As such, delisting criteria need to involve more than asmple
requirement that there be no current consumption advisories for fish and wildlife. Some consumption
advisories are st at levels 0 low that no amount of remedid activity in the Detroit River would reduce
chemical concentrations to levels not requiring advice restricting consumption. In addition, a portion of
the contamination burden of somefish isaresult of chemicas originating outsde the AOC. Somefish
gpecies not currently consumed by humans may be more accurate indicators of the hedlth of the Detroit
River than the more commonly consumed and studied top predator fish, and should therefore be
included in toxicity research and in delisting criteria

In the Detroit River, PCBs are responsible for 51 percent of the Ontario advisories, elevated
mercury levels for 32 percent, and dioxin for seventeen percent. PCBs and mercury are also
respongible for virtudly dl of Michigan's advisories (dioxin is responsble for one Michigan carp
advisory). Dioxin should be monitored as an emerging issue. With respect to mercury and PCBS, fish
contaminant levels have declined little, if a dl, in the past two decades.

Bendficid Use Impairment #2 - Tainting of Fish and Wildlife Havour

Deiging criteria
1) Survey results confirm no tainting of fish or wildlife flavour.

As asecondary BUI, efforts should not be directed towards addressing thisimpairment until the
more serious primary impairments have been addressed. In particular, it is anticipated that as

consumption advisories are addressed, fish and wildlife flavour issues will aso beimpacted. Thereis
currently no evidence of tainting of flavour of locd wildlife.

Beneficial Use Impairment #3 - Degradation of Fish and Wildlife Populations

Deiging criteria
1) Environmenta conditions should support sdf-sustaining, hedlthy, and geneticaly diverse
communities of most sendtive indicator species a levels of aundance and biodiversity that
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would be expected from the amount and qudity of suitable physicd, chemicd, and biologicd
habitat present. The objectives for this AOC should be consistent with Great L akes ecosystem
objectives, the Great Lakes Fishery Commisson’s fish community gods for adjoining waters,
and the conservation vison for the lower Detrait River.

2) Scentificdly defengble fish and wildlife bioassays confirm that there is no Sgnificant toxicity
from water column or sediment contaminants.

3) Asmuch asis possible in a connecting channel, programs should be in place to discourage
further proliferation of existing non-native species, and the prevention of future introductions.

Thereis ample scientific proof that the water and sediments of the Detroit River are
contaminated and that exposure to these contaminants has degraded loca populations of fish and
wildlife, including amphibians, zooplankton, benthic invertebrates, birds, and numerous fish species.
Contaminants have aso caused physiologica imparments such as decreased reproduction, embryonic
deformities, immune system suppression, reduced recruitment, tumours and lesons. Ample evidence
aso supports the position that other important factors in population degradation are the loss of nearly dl
the coastal wetlands found aong the river banks, and the destruction of the river bottom by blagting,

dredging, and filling,

The causes of thisimparment are sysemic. Consequentidly, ddigting of thisimparment should
not be considered until the other seven primary BUIs have been found to meet their ddisting criteria.
This does not mean, however, that efforts a addressing thisimpairment should not be made. In fact,
any effortswill be especidly vauable because of the direct pogtive impact they will have on other
beneficid uses. Ongoing assessments using published methods should be undertaken to monitor the
recovery and abundance, as well as the contaminant body burden, of indicator species such as
amphibians, bad eagles, canvasback ducks, mink, and sngpping turtles. Ongoing monitoring should
aso evauate the abundance of larvd fish, the incidence of fish tumours, and the genetic diversity of
brown bullheads. Index stations, including both reference sites and worst-case Sites - preferably those
for which current or historic data are dready available - should be eva uated regularly to assess

progress.

The ongoing monitoring of keystone species must be expanded. Bad eagles are commonly
cited as an indicator species, but even at its peak, the number of bald eagles supported by the Detroit
River waslow. As such, assessments of the population hedlth and breeding success of additiona
keystone species are necessary. Both lake sturgeon and river otters are returning to the area and could
serve as sengtive indicators of the hedth of theriver. Speciesthat are especidly sendtive to change
should aso be monitored to assess the ongoing impact of non-native invasive species.

Bendficid Use Impairment #4 - Fish Tumours and Other Deformities

Deliding criteria
1) Incidence rates of fish tumours or other deformities do not exceed rates at unimpacted control
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gtes for aminimum of three sampling periods spaced two to three years apart, and should
demongtrate a downward trend.

2) At aminimum, three year old Detroit River brown bullhead should not exceed liver tumour
incidences of five percent, externd tumour incidences of twelve percent, and barbel lesion
incidences of twelve percent. These criteria should be met a the ten percent significance leve
in dl areas of the Detroit River.

Elevated leves of both internal and externa tumours in fish have been associated with
carcinogens in sediment and water a avariety of locationsin North America. Over the years numerous
field and laboratory investigations have demongtrated a cause and effect relationship between
carcinogens (in particular polynuclear aromatic hydrocarbons, or PAHS) and liver cancer in fish. One
of these sudies linked high PAH metabolite levelsin bile with elevated levels of DNA adductsin the
livers of Detroit River brown bullhead and walleye. Despite thislink, there are difficulties with
absolutely correating specific levels of contamination and cancer preva ence because cancer research
dedswith statistica probability, as opposed to acute toxicity.

It isimportant when quantifying tumour numbers that data is Sandardized, and that incidences
are counted in the same manner in each study. Certain factors should aso be controlled to increase
reliability. Brown bullheads and white suckers are good indicator species in the Detroit River, asthey
have relatively smal home ranges and are therefore differentialy exposed to contaminants based on the
areaof theriver in which they live. Only those fish aged three and over should be studied, because
tumour frequency increases with age. Findly, the season in which data is collected should be
consdered, asit can appear to influence tumour prevaence. Canadian and US researchers should
collaborate in combining both their historica and recent data into a single database, with uniform
trestment of variables and Smilar collection methodologies. Thiswill not only ad in defining areas for
future sudy, but will dso dlow ongoing assessment of remediation efforts.

Currently in the Detroit River, internal cancer and liver neoplasms are found in about seven
percent of brown bullheads aged three years and older. While research suggests that for the hedlth of
the river to be considered improved this percentage should be reduced to five, it must also be bornein
mind that these percentages are not datisticdly distinguishable without testing a very large number of
fish. Assuch, remediation efforts with respect to this type of tumour are very close to the ddisting god
and increased efforts should be focused on other types of tumours. About 23 percent of brown
bullhead aged three years or older exhibit externa tumours and raised lesions, in contrast to a
recovering river in which the rate would be roughly twelve percent. Barbel (sensory receptor) lesons
have been noted in about 50 percent of the same fish, while preliminary research suggests thet this rate
should be closer to twelve percent aswell. Scientific research should be undertaken to investigate
background rates of barbel |esions and unaffected blood parameters, both of which can be obtained
without killing the fish.

Periodic monitoring should continue after ddisting to detect any upswingsin tumour rates early,
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and to ensure the ongoing hedlth of fish populations. It should be borne in mind that the ddisting criteria
are to be gpplied to fish throughout the river, but should aso be met individualy by populations of fish
in the more contaminated sections, such as the Trenton Channdl.

Beneficid Use Impairment #5 - Bird or Anima Deformities or Reproductive Problems

Deliging criteria

1) Incidence rates of bird and anima deformities or reproductive problemsin senting wildlife
species do not exceed background levels at suitable reference stes esewhere in the Gresat
Lakes basin or in suitable inland control populations for aminimum of three years.

During the late 1960s and early 1970s, reproductive problems and population declines were
observed in fish-eating birds throughout the Great Lakes. Herring gulls, double-crested cormorants,
black-crowned night herons, bald eagles, and a variety of terns were among the species affected.
Heightened embryonic mortdity, reduced survivd of offspring, and dtered reproductive behaviour of
adults contributed to reproductive faillures. All were associated with exposure to various
organochlorine contaminants. The pesticide DDT caused eggshel| thinning in some species.
Developmentd abnormdlities such as crossed hills, clubbed feet, and edema (swelling) in the head,
neck, and abdomen were associated with exposure to PCBs. This suite of effectsisreferred to as
Gresat Lakes Embryo Mortdity, Deformities, and Edema Syndrome (GLEMEDS). Other physiologica
effects such as immunosuppression, reduced vitamin A, and dtered thyroid status have also been
documented in Great Lakes birds.

Reproductive problems have aso been noted in wildlife other than birds in polluted aress of the
Great Lakes, including snapping turtles, amphibians, and mink. Concentrations of many
organochlorines steeply declined following restrictions in the 1970s, but rates of decline have dowed
dramaticaly in the last decade. While reproductive outcomes and the genera hedth of many Greet
L akes speciesimproved throughout the remainder of the 1970s and during the 1980s, effects continue
today in many fish-egting species in the more contaminated arees. Severe eggshell thinning and
cons stent reproductive failure are now uncommon, but elevated embryonic mortality and occasiond
reproductive falures ftill occur. Current levels of contamination are associated with biologicdly
sgnificant health impacts, many of which have been reveaed in recent years as new methods have been
goplied to field studies. These types of reproductive impa rments and deformities have been and
continue to be observed in the Detroit River AOC.

The Canadian Wildlife Service has indituted a comprehensive Wildlife Hedlth Effects Project to
study various wildlife species (mink, snapping turtles, colonia waterbirds, and bad eagles) in Canadian
Areas of Concern. Although the Detroit River assessment is not complete, preliminary results indicate
continued reproductive impairments in severd species. Thistype of assessment and additiona
comprehensive monitoring studies should be repesated every three to five years to ensure adequate data
for measuring improvement. Small scdle and ongoing studies, such as those researching contaminantsin
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herring gull eggs, mudpuppy deformities, and the reproductive success of sngpping turtles, should
continue. All research should utilize new measures of reproductive heath as well as recent advancesin
genomics and molecular and cdll biology. Future research efforts should ensure that both traditiona
contaminants and newly emerging contaminants, such as polybrominated biphenyl ethers, are studied.

Although bald eagles are frequently cited as an indicator Species, their smal population in the
Detroit River areaiis insufficient to provide satisticaly sgnificant samplesin any single year. However,
the examination of data collected over a period of five to ten years may provide vauable information,
especidly for nest occupation, hatching success, fledging success, and contaminant concentrations.
Although it would be dmost impossible to caculate actud rates, the presence aone of specific
deformities related to certain contaminants may indicate ongoing serious environmenta problemsin the
AOC.

Beneficia Use Impairment #6 - Degradation of Benthos

Deliding criteria

1) At a minimum, benthic community composition must contain none of the attributes that would
characterize a degraded community for at least four years. Attributes of a degraded community
indude:
a) An indicator species characterigtic of degraded environmenta conditions is dominant;
b) A keystone species expected in a specific habitat is absent or has been replaced by an
invading species,
¢) Taxa desgnated as ecosystem objectives for a specific zone have not atained the
recommended dengity, biomass, or productivity;
d) The compogte (multimetric) biotic score determined for the area does not fal within arange
previoudy designated as indicative of unimpaired qudity;
€) A suite of species (multivariate assemblage) collected from the areais very different
(statigtically sgnificant different, p<0.01) from the assemblage of species expected to be found
in reference areas with the same physical environmentd characteridtics; or
f) The taxa richness per unit of benthic dengty is below that expected of a particular
environmen.

2) Toxicity of sediment associated contaminants at gppropriate stes should not be significantly
higher than controls. The benthic community should be considered impaired by toxicity if:
a) The community is degraded,
b) Bioassays usng sediment from a particular arealindicate toxicity to benthic organiams,
€) Zoobenthos collected from the sediments have significantly eevated incidences of deformities
or other abnormalities; or
d) The contaminant burden of benthic animasis great enough that the predators are at risk of
biocaccumulating concentrations of the contaminants that would trigger human consumption
advisories.
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The benthic community refers to the assemblage of invertebrate animasthat spend dl or part of
therr life cycle on or in wetted subgtrates. The composition of the community depends heavily on the
physicd environment in which the benthoslive. River benthos can be characterized as typicaly resding
in either erosona or depostiond habitats. The fauna of erosona habitats typicaly dwell on hard
subgtrates and require specific flow conditions to provide adequate oxygen and food. The fauna of
depositiona habitats burrow into the fine sediments where they live and feed. Both types may be
severdy impacted by hypoxia (low oxygen), thermd extremes, and water and sediment toxicity. As
such, zoobenthos communities, and the variety of speciestherein, have closely tracked the water
quaity, sediment characteristics, and trophic status of aquatic systems. This relationship makes an
evauation of the impairment status of zoobenthos particularly useful in assessing the ecologica hedth of
abody of water. Degraded benthic communities have been documented in the Detroit River, especidly
aong the Michigan shordine.

There are many different types of benthic invertebrates that can be used to assess the sate of
the Detroit River, including mayflies, caddisflies, midges, and worms. In order to provide specific
targets, some scientificaly-established levels for benthic organisms are outlined below. However, these
criteriaonly indicate a community that would not be considered degraded, and that would contribute to
deliging. Effortswould il be required to return Detroit River benthosto alevel that would be
consdered hedlthy. In depositiona sediments, devated dengties of worms (Tubificidag) point to
anoxic (oxygen depleted) sediments, and are broadly recognized indicators of organic pollution.
Therefore for the Detroit River to be consdered non-degraded, no more than 3,000 worms should be
found per square metre. Gammar us and Echinogammar us are moderately tolerant of pollution, and
as aresult, their aosence from depostiona habitats indicated degredation. Mayflies (genus
Hexagenia) are indicators of clean water, and studies suggest that in a non-degraded Detroit River
they should be present a dengties of greater than twenty per square metre in oft sediments. Midges
(Chironomidae) can live and feed on ether depositiond or erosona sediments. Studies demonstrate
that at least four different types of midges should be found in an unbiased sample of fifty individuas from
non-degraded sediment. In erosiond sediments, Sites with good environmenta qudity should include
Turbdlaria (Dugesia flaworms), snails (Elimia and Amnicola), net-spinning caddisflies
(Cheumatopsyche and Hydropsyche: Hydropsychidae), amphipoda (Gammar us and/or
Echinogammar us), and hydrozoans (Cnidaria). Hydropsychids, or net-spinning caddisflies should be
present in erosona sediments at densities of at least 100 per square metre in anon-degraded river.

All benthos provide an important source of food for fish; therefore, benthos contaminant levels
areimportant. Even if the contaminants do not affect the benthos themselves, their body loads of
contaminants are biomagnified as they pass up the food chain, and have the potentia to serioudy impact
fish contaminant levels as aresult. Consequently, the levels of both PCBs and mercury in benthos
should be below 150 parts per billion, which is equivaent to the amount that would make benthos safe
to eet if they were fish rather than invertebrates. Because they feed on sediments, midge mouthpart
deformities can result from contaminated sediments. An incidence of mouthpart deformities (extraor
missing teeth of the mentum) in genera of susceptible chironomids/midges (Chironomus, Tribelos,
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Procladius, and Coel otanypus) significantly greater than 2.5+1.5 percent (p<0.05; n=150) indicates
degraded conditions. As such, the area should not be considered for delisting if a sample of 150 or
more individuals displays an incidence of $five percent anong sengitive taxa.

Mogt benthic species only live for one year, and therefore represent the state of the community
for that year. As such, ongoing monitoring is vauable, asit provides an annua snapshot of the sate of
the community. In order to be digible for ddisting, samples from the Detroit River should not identify
any characterigtics of adegraded community for at least four years.

Beneficid Use Impairment #7 - Redtrictions on Dredging Activities

Deliding criteria
1) Contaminants in sediments do not exceed gpplicable standards, criteria, or guiddines. As such,
there are no redtrictions on dredging or disposal activities.

The issue of dredging is closdly related to benthic degradation. For both uses to be unimpaired,
sediment quaity must be uncontaminated. Due to this interconnection, aswell asto the fact that
dredging does not ordinarily provide direct benefits to the ecosystem, it is consdered a secondary use
imparment. In some cases dredging can negatively impact other beneficid uses, especidly if
contaminated sediments that are otherwise not bioavailable are disturbed and released into the
waterway. Effortsfocusng on thisimpairment should not be put forth until the more critical primary
impairments have been addressed. In the interim, dredging of the riverbed continues, with some
restrictions imposed regarding the disposal of removed materids.

Beneficid Use Impairment #8 - Eutrophication or Undesirable Algae

Deiging criteria

1) There are no persstent water quality problems (e.g. dissolved oxygen depletion of bottom
waters, nuisance alga blooms or accumulations, decreased water clarity, etc) attributed to
cultural eutrophication. Alga bloomsin Lake Erie should not be atributable to Detroit River
water quaity imparments.

Although dgd blooms have not been alarge concern in the Detroit River (partidly as aresult of
its high rate of flow), they have serioudy impacted Lake Erie. Given that the Detroit River feeds water
into Lake Erie, it isimportant that phosphorus target loadings are not increased or exceeded for the
river. In order to determine whether thisuseisimpaired in any way in the Detroit River, scientific
research should be undertaken to clearly establish that concentrations of phosphorus are not higher in
the lower areas of theriver than in the upper areas. If it is determined that thisis the case, thisuse
would not be consdered impaired in the AOC. In any respect, thisimparment is consdered
secondary, and therefore should not be focused on until more serious primary impairments have been
redressed.
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Beneficid Use Impairment #9 - Regtrictions on Drinking Water
Consumption or Taste and Odour Problems

Deliding criteria

1) Densities of disease-causing organisms, or concentrations of hazardous or toxic chemicals or
radioactive substancesin treated drinking water supplies do not exceed applicable human
hedlth objectives, sandards, or guiddines.

2) Surveys confirm that taste and odour problems are absent.

3) Treatment needed to make raw water suitable for drinking does not exceed the standard
treatment used in comparable portions of the Great Lakes which are not degraded (i.e. sttling,
coagulation, dignfection).

A large percentage of the drinking water consumed by the millions of resdents of the Detroit
River watershed comes from the river itsdf. Assuch, the quality of the water drawn from theriver is
important to their qudity of life. Although there are not currently any restrictions on treated drinking
water consumption, taste and odour problems have been noted in the past, necessitating additional
water trestment. However, it is anticipated that as other use impairments are addressed, overal water
quality will improve and therefore this use is consdered a secondary impairment.

Beneficid Use Impairment #10 - Beach Closngs

Deliding criteria

1) When waters, which are commonly used for total body contact or partial body contact
recreation, do not exceed applicable standards, objectives, or guiddines for such use.

2) There are no closures of Detroit River or tributary beaches as aresult of water quality
impairment for aminimum of two years.

Beach closingsin the AOC are rdlaively frequent occurrencesin the summer months as a result
of bacteriologica concerns. Monitoring on the Detroit Sde of theriver is done by the Wayne County
Hedth Department, while monitoring of Canadian beaches is done by the Windsor-Essex County
Hedth Unit. Bacterialevels set by Michigan's Department of Environmental Qudity are 130 E.coli
counts per 100 millilitres of water and 200 fecd coliform per 200 millilitres of water over a 30 day/five
sample average. Ontario’s bacterid limits are 100 E.coli per 100 millilitres of water over aone
month/five sample average. Despite the importance of this issue and the ongoing concerns it causes to
resdents of the AOC, it is consdered a secondary impairment. Thisis not to minimize the importance
of the issue, but rather to acknowledge that this impairment is interconnected with other primary
imparments and will be addressed indirectly as those imparments are tackled.
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Beneficid Use Impairment #11 - Degradation of Aesthetics

Deiging criteria

1) The waters are devoid of any substance which produces a persistent objectionable deposit,
unnaturd colour or turbidity, or unnaturd odour. Qil and petrochemicals should not be present
in concentrations that can be detected as avisible film, sheen or discolouration on the water
surface, detected by odour, or form deposits dong shorelines and bottom sediment. Water
should be free from substances attributable to municipd, industrid, agriculturd, and other
discharges, such as raw sewage, dredge spoils, and spills that will settle to form putrescent or
otherwise objectionable dudge deposits.

Aswith the previous impairment, degraded aesthetics have been a problem in the AOC in the
past. Problems have included debris and objectionable deposits from combined sewer overflows
(CS0s) and numerous spills of various materids. However, it is considered a secondary impairment
because it is anticipated that as other primary impairments are addressed, this imparment will dso
improve. Monitoring of thisimpairment could involve not only concentrating on specific spills or
complaints, but also compiling ahistorica visud record of the appearance of the river to document
improvemen.

Beneficial Use Impairment #12 - Added Costs to Agriculture or Industry

Deliding criteria

1) There are no additional costs required to treat the water prior to use for agricultura purposes -
including but not limited to livestock watering, irrigation, and crop spraying - and indudtrid
purpaoses - including commercid or industria gpplications and non-contact food processing.

This use has not been identified asimpaired in the Detroit River AOC. Treatment of water
intakes due to zebramussals is required in some instances, however, thisis a Great Lakes basn-wide
issue. Should future monitoring find that this use isimpaired, it should be addressed as a secondary
impairment which will be aneliorated as other use impairments are remedied.

Beneficid Use Impairment #13 - Degradation of Phytoplankton and Zooplankton

Deliding criteria

1) The phytoplankton and zooplankton community structures are seasondly and spatidly identified
as high qudity based on an objective and quantitative community andysis, an index of biologica
integrity, and/or a comparison to an agppropriate control Ste over three successive years.

2) Reaults of phytoplankton and zooplankton bioassays appear seasondly and spatialy to be
within acceptable limits for controlsin 95 percent of the samples over three successve years.

3) The phytoplankton and zooplankton anaysed for persstent, bioaccumulative substances (e.g.
PCBs and mercury) appear seasondly and spatidly to be below the levd of detection for
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measured contaminants in 95 percent of the samples over three successive years.

The status and qudity of Detroit River phytoplankton and zooplankton have been interpreted in
severa ways, ranging from impaired, to not impaired, to unknown. This uncertainty results from prior
research that used scarce, non-existent, or misinterpreted data, and an dmost complete lack of recent
gudies. Assuch, the key priority in addressing this imparment isto commission research to adequately
assessthe leve of impairment, if any, of thisBUI.

The impairment of phytoplankton and zooplankton populations can be defined in terms of ether
florigtic or faund characteristics of community structures, water column toxicity to gppropriate
pecimens, and tissue contamination by heavy metals or organic substances. The community structures
of Detroit River phytoplankton and zooplankton gppear to be hedthy according to available research,
but they have not been assessed in over a decade and those samples that were assessed represented
limited locations. Monitoring of community structures should be done to confirm that phytoplankton
and zooplankton community structures are seasondly and spatidly identified as high quaity in 95
percent of the samples based on an objective and quantitative andlyss, an index of biologica integrity,
and/or a comparison to an gppropriate control Site over three successve years. The most recent
zooplankton toxicity bioassaysin 1986 indicated that Detroit River fauna were impaired or degraded.
No pardle bioassays have been conducted on phytoplankton and their satusis therefore unknown.
Research should be conducted to determine water column toxicity to both zooplankton and
phytoplankton. If seasond and spatid bioassay results are not sgnificantly different from acceptable
controlsin 95 percent of samples over three successve years, plankton in the Detroit River should not
be consdered impaired in this manner. Thereisaso little research available as to the body burden
contaminant levels of Detroit River phytoplankton and zooplankton, and the satus of this criteriais
therefore unknown. Research should be conducted to determine if such an impairment actudly exigs.
Plankton should be considered unimpaired when phytoplankton and zooplankton anaysed for
persstent, bioaccumulative substances such as PCBs and mercury are seasonaly and spatialy below
the level of detection for contaminants measured in 95 percent of samples over three successive years.

Bendficid Use Impairment #14 - Loss of Fish and Wildlife Habitat

Deliding criteria

1) The amount and qudity of physcd, chemicd, and biologicd habitat required to meet fish and
wildlife management gods has been achieved and protected.

2) Loss of productive fish and wildlife habitat in the Detroit River AOC has ceased, and is
protected by loca bylaws, ordinances, and/or statutes.

3) A net gain of restored and protected habitats has occurred in accordance with local fish and
wildlife management plans for the conservation and restoration of Detroit River habitat - in
particular, the Biodiversty Conservation Strategy for the Canadian portion of the AOC - and is
protected in perpetuity through local bylaws, ordinances, and/or statutes.

4) At aminimum, twelve percent of the AOC watershed should be comprised of qudity natura
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cover, and a buffer of natura riparian vegetation should border 75 percent of dl First-to-Third
Order streams and virtualy al wetlands.

An abundance of qudity habitat that sustains a vast number of fish, wildlife, and plant species
sgnificantly benefits anaturd resource. The loss of such habitats resulting from  disturbancesin the
physicd, chemicd or biologica integrity of anatural resource impairsthe beneficid use of that
resource. Overwheming evidence confirms the loss of fish and wildlife habitat in the Detroit River
AOC. A comparison of Detroit River maps from 1815 and 1982 shows that industria and urban
development are primarily responsible for the disgppearance of over 95 percent of upland forest, 96
percent of Canadian wetlands, and 97 percent of US wetlands. More recent information on the
watersheds that drain into the Detroit River shows that urban and agricultura development continue to
cause habitat loss. Not only have significant amounts of habitat been logt, but the quality of the
remaining habitat has been significantly degraded.

In order to hdt this decline, amoratorium on development in critica aress of the watershed is
required. If the present rates of habitat loss pers s, in fifteen years there may be no wildlife habitat |eft.
Efforts have been made by the US Geologica Survey and the Essex Region Consarvation Authority,
respectively, to identify natura areas that should be considered high priorities for protection and to set
retoration targets for the area asawhole. Designated qudity naturd areas and other existing habitats
should be protected through conservation easements, covenants, servitudes, land rezoning, and the
acquistion through donation or purchase of parcels of land that will be protected in perpetuity. Specid
efforts should be made to secure unique habitats. Given the dready very low levels of natura cover in
the watershed, it is criticd that existing habitat be protected. Even the best restoration projects can
take years to become established, and often only serve to offset habitat that has been lost to
development without any net gains.

Although it can be far more difficult and expendgve than protecting and enhancing existing
habitats, restoring habitats that have dready been logt it is a necessary part of achieving these ddlisting
targets. Theredlities of the area obvioudy preclude the restoration of dl of the 96 to 97 percent of
higtoric habitat that has been lost in the Detroit River AOC. However, redigtic targets for the
protection of biodiversty can be achieved. Currently in the AOC only gpproximately six percent of
natura cover/habitat remains. This percentage should be doubled to at least twelve percent a a
minimum. This dill fals below some of Environment Canada s habitat targets, however, if twelve
percent of the AOC were comprised of qudity fish and wildlife habitat, then the Detroit River would no
longer be consdered as serioudy degraded asit once was. Efforts should continue to attempt to
increase natura cover in order to continue to improve fish and wildlife habitat in the area, but this BUI
may be consdered for ddisting when levels reach twelve percent.

Forested areas should be expanded and connected so that the largest forest patch is at least

100 hectares - currently the largest patch is 62.4 hectares. The amount of overall forest cover currently
dtands at somewhere between 4.5 and 5.5 percent, which - dthough well short of Environment
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Canada s recommended target of thirty percent - likely meets the minimum recommended forest cover
target for the area of 4.8 percent. However, additiona forest cover is required in order to achieve the
riparian targets set out below. In addition, it iscritica to link forest patches with forest corridors at
least 100 metres wide - idedlly 500 metres wide - to alow species residing in those areas to expand
their ranges and maintain genetic diversity.

Riparian habitat, or naturaly vegetated areas dong First-to-Third Order streams and drains,
should be found aong a minimum of 75 percent of those streams before delisting occurs, a dramatic
increase from the exigting eight percent of streams, and that habitat should strive for awidth of 30
metres. This minimum is dill well short of the ultimate god for the AOC, which would seeriparian
vegetation aong over 90 percent of Firg-to-Third Order streams and surrounding all wetlands.
Although riparian vegetation can take many forms, efforts should be made to conform to the aredl's
natura vegetation. For example, most of the banks of the Canard River have historically been forested,
and therefore rehabilitation efforts along the Canard should focus on forest planting. On the other hand,
much of the area bordering Turkey Creek has historically been prairie, and therefore Turkey Creek
rehabilitation projects should focus on prairie planting.

Finaly, wetland areas must be increased and surrounded by buffer areas. Origindly, there was
awetland corridor a kilometre and a haf wide aong the river which has been logt to infilling. Although
that habitat can never be restored, wetlands should be increased where possible from their current
levels of one to 1.5 percent, much of which has been negatively impacted by poor water quality,
excessve sedimentation, and invasions of exatic species. Although common guiddines suggest Six
percent wetland cover, that god may not be redigtic in the Detroit River watershed. Instead, wetland
cover should be increased to more than 1.5 percent, the ecologica functioning of wetlands should be
improved where necessary and possible, and virtualy al wetland areas should be bordered by a 240
metre wide buffer grip to ensure sustainability and provide high qudity wildlife nesting habitt.
Wetlands are criticd not only because they provide habitat and food for fish and wildlife, but dso
because they increase water qudlity by filtering sediments, nutrients, and contaminants from inflowing
waters, and provide hydrologica benefits such as flood protection by reducing flood pesks and
shoreline erosion.

Beneficia Use Impairment #15 - Exceedance of Water Quality Standards/Objectives
(Added by the Detroit River Canadian Cleanup Committee in 1998)

Deiging criteria

1) The geometric mean for problematic historic and emerging RAP-critical pollutants (including,
but are not limited to, PCBs, lead, cadmium, zinc, dioxins, copper, and mercury) found at
upstream/downstream water quality index stations during the ice-free season complies with the
mogt stringent Canadian and US guiddines for aminimum of two years, and should follow a
continuing downward trend.
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Water qudity assessment isthe basis for dl monitoring programs. In riverine situations such as
the Detroit River, atypica srategy for monitoring water quality is an upstream/downstream index
dation gpproach, complemented by compliance monitoring of discharges dong theriver. Thisdlows
accurate assessment of whether or not the source of water contamination isloca. If water at upstream
and downstream Sites exceeds objectives equaly, it can be inferred that the source of the problem is
outside the AOC and, as such, cannot be addressed within the watershed. Ontario water quality
objectives are conservative numerical concentrations established to support and protect designated
uses of water for dl forms of aquatic life and al aspects of the aguatic life cycle during indefinite
exposure to the water. As such, they are often used as smple references for assessing aquatic
ecosystem hedlth. By contrast, Michigan employs the principle of ‘independent applicability’, which
holds that if any biologicd, chemica, or toxicologica indicators fall to meet guidelines at atarget Ste,
the Ste is not considered to have attained water quaity standards.

Due to the fact that the failure to meet water quality objectivesis linked to so many other
beneficid use imparments, it is critical that long-term monitoring programs are ongoing. Samples
should be taken at least s times annually from sites at both the upper and lower ends of theriver.
Criticd contaminants that have been problematic in the past and therefore should be monitored include,
but are not limited to, PCBs, lead, cadmium, zinc, dioxins, copper, and mercury. Results should be
made available to governmenta bodies, research organizations, and the generd public.
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