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March 3, 2017

Ms. Tinka Hyde, Director
Great Lakes National Program Office
United States Environmental Protection Agency
Region 5
77 West Jackson Boulevard (G-17J)
Chicago, Illinois 60604-3507
Dear Ms. Hyde:
The purpose of this letter is to request the United States Environmental Protection Agency
(U.S. EPA), Great Lakes National Program Office’s (GLNPO) concurrence with the removal of
the Bird or Animal Deformities or Reproductive Problems Beneficial Use Impairment (BUI) from
the St. Clair River Area of Concern (AOC). The Michigan Department of Environmental Quality
(MDEQ), Office of the Great Lakes (OGL) has assessed the status of this BUI in accordance
with the state’s Guidance for Delisting Michigan’s Great Lakes Areas of Concern, and
recommends that the BUI be removed from the list of impairments in the St. Clair River AOC.
Enclosed please find documentation to support this recommendation, including the BUI removal
Briefing Paper prepared by the OGL’s technical staff. The St. Clair River Binational Public
Advisory Council provided a letter supporting this recommendation, dated July 25, 2016. A
copy is enclosed.
A public comment period was held between August 8, and September 7, 2016. No comments
were received. Also, the document was provided to Environment and Climate Change Canada
(ECCC) and the Ontario Ministry of the Environment and Climate Change (OMOECC) per the
Four Agency Letter of Commitment. ECCC and OMOECC did not have any comments or
objections to the removal of the BUI.
We value our continuing partnership in the AOC Program and look forward to working with the
GLNPO in the removal of BUIs and the delisting of AOCs. If you need further information
concerning this request, please contact Ms. Melanie Foose, OGL, at 517-897-3244, or you may
contact me.
Sincerely,

Jon Allan, Director
Office of the Great Lakes
517-284-5035
Enclosures
cc/enc: Ms. Rose Ellison, U.S. EPA
Mr. John Perrecone, U.S. EPA
Mr. Marc Tuchman, U.S. EPA
Ms. Melanie Foose, MDEQ
Mr. Rick Hobrla, MDEQ
CONSTITUTION HALL • 525 WEST ALLEGAN STREET • P.O. BOX 30473 • LANSING, MICHIGAN 48909-7973
www.michigan.gov/deq • (800) 662-9278

Removal Recommendation
Bird or Animal Deformities or Reproductive Problems Beneficial Use Impairment
St. Clair River Area of Concern

Issue
The Michigan Department of Environmental Quality (MDEQ), Office of the Great Lakes recommends the
removal of the Bird or Animal Deformities or Reproductive Problems Beneficial Use Impairment (BUI) for the
St. Clair River Area of Concern (AOC) based on the review of relevant documentation pursuant to the
process and criteria set forth in the Guidance for Delisting Michigan's Great Lakes Areas of Concern
(Guidance) (MDEQ 2015). This recommendation is made with the support of staff from the United States
Environmental Protection Agency (U.S. EPA), the Great Lakes National Program Office, the United States Fish
and Wildlife Service, the MDEQ Water Resources Division (WRD), and the St. Clair AOC Binational Public
Advisory Council (BPAC).
Background
The St. Clair River AOC is a binational AOC shared with Canada. The boundary of the AOC includes the
entire river from the Blue Water Bridge (connecting Sarnia and Port Huron) to the southern tip of
Seaway Island, west to St. John’s Marsh, and east to include the north shore of Mitchell’s Bay on Lake St.
Clair (Ontario Ministry of the Environment [OMOE] and Michigan Department of Natural Resources
[MDNR] 1991).
“The St. Clair River was identified as an AOC due to the following types of problems: conventional
pollutants (i.e., bacteria), heavy metals, toxic organics, contaminated sediments, fish consumption
advisories, impacted biota and beach closings” (OMOE and MDNR 1991).

Figure 1: Boundary of the St. Clair River Area of Concern
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There are three other BUIs designated as impaired on the United States (U.S.) side of the St. Clair AOC:
Restrictions on Fish and Wildlife Consumption, Restrictions on Drinking Water Consumption or Taste
and Odor Problems, and Loss of Fish and Wildlife Habitat.
History
According to the Stage 1 Remedial Action Plan (RAP), the reason for the Bird or Animal Deformities or
Reproduction Problems BUI in the St. Clair River was chironomid mouth part deformities. The Stage 1
states the existence of “an abnormally high number of mouth-part deformities” in “some chironomid
species along the Ontario side of the river below the Sarnia Industrial Complex.” The Stage 1 continues
indicating that “no other evidence of reproductive problems or deformities has been noted in the
wildlife populations in the Area of Concern” (OMOE and MDNR 1991).
The Stage 2 reiterated that “chironomid mouth part (ligula) deformities” are the basis for the BUI
(MDEQ 2008).
In the 1995 document Water Use Goals, Remedial Measures, and Implementation Strategy, the intent
was to remove this impairment “when mouthpart anomalies occur at rates similar to incidences in
‘control’ populations” (OMOE and MDNR 1995).
However, in a 1997 memo, the OMOE recommended that “the chironomid mouthpart deformities alone
should not be used as a basis for impairment status, but should be evaluated as a component of benthic
community health” (OMOE 1997c) thereby moving the issue of chironomid mouthpart deformities to be
assessed under the Degradation of Benthos BUI and evaluating the issue of Bird or Animal Deformities
using a different criteria.
Also, using this approach on the Michigan side of the St. Clair River, and again referring to the Stage 1
RAP, we find that “benthic community health is good on the Michigan side of the river,” (OMOE and
MDNR 1991) and that the issue with chironomid mouthpart deformities was concentrated in the area
adjacent to the Sarnia Industrial Complex. Further, following an extensive literature search and review,
the Degradation of Benthos BUI was removed on the U.S. side in 2014 as “the existing
macroinvertebrate community structure along the U.S. side of the St. Clair River showed generally good
benthic health and stable communities given the available habitat” (MDEQ 2014).
Therefore, we are left to assess the Bird or Animal Deformities BUI using the State of Michigan’s criteria
established in 2008 specifically evaluating the vertebrate fish and wildlife species within the St. Clair
River Area of Concern boundary.
Removal Criteria
The Bird or Animal Deformities or Reproduction Problems BUI will be considered restored according to
the state’s Guidance, as follows:
Restoration of this BUI will be demonstrated using two approaches, depending on availability of data in a
particular AOC. The first approach evaluates restoration based on field assessment of birds and/or other
wildlife in those AOCs where MDEQ or other State-approved bird and wildlife data are available.
The second approach will be applied in those AOCs where bird and other wildlife data are not available,
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and uses levels of contaminants in fish tissue known to cause reproductive or developmental problems as
an indicator of the likelihood that deformities or reproductive problems may exist in the AOC.
Approach 1 – Observational Data and Direct Measurements of Birds and Other Wildlife


Evaluate observational data of bird and other animal deformities for a minimum of 2 successive
monitoring cycles in species identified in the RAP as exhibiting these problems. If deformity or
reproductive problem rates are not statistically different than inland background levels (at a 95%
confidence interval), or no reproductive or deformity problems are identified during the two
successive monitoring cycles, then the BUI is restored. If the rates are statistically different, it
may indicate a source from either within or from outside the AOC. Therefore, if the rates are
statistically different or the amount of data is insufficient for analysis, then:



Evaluate tissue contaminant levels in egg, young, and/or adult wildlife. If contaminant levels are
lower than the Lowest Observable Effect Level (LOEL) for that species or are not statistically
different than inland control populations (at a 95% confidence interval), then the BUI is restored.

Data for a comparison study must come from a control site which is agreed to by the MDEQ, in
consultation with MDNR. It will be chosen based on physical, chemical, and biological similarity to the
AOC, and the 2 sites must be within the same U.S. EPA Level III Ecoregions for the Conterminous U.S.
Where direct observation of wildlife and wildlife tissue data is not available, the following approach will
be used:
Approach 2 - Fish Tissue Contaminant Levels as an Indicator of Deformities or Reproductive Problems


If fish tissue concentrations of PCBs, dioxins, DDT, or mercury (as determined in the RAP)
contaminants of concern in the AOC are at or lower than the LOEL known to cause reproductive
or developmental problems in fish-eating birds and mammals, the use impairment is restored.



If fish tissue concentrations of PCBs, dioxins, DDT, or mercury in the AOC are not statistically
different than the associated Great Lake (at 95% confidence interval), then the BUI is restored.
In the connecting channel AOCs, either the upstream or downstream Great Lake may be used for
comparison.

OR

Fish of a size and species to be prey for the wildlife species under consideration must be used for the
tissue data.
The attached excerpt from the Guidance (pages 22-26) includes the rationale for the delisting criteria
(Attachment A).
Data Review and Analysis
Bald Eagles:
At the time the Stage 1 RAP was written in 1991, there were no bald eagle (Haliaeetus leucocephalus)
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territories within the boundary of the AOC. However, one nesting site was recently established on
Harsens Island in the St. Clair River delta. The nest is located adjacent to the DNR Wildlife Division Field
Office on the island (Figure 2).

Figure 2: Location of Bald Eagle Nest on Harsens Island.

Monitoring began at the Harsens Island nesting site in 2011 for both productivity and the concentration
of p,p’-DDE and PCBs in the plasma of eaglets. The productivity of a bald eagle population can be
quantified by dividing the total number of fledged young by the number of occupied nests (Postupalsky,
1974). It has been further demonstrated that a productivity average of at least 0.7 young per occupied
nest is considered a stable population while 1.0 young per occupied nest is considered healthy (Sprunt
et al. 1973). The five year average productivity for the Harsens Island nesting site is at 0.8 indicating a
stable population (Table 1).
Table 1: Bald Eagle Productivity in the St. Clair River AOC (Bohr, personal communication, June 21, 2016).

Year
Number of
Fledged
Young

2011

2012

2013

2014

2015

Average

1

0

1

0

2

0.8

In 2011 one sample was taken from an eaglet on Harsens Island and analyzed for p,p’-DDE and PCBs.
The concentration of p,p’-DDE and PCBs in the plasma can be correlated to productivity (Bowerman et
al. 2003). Table 2 shows the eaglet plasma concentrations of p,p’-DDE and PCBs that are associated with
healthy and stable eagle populations (Bowerman et al. 2003). The concentration of p,p’-DDE and PCBs
measured in the plasma for the eaglet collected in 2011 would be associated with a stable population.
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Table 2: Bald Eagle Plasma Concentration in the St. Clair River AOC (Bush and Bohr 2015).

Contaminant
PCB
p, p’-DDE

Healthy Population
35
11

Plasma Concentrations (μg/kg)
Stable Population
125
28

St. Clair River
43
14

Mink:
Mink (Mustela vision) are a valuable sentinel species for assessing impacts of contaminants to aquatic
ecosystems and as a “piscivorous mammal, mink can bioaccumulate appreciable concentrations of
certain pollutants and have been shown to be sensitive to their toxic effects.” (Basu et. al. 2007). Not
only can mink be used as an indicator of exposure to contaminants in the environment, but they have
been studied extensively and can be used to assess impacts to aquatic ecosystems due to their
sensitivity to various contaminants.
In 2013, 15 mink livers were collected from three different zones on Harsens Island (Figure 3).

Figure 3: Map of three zones in which mink were collected from Harsens Island.

From these 15 samples, three composite liver samples were processed and analyzed for PCBs by the
MDEQ (Table 3).
Table 3: The concentrations of PCBs measured in the livers of mink collected from Harsens Island in 2013
(Bush and Bohr 2015).
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Zone
A
B
C

No. of Samples in
Composite
2
7
6

Percent Lipid
2.76
3.67
2.96

Total PCB
Concentration (mg/kg)
0.020
0.026
0.016

Multiple laboratory studies have documented the reproductive and developmental effects of PCBs on
mink. The PCB concentrations found in the mink livers from Harsens Island can be compared to these
studies in which mink were fed fish contaminated with PCBs to determine either the concentration at
which no adverse effect is found (NOAEC) or at the lowest concentration at which an adverse effect was
found (LOAEC). The results of the studies applicable to Harsens Island mink results are found in Table 4.
The PCB concentrations in mink livers from Harsens Island are “well below concentrations shown to
cause deformities in mink” (Bush and Bohr 2015).
Table 4: Liver concentrations of PCBs associated with reproductive and developmental effects in mink fed contaminated fish
(Bush and Bohr 2015).

NOAEC
(No Observed Adverse Effect
Concentration)
3.1 mg/kg PCBs
0.73 mg/kg PCBs
8.1 mg/kg PCBs
2.2 mg/kg PCBs
0.053 mg/kg PCBs
Not Available
6.0 mg/kg PCBs

LOAEC
(Lowest Observable Adverse
Effect Concentration)
3.1 mg/kg PCBs
(kit survival at six weeks)
1.7 mg/kg PCBs
(jaw lesions)
16 mg/kg PCBs
(jaw lesions)
2.9 mg/kg PCBs
(kit weight at six weeks)
1.2 mg/kg PCBs
(jaw lesions)
2.2 mg/kg PCBs
(kit survival and weight at three
and six weeks
7.3 mg/kg PCBs

Study Location (Reference)
Housatonic River
(Bursian et al., 2006a)
Housatonic River
(Bursian et al., 2006b)
Saginaw River
(Bursian et al., 2006c)
Hudson River
(Bursian et al., 2013a)
Hudson River
(Bursian et al., 2013b)
Saginaw Bay
(Heaton et al., 1995)
Oak Ridge Reservation
(Halbrook et al., 1999b)

Tree Swallows:
From 2010 to 2015, tree swallows (Tachycineta bicolor) were sampled throughout the Great Lakes on
the U.S. side at 10 non-AOC sites and 59 sites within 27 AOCs for a variety of organic contaminants
including PCBs. In the St. Clair River, nesting boxes were placed at two locations, one in the upper river
in the City of Marysville and one in the lower river at Algonac State Park (Figure 4) (Custer, unpublished
manuscript/personal communication, April 13, 2016).
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Figure 4: Location of tree swallow nesting box sites in the St. Clair River AOC.

Tree swallows “tend to forage near their nest (<1 km ±)… so contaminant concentrations in their eggs
and nestlings reflect levels of contaminants from the local area” (Custer 2011). Tree swallows also “feed
primarily on the aerial stages of benthic aquatic insects and those insects readily accumulate sediment
contamination” therefore tree swallows can be a useful indicator of contaminants in the environment
(Custer, unpublished manuscript/personal communication, April 13, 2016).
In samples from the St. Clair River, the median PCB concentration for the individual sites was 0.23 and
0.17 mg/kg, respectively, with a median concentration for the two sites combined of 0.20 mg/kg. This
median concentration is much lower than the concentration of 20.0 mg/kg associated with reproductive
effects in tree swallows. (Custer 2015).
Carp:
Since 1990, whole carp (Cyprinus carpio) have been collected and analyzed by the MDEQ for PCBs, total
DDT, and mercury from 26 locations throughout Michigan. In the St. Clair River AOC, as in much of the
Great Lakes, the concentrations of all three contaminants have been trending downward. The graphs
showing these trends can be found in Attachment D. The concentrations of these three contaminants
from sampling efforts in 2011 (Lake St. Clair) and 2012 (St. Clair River) are very similar, suggesting that
these contaminants are not elevated in the wildlife of the St. Clair River AOC compared to a non-AOC
site (Lake St. Clair) (Table 5).

Table 5: Mean concentrations of PCBs, total DDT, and mercury in whole carp collected from Michigan waters. Means are
based on results from the most recent samples (year in parenthesis) (Bush and Bohr 2016).
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Location
Total PCB (mg/kg)
Total DDT (mg/kg)
St. Clair River (2012)
0.90
0.10
Lake St. Clair (2011)
0.69
0.08

Mercury (mg/kg)
0.09
0.09

It is important to note that although the carp used in this analysis are probably larger than fish that
would normally be consumed by piscivorous wildlife, “the average PCB concentration of 0.90 mg/kg for
2011 exceeds the low end of the range of fish tissue TRVs (Tissue Residue Value)” (Bush and Bohr 2015).
Due to the large size of the carp, a subsequent sampling effort was undertaken for collection of forage
fish or fish of an appropriate size that would be consumed by wildlife. The forage fish findings are
discussed below.
Forage Fish:
Forage fish were collected by MDEQ in 2013 from the St. Clair River AOC and analyzed for PCBs, p,p’DDE and mercury. The fish collected are known to be the size and species of fish consumed by gulls,
terns, and mink. Figure 5 shows the size of fish typically consumed by the bald eagle, otter, mink,
common tern, and herring gull compared to the much larger size of the carp evaluated and discussed
above.

Figure 5: Size ranges and means of carp and forage fish collected by the MDEQ and the
size of fish consumed by various piscivorous wildlife (Bush and Bohr 2015).

In the St. Clair River AOC, ten bluegill, 36 yellow perch, and 38 bluntnose minnows were collected from
the area around Harsens Island. The fish were prepared and combined into composite samples and
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analyzed. The full results are shown below in Table 6. These results can be compared to a non-AOC site,
the Les Cheneaux Islands in Lake Huron.
Table 6: Contaminant concentrations in composite forage fish samples from the St. Clair River AOC and the reference site
(mean concentrations are in bold) (Bush and Bohr 2015).

Location

Bluegill
Yellow
Perch
Bluntnose
Minnow

10

8.1

9.9

11.1

Concentration (mg/kg)
Total
Total
Hg
PCB
DDT
0.004
0.003
0.026

36

6.0

8.8

12.5

0.003

0.002

0.027

38

4.7

6.7

8.6

0.019

0.006

0.02

Bluegill
Yellow
Perch
Common
Shiner

12

5.2

0.009
0.004

0.004
0.002

0.024
0.034

92

5.2

6.4

7.5

0.006

0.003

0.029

4

8.6

9.6

10.5

0.016

0.006

ND

0.009

0.004

0.021

Species

N of Fish
in
Composite

St. Clair
River

Lake
Huron

Harsens
Island

Les
Cheneaux
Islands
(reference
site)

Length (cm)
Min

Mean

Max

Mean Concentrations:
6.0
7.0

Mean Concentrations:

The results of the forage fish analysis suggest that “the concentration of PCBs in forage fish collected
from the St. Clair River AOC are below levels that would be expected to impact mink and colonial nesting
birds” and that “the concentrations of PCBs, total DDT, and mercury in forage fish… were similar to
concentrations found in forage fish collected from the St. Marys River and near the Les Cheneaux
Islands” (Bush and Bohr 2015). In total “PCBs, DDT, and mercury concentrations in the forage fish
samples are all well below their respective Lowest Observed Effect Levels (LOELs).” The levels in
samples from the St. Clair River were “essentially the same as in the samples from the Les Cheneaux
Islands” (Bohr, personal communication, June 23, 2015).
Canadian Efforts
The St. Clair River is a binational AOC shared with Canada. While the U.S. and Canadian governments
use separate criteria to evaluate and remove BUIs, it is important to note that the recent studies
completed by the Canadian Wildlife Service using leopard frogs (Rana pipiens) and snapping turtles
(Chelydra serpentina) indicate that these species are also not being adversely impacted. ECCC is
currently drafting a recommendation to redesignate the Bird or Animal Deformities BUI to “not
impaired” (White, personal communication, June 23, 2016).
Conclusion and Recommendation
Removal of the Bird or Animal Deformities or Reproductive Problems BUI using the State of Michigan
criteria can follow two approaches: (1) evaluation of observational data and direct measurements in
birds or other wildlife or (2) evaluation of fish tissue contaminant levels as an indicator of deformities or
reproductive problems. Recent studies conducted in the St. Clair River AOC provide data allowing an
assessment of this BUI using each approach. Studies on wildlife including mink, bald eagles, and tree
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swallows indicate the reproduction and development of these species is not being adversely impacted.
In addition, “contaminant levels in carp and forage fish suggest that wildlife would not be impacted and
that contaminants” in the St. Clair River AOC “are not higher than comparison populations” (Bush and
Bohr 2015).
Similarly, recent studies conducted on the Canadian side of the St. Clair River show reproductive and
developmental effects have not been observed in leopard frogs and snapping turtles.
The MDEQ requests concurrence with the recommendation to remove the Bird or Animal Deformities or
Reproductive Problems BUI from the St. Clair River AOC.
This removal recommendation was discussed with the St. Clair River BPAC during their regular meeting
on July 13, 2016. The St. Clair River BPAC submitted a formal letter of support for removal of the BUI
dated July 25, 2016 (Attachment C).
In accordance with the Four Agency Letter of Commitment, ECCC and the OMOECC were consulted on
the removal recommendation. The removal recommendation was also discussed during the Four
Agency Managers teleconference meeting on July 28, 2016. ECCC and OMOECC did not have any
comments or objections to the removal of the BUI.
The proposed action was published for public notice in the MDEQ Calendar on August 8, 2016. No
comments were received.
Prepared by:

Melanie Foose, St. Clair River AOC Coordinator
Great Lakes Management Unit
Office of the Great Lakes
Michigan Department of Environmental Quality
January 18, 2017

Attachments
A – Bird or Animal Deformities or Reproduction Problems, pages 22-26 of the Guidance for Delisting
Michigan’s Great Lakes AOCs
B – St. Clair River BPAC Meeting Minutes
C – St. Clair River BPAC Letter of Support for the Removal of the Bird or Animal Deformities BUI
D – Trends in Carp Collected in the State of Michigan for PCBs, Mercury, and DDT
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2015 Guidance for Delisting
Michigan’s Great Lakes Areas of Concern
Bird or Animal Deformities or Reproductive Problems
Significance in Michigan’s Areas of Concern
Seven of Michigan’s AOCs have been listed as either impaired or unknown status for bird and animal
deformities (e.g., crossed bills) or reproductive problems (e.g., egg shell thinning), including: River Raisin,
St. Clair River, Detroit River, Saginaw River/Bay, St. Marys River, Deer Lake, and Kalamazoo River.
In Saginaw River/Bay, Deer Lake, and Kalamazoo River, past studies have indicated elevated toxic
chemical concentrations (e.g., mercury or PCBs) and/or some deformities in birds and other animals. In
the other AOCs which list this BUI, the status is either unknown or inconclusive. In most cases, studies
on bird and animal deformities have not been done. The species historically impacted are fish eating
birds or animals such as bald eagles, herring gulls, common terns, mink, or otter. The contaminants
associated with these impacts are primarily the persistent bioaccumulative toxics: PCBs, dioxins, DDT,
and mercury.
Michigan Restoration Criteria and Assessment
Restoration of this BUI will be demonstrated using two approaches, depending on availability of data in
a particular AOC. The first approach evaluates restoration based on field assessment of birds and/or
other wildlife in those AOCs where MDEQ or other State-approved bird and wildlife data are available.
The second approach will be applied in those AOCs where bird and other wildlife data are not available,
and uses levels of contaminants in fish tissue known to cause reproductive or developmental problems
as an indicator of the likelihood that deformities or reproductive problems may exist in the AOC.
Approach 1 – Observational Data and Direct Measurements of Birds and Other Wildlife


Evaluate observational data of bird and other animal deformities for a minimum of 2 successive
monitoring cycles in species identified in the RAP as exhibiting these problems. If deformity or
reproductive problem rates are not statistically different than inland background levels (at a
95% confidence interval), or no reproductive or deformity problems are identified during the
two successive monitoring cycles, then the BUI is restored. If the rates are statistically different,
it may indicate a source from either within or from outside the AOC. Therefore, if the rates are
statistically different or the amount of data is insufficient for analysis, then:



Evaluate tissue contaminant levels in egg, young, and/or adult wildlife. If contaminant levels are
lower than the Lowest Observable Effect Level (LOEL) for that species or are not statistically
different than inland control populations (at a 95% confidence interval), then the BUI is
restored.
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Data for a comparison study must come from a control site which is agreed to by the MDEQ, in
consultation with MDNR. It will be chosen based on physical, chemical, and biological similarity to the
AOC and the 2 sites must be within the same U.S. EPA Level III Ecoregions for the Conterminous U.S.
Where direct observation of wildlife and wildlife tissue data is not available, the following approach will
be used:
Approach 2: Fish Tissue Contaminant Levels as an Indicator of Deformities or Reproductive Problems


If fish tissue concentrations of PCBs, dioxins, DDT, or mercury (as determined in the RAP)
contaminants of concern in the AOC are at or lower than the LOEL known to cause reproductive
or developmental problems in fish-eating birds and mammals the use impairment is restored.



If fish tissue concentrations of PCBs, dioxins, DDT, or mercury in the AOC are not statistically
different than the associated Great Lake (at 95% confidence interval), then the BUI is restored.
In the connecting channel AOCs, either the upstream or downstream Great Lake may be used
for comparison.

OR

Fish of a size and species to be prey for the wildlife species under consideration must be used for the
tissue data.
Rationale
Practical Application in Michigan
Bird and other animal deformities and reproductive problems have a particular challenge related to
criteria for restoration:


Most of the species involved are only part year residents in an AOC, or have a home range that
may include locations outside an AOC. This makes it difficult to attribute deformities or
reproductive problems to a specific location. The two approaches of the criteria address this.



There is also a wide variation in how this use impairment was originally determined in
Michigan’s AOCs. Some AOCs had empirical data and some had anecdotal information.



Many fish-eating birds and animals such as eagles are long-lived birds. Long after remedial
actions have occurred and a site is restored, it is possible for reproductive effects to remain
apparent.



It is very difficult to determine actual prevalence of deformities and reproductive problems. Fox
and Bowerman (in press), provide examples of this last point and detail issues with assessments
of this BUI.



In some AOCs with this BUI, the species monitored under MDEQ’s wildlife monitoring program
do not reside there, so no direct wildlife data are available.
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Given the above practical considerations, the statewide criteria for this BUI uses two approaches – one
for AOCs where wildlife data are available, and a second approach where direct wildlife information is
not available. In the latter case, contaminant levels in fish tissues are used as an indicator of potential
deformities or reproductive problems in the fish-eating species which have historically been impacted
by contaminants (e.g., eagles, herring gulls, mink, and otter). Even in the absence of direct wildlife data,
if contaminant levels in fish tissue are high, it indicates that the possibility for deformities or
reproductive problems in fish-eating wildlife may be higher.
The contaminants of concern are PCBs, dioxins, DDT, and mercury and each AOC with this BUI may have
one or more contaminants present. Assessment in each AOC will be based on the relevant
contaminant(s).
1991 IJC General Delisting Guideline
When the incidence rates of deformities or reproductive problems in sentinel wildlife species do not
exceed background levels in inland control populations.
The IJC general delisting guideline for the BUI is presented here for reference. The Practical Application
in Michigan subsection above describes application of specific criteria for restoration based on existing
Michigan programs and authorities.
State of Michigan Programs/Authorities for Evaluating Restoration
Michigan assesses water bodies throughout the state on a 5-year basin rotation plan according to the
MDEQ’s “Strategic Environmental Quality Monitoring Program for Michigan’s Surface Waters” (MDEQ,
1997) and “Michigan Water Quality Strategy Update” (MDEQ, 2005). Each year, a set of targeted
watersheds is sampled at selected sites defined by the NPDES Permitting Program for conventional and
toxic pollutants, and biological and physical habitat/morphology indicators. The set of watersheds
sampled rotates each year, with each major watershed in the state revisited every 5 years (see Appendix
1 for maps of the basin rotations). One element of the strategy is wildlife contaminant monitoring.
Wildlife plays an important role in monitoring water quality and ecosystem health and can be used to
monitor for spatial and temporal trends in contaminant concentrations. Specific life stages may be
sampled to provide discrete time units for determination of temporal trends. Specific geographic
regions or watersheds may be targeted for the determination of spatial trends.
The specific objectives of the wildlife contaminant monitoring are to:
1. Determine contaminant levels in wildlife that may be exposed to contaminants from surface
waters of the state.
2. Assess whether contaminant levels in fish are changing with time.
3. Evaluate the overall effectiveness of MDEQ programs in protecting wildlife from toxic
contaminants.
4. Determine whether new chemicals are bioaccumulating in wildlife.

Removal Recommendation
Bird or Animal Deformities or Reproductive Problems – St. Clair River AOC
Page 16

The wildlife contaminant monitoring element currently consists of two components that, in
combination, provide data necessary to achieve these objectives. These components include bald eagle
and herring gull egg monitoring. The bald eagle project began in 1999 and has continued each year since
then. Sample collection and analysis of herring gull eggs began in 2002. Wildlife are analyzed for
bioaccumulative contaminants of concern, including mercury, PCBs, and chlorinated pesticides (e.g.,
DDT/DDE/DDD). Data are reviewed each year to determine whether there are additional new
parameters of concern for which wildlife should be analyzed.
Another element of the State’s monitoring strategy applicable to this BUI is enhanced and improved Fish
Contaminant Monitoring Program (FCMP). Fish contaminant data are used to determine whether fish
from waters of the state are safe for human and wildlife consumption, and as a surrogate measure of
bioaccumulative contaminants in surface water. Fish tissues are analyzed for bioaccumulative
contaminants of concern. These include mercury, PCBs, chlorinated pesticides (e.g., DDT/DDE/DDD),
dioxins, and furans. More recently, some fish tissues have been analyzed for polybrominated biphenyl
ethers (PBDEs) and perfluorooctane sulfonate (PFOS).
Fish contaminant studies needed for the assessment of this BUI restoration will be arranged by MDEQ as
part of the Michigan FCMP. Timing and study design will be determined by the MDEQ based on available
resources.
Some local AOC communities also have programs for monitoring water quality and related parameters
which may be applicable to this BUI. If an AOC chooses to use local monitoring data for the assessment
of BUI restoration, the data can be submitted to the MDEQ for review. If the MDEQ determines that the
data appropriately address the restoration criteria and meet the quality assurance and control
requirements, they may be used to demonstrate restoration success.
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Attachment B
St. Clair River BPAC Meeting Minutes
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Attachment C
St. Clair River BPAC Letter of Support
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Attachment D
Trends in Carp Collected in the State of Michigan for PCBs, Mercury and DDT

Figure A1: PCBs in Great Lakes Carp (ppm = mg/kg)
(Bohr, Personal Communication, June 21, 2016)
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Figure A2: Mercury in Carp in the St. Clair River to Lake Erie Corridor (ppm = mg/kg)
(Bohr, Personal Communication, June 21, 2016)

Removal Recommendation
Bird or Animal Deformities or Reproductive Problems – St. Clair River AOC
Page 26

Figure A3: DDT Concentrations in Great Lakes Carp (ppm = mg/kg)
(Bohr, Personal Communication, June 21, 2016)

