SUMMARY
CORNWALL SEDIMENT STRATEGY WORKING GROUP
FEBRUARY 8, 2001 MEETING
SEAWAY ROOM, BEST WESTERN PARKWAY INN
CORNWALL, ONTARIO

Purpose of the Meeting:

The February 8" meeting was a follow up to the October 18, 2000 meeting of the CSS Working
Group at which participants concluded they needed independent, third party scientific experts to
assist them in a more rigorous evaluation of the science pertaining to the Cornwall sediments.
The “Group” felt that this expert assessment is required before proceeding with
recommendations for sediment management decisions.

The purpose of the February 8" meeting was to involve these experts in a detailed review of the
accumulated environmental data on sediment contamination along the Cornwall waterfront and
to initiate the process to reach a consensus on the degree of this sediment contamination (i.e. 10
answer the question, are the sediments severely contaminated, yes or no? )

Note: The conclusions of this Working Group will be presented to the larger
Community/Stakeholder Group for their debate and input.

In Attendance:

Dr. Brian Hickey, St. Lawrence River Restoration Council; Dr. Stella Swanson. Golder
Associates, representing the St. Lawrence River Restoration Council; Elaine Kennedy Cornwall
District Environmental Committee; Dr. David Lean, University of Ottawa; Dr. Jeff Ridal, St
Lawrence River Institute of Environmental Sciences, Janette Anderson, Environment Canada;
John Doyle, ICI Canada Inc.; Richard Kenno, ICI Canada Inc.; Dr. Ralph Tumner, representing
ICI Canada Inc; Mariam Tehrani, Akzo Nobel; Dr. Peter Chapman, representing Akzo Nobel;
Gary Lawrence, representing Akzo Nobel; Nick Cox, Domtar Papers; Norm Levac, City of
Cornwall; Colin Kirkman, Developer; Dr. Norm Rukavina, Environment Canada, National
Walter Research Institute; Dr. Trefor Reynoldson, Environment Canada, National Water
Research Institute; Danielle Milani, Environment Canada, National Water Research Institute; Dr.
Greg Mierle, Ontario Ministry of Environment, Dorset Research; Lisa Richman, Ontario
Ministry of Environment; Rein Jaagumagi, Ontario Ministry of Environment; Conrad de Barros
Ontario Ministry of Environment; Richard Racbum-Gibson (Facilitator), Ontario Ministry of
Environment; Jamie Davidson, St. Lawrence River Restoration Council; Michelle Lavictoire, St.
Lawrence River Restoration Council

Summary of Presentations:
Presentations were given by Dr. Norm Rukavina, Dr. Peter Chapman, Dr. Trefor Reynoldson,

Dr. Ralph Turner, and Dr. Greg Mierle. Each presentation was followed by open discussions
and debate. The following is a brief summary of each presentation. Presentation overheads are
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included as attachments.

1. Dr. Norm Rukavina. “Summary of St. Lawrence River Sediment at Cornwall, Ontario”
(File: Rukavina- CornMtg_2001-02-08.pdf).

Dr. Rukavina’s presentation covered the work he has undertaken in the Cornwall area to
identify and characterize sediment types, provide estimates on the volumes of different
sediment types, and to measure the stability of deposits along the Cornwall waterfront.
Key conclusions were:

- acoustic techniques and underwater video were effective in mapping fine
grained deposits and optimizing (focusing) their sampling for
contaminants

- sediment stability work suggests inshore currents are generally too low to
result in erosion or resuspension

2, Dr. Peter Chapman. “Cornwall, Ontario Waterfront Sediment. Risk Assessment
Methodology and Application to the Site”. (File: cornwall4.ppt)

Dr. Chapman provided his assessment of the accumulated environmental evidence in a
risk based framework. His presentation pointed to the need for a decision framework that
includes consensus based planning, clear decision criteria and community based
involvement. Dr. Chapman suggested a tiered approach to environmental risk
assessment for making decisions regarding sediment management in the Cornwall area of
the St. Lawrence River. Key conclusions were:

- risks to organisms living in and on the sediments are low

- risks to humans is declining related to mercury in fish; sampling needed to

confirm that mercury is below consumption guideline

- risks to mammals and birds posed by bioaccumulative chemicals need to
be evaluated

3 Dr. Trefor Reynoldson. “Through a glass more clearly: un-muddying the waters”. (File:
Comwall workshop 2001.ppt)

Dr. Reynoldson presented research he undertook to develop “Biological Guidelines for
the Assessment of Sediment Quality in the Laurentian Great Lakes”. Dr. Reynoldson
also presented the results of the application of his biological assessment approach to
sediment along the waterfront of Cornwall. Key conclusions were:
- there is little evidence of toxicity related to sediment bound contaminants
- potential biomagnification (food chain) effects posed by mercury are of
concern and need to be investigated




1.

Dr. Ralph Turner. “Is Active Site Management of St. Lawrence River Sediment
Necessary?”. (File: Comwall RRT 2-8-01.ppt)

Dr. Turner presented research work that he was involved in during his tenure at the
Oakridge Research Laboratory on the availability of mercury from sediments and water
to fish. Dr. Tumer also presented case studies on areas contaminated with mercury and
provided his assessment of the accumulated environmental evidence for the Cornwall
area of the St. Lawrence River. Key conclusions were:
- there is no compelling evidence of sediment toxicity or impaired
community structure
= there is possible local impact on walleye and prey species
- inputs of mercury from point sources are likely more bioavailable in the
vicinity of discharge points than the baseline mercury (upstream loadings)
- need to look at mercury in benthos that are applicable to local fish diet
- any remediation evaluation of bioavailability and/or toxicity thal is based
only on “total mercury” is unlikely to provide a reliable prediction

Dr. Greg Mierle. “Biomagnification effects of Hg in Ontario Otters™. (File: OtterA.ppt -
this file should be viewed with PowerPoint notes)

Dr. Mierle made an impromptu presentation on research he is involved in regarding
biomagnification effects of mercury in Ontario otter populations. Key conclusions were:
= recent research suggests that levels of mercury in otters from Ontario are
sufficiently high to cause reduced survivorship even in areas remote from
direct inputs of mercury from industrial or commercial operations.

- the research is consistent with the need for new, low guidelines such as the
new CCME guideline for protection of wildlife from methylmercury in
aquatic biota

- this information will have to be evaluated with respect to its relevancy to
assessing effects resulting from the biomagnification of mercury in the
Cornwall area

AREAS OF GENERAL AGREEMENT

Following each of the presentations and throughout the meeting, discussions led to general
agreement in three main areas.

Sediment Stability

It was agreed that under the extreme high and low flows experienced during Dr.
Rukavina’s investigations of sediment stability, the deposits in Zone 2 were stable
Detailed sediment stability investigations, similar to those undertaken in Zone 2., have not
been conducted in Zones 1 and 3. Therefore no conclusion could be drawn on the
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stability of sediment in these depositional zones.

s Stability of sediment deposits under extreme conditions (e.g. 100 year high flows) may
be of concern.

- Concern was raised regarding the potential disturbance and resuspension of contaminated
sediments by human activities (e.g. boat traffic, including disturbance caused by boat
anchoring, shoreline construction, etc.).

2. Toxicity of Contaminated Sediments

- It was generally agreed that the risk of direct toxicity from the contaminated sediments to
organisms living in and on the sediment in all four zones is low. This conclusion was
based upon a combination of the statistical and risk based interpretations of the data as
well as professional judgement. Some participants were not fully convinced with this
conclusion and indicated they wished to review original research reports/data in order to
reach an informed determination on toxicity

3. Biomagnification

- Bioavailability of mercury from sediments and the potential for food chain effects is
critical to the assessment of impact caused by contaminated sediments along the
Cornwall waterfront.

- Information on the actual extent of bioaccumulation and biomagnification of mercury
originating from the contaminated sediments is lacking. Environment Canada is to
prepare a proposed approach to assess bioaccumulation/biomagnification to further
assess the significance of sediment contamination with respect to transfer of mercury to
benthtc invertebrates and then to fish.

ACTION (a): Before we can proceed with the next step in the development of a Cornwall
Sediment Strategy, we require a clear statement of agreement/disagreement from
all Working Group members on these points above. Therefore all Working
Group members are asked to provide a submission to Conrad deBarros outlining
their agreement/disagreement with the points above. If no comments are received
it will be assumed that you are in agreement with all of the points noted.

The conclusions/discussions of the day were drawn out and summarized through debate and
discussion around 7 questions. These conclusions/discussions, recorded by Dr. Peter Chapman
and subsequently revised to reflect reviewers comments, are included below. Action items in
italic text have been added after each discussion summary.




SUMMARY NOTES TAKEN BY DR. CHAPMAN
ACTION ITEMS ADDED BY MR. C. deBARROS

1. Are sediment deposits in Zone 2 stable and unaffected by currents under normal
conditions?

It was suggested there is too little information about “current conditions”. However, there was
no difference in bottom sediment elevation under the study conditions. It was noted that it is not
current speed but rather turbulence that can cause resuspension. But turbulence can be due to
boulders, etc,

If the sediments considered stable, what is the explanation for elevated mercury in suspended
sediments at the TCTI site downstream? (page 33 of Dreier, 2000 quoted from Lepage et al , 1999)7

ACTION (1.0): Environment Canada (EC) undertake additional investigation to determine
the stability of fine sediment deposits in Zones 1 (Lamoureux Park Boal
Launch area) and 3 (Oil Tank storage area)

2. Are extreme events an issue for sediment stability (given the level of control)?

Whether near-shore currents and eddies would have the potential to create resuspension and
transport downstream is uncertain. This would appear to be unlikely, given the results of the
shear stress studies with the underwater flume which showed that currents with 10 times greater
velocity than those produced by local conditions are required to disturb the fine sediments.
However the probability of this 10 fold increase occurring has not been established, particularly
for the littoral area. More information from the sediment stability study is required (range and
SD for the shear stress data). The period of record for flows should be reviewed to determine
extreme events that can then be considered by Dr, Rukavina and colleagues. The fact that flows
are controlled by the upstream dam was noted. “Worst case” conditions need to be considered.

ACTION (2.1): EC and/or Ont. Ministry of Environment (MOE) undertake a review of
historical river flow at Cornwall and determine the impact of a 100 year
Sflow event on sediment stability along the Cornwall waterfront (focus on

Zone 2}
ACTION (2.2): EC (o provide range and standard deviation for shear stress dala.
3. Is bottom scouring by human activities in future an issue?

This would include storm water runoff as well as boating (propeller and other scour, anchoring). The
nearshore area was noted to be most affected by human activities. but it was also noted that this is
not a sedimentary environment. The possibility of ice scour was discussed for relatively shallow
areas. It was noted that human activities need to be monitored and managed. The source of
suspended particulates contaminated with mercury should be determined. It was suggested that the
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effect of present human activities on sediment stability be evaluated. It was noted that resuspension
will not necessarily enhance bioavailability of sediment-bound mercury; it was separately suggested
that this be verified, but this was noted to be difficult

ACTION (3.0): EC investigate the effect of boat launch traffic on resuspending sediment
along the Cornwall waterfront (focus Zones 2 and 3)

4. Are the surface sediments presently posing a significant risk to the benthos?

There was a general consensus among the experts regarding the relative amount of risk to
benthic invertebrates. However, there were some questions about the Reynoldson methodology,
particularly the use of lake reference sites to compare with river sites, as well as the professional
Jjudgement required to conclude that 5 of 13 sites being “possibly impaired” translates to a low
risk.

Although extensively peer reviewed by experts in the field of sediment and benthic invertebrate
assessments, the methodologies were questioned by some participants who needed a higher level
of comfort with the data and understanding the approach. It was noted that a definition of
“significant risk” remains to be determined. The workshop generated discussion about the
“benchmarks” used to determine whether the amount of risk is acceptable. For example, the
benchmark used by Drs. Chapman, Reynoldson and Turner to determine that the risk 1o benthos
was low needs to be better understood and a more transparent explanation of the risk
characterization is required. It was noted that benthic community alterations are not necessarily
due to contamination (causality has not been established). The epidemiological approach to
determining causality was noted.

ACTION (4.0): Dr. Brian Hickey is o review, Reynoldson, T B. and Day, K. 1998
“Biological Guidelines for the Assessment of Sediment Quality in the
Laurentian Great Lakes” and Reynoldson, T. B, “An Assessment of
Sediment Quality and Benthic Invertebrate Community Structure in the St.
Lawrence (Cornwall) Area of Concern”. Based on the outcome of this
review Dr. Hickey is to provide his position on whether he agrees or
disagrees with the interpretation on the significance of the measured
laboratory toxicity effects and benthic community impact presented

3. What geographical areas should we be focusing on?

The importance of involvement from the Mohawks was noted; they were invited. It wis noted that
major decisions should not be made without their involvement. It was suggested that the harbour
and boat launch areas also be considered. It was suggested that the focus be on Zone 2 but that the
other zones not be excluded (information from Zone 2 could be useful elsewhere). It was noted that
work outside Zone 2 is required at least for comparative purposes — both background and potential
areas of concemn (sediment quality values do not consider bioaccumulation). There was discussion
regarding whether or not to include Zone 4, which has relatively low sediment contaminant
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concentrations.
ACTION (5.0): Continue to consider all four Zones throughout further assessment

6. What are the key exposure routes and receptors for biemagnification? What
criteria are needed for assessing biomagnification?

Biomagnification is a key issue, possibly the key issue.

CCME criteria for wildlife body burdens should be used as part of the assessment process. It was
noted that Hg is not the only contaminant of potential concern; Zn and Cu were also mentioned.
However, for substances that do not biomagnify such as Zn and Cu the benthos would be a key
indicator and presently the benthos does not appear to be significantly affected. Hg is the only
contaminant at the site that biomagnifies. Protection of ecosystems was discussed. Comparisons
to reference conditions were advocated. It was noted that contaminants from other sources than
the site but possibly impacting the site need to be considered

7. Where do we go from here? (Is tiered risk assessment the right approach?)

Further study is required to help us understand how much mercury is currently being taken up by
invertebrates in the Cornwall sediments. This new information can be used to model “worst
case” uptake by fish eating the invertebrates, If the “worst case” uptake by fish does not lead to
mercury concentrations in the fish exceeding benchmarks (such as fish consumption guidelines
or typical concentrations in fish from Lake St. Lawrence), then we will know that the Cornwall
sediments cannot be contributing significantly to the mercury body burdens of fish in the area
(notably in Lake St. Francis). However, if the “worst case” uptake results in significant uptake
by the theoretical fish, then further field work will be required to establish exactly how much of
the uptake can be related back to the Comwall sediments, There are methods to do this.

It was proposed that a protocol for determining whether or not there is a potential
biomagnification issue be circulated for review and comment (this protocol has been prepared by
Dr. Trefor Reynoldson and colleagues). It was suggested that this be done in a timely manner,
before the upcoming field season. A protocol for measuring bioaccumulation in benthos needs to
be finalized. It was suggested that, in addition to “worst case™ scenarios, more realistic scenarios
also be run to minimize potential confusion by lay persons. OMNR and NWRI are discussing
cooperative studies, There was discussion as to how much information would be needed to lift
the fish advisory and what information would be needed for a remediate/don’t remediate
decision. It was noted that the focus is delisting which is not restricted solely to mercury at four
sites. The process of delisting relative to the RAP was discussed.

ACTION (7.0): EC 10 provide, 1o all Working Group members a copy of their approach
Jfor developing sediment biomagnification criteria, i.e. a protocol for
determining the impact of sediment-bound contaminants on higher food
chatn animals.



ACTION (7.1):

All Working Group members are to review the EC approach (o
developing sediment biomagnification criteria and provide their
comments. Comments should focus on

the appropriateness of this approach to evaluating the risk posed by
sediment bound mercury along the Cornwall waterfront (o higher trophic
levels (food chain animals);

biomagnification factor (BMF) applied to benthos in this assessment,
what is the appropriate target animal(s) and,

what is an appropriate tissue residue guideline value

what modification(s) to the proposed worst case scenario are acceptable
Jor a more realistic risk evaluation?




STATUS OF ACTION ITEMS

ACTION (a) Before we can proceed with the next step in the development of a Comwall
Sediment Strategy, we require a clear statement of agreement/disagreement from
all Working Group members on these points above [AREAS OF GENERAL
AGREEMENT]. Therefore all Working Group members are asked to provide a
submission to Conrad deBarros outlining their agreement/disagreement with the
points above. If no comments are received it will be assumed that you are in
agreement with all of the points noted.

ACTION 1.0: Environment Canada (EC) undertake additional investigation to determine the
stability of fine sediment deposiis in Zones 1 (Lamoureux Park Boat Launch area)
and 3 (Oil Tank storage area).

This September Environment Canada, Dr. Norm Rukavina, will be conducting
sediment stability investigations in Zones 1 and 3. These investigations will be
similar to work conducted in Zone 2. That is, sediment changes will be
monitored using acoustic and video loggers and the shear stress required to
produce erosion will be measured with a seabed flume. Surveys will also be
undertaken in zones 1 and 3 to better define the sediment thickness and volume™.

ACTION 2.0: EC and/or Ont. Ministry of Environment (MOE) undertake a review of
historical river flow at Cornwall and determine the impact of a 100 year flow
event on sediment stability along the Cornwall waterfront (focus on Zone 2)

To address the above action item, Dr. Norm Rukavina has provided a spreadsheet
of flow rates listing extremes of flow rates by month from 1900 to 1997. The
highest flow rate listed in the file is 10100 cubic metres per second (cu m/s) in
May 1993. The extreme flow rate in 1998, the period monitored by Dr. Rukavina
during his study, was 10240 cu m/s in March.

Further information has been provided by Mr. Peter Yee (Environment Canada.
Comwall Office) on historical flows and on the regulation plan for the St.
Lawrence River flow rates below the Moses-Saunders dam. The recorded
maximum on several days in May 1993 was 10910 cu m/s, about 6% higher than
the 1998 figure of 10240 cum/s. This information makes it clear that, although
the maximum rate permitted by the regulation plan is 8780 cu m/s, this can be
exceeded under extraordinary circumstances. Dr. Rukavina noted that it is
unlikely that flow rates 6% higher than the maximum during the period of his
sediment stability study are going to have a significant effect on inshere erosion.

ACTION 2.1: EC 10 provide range and standard deviation for shear stress data
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To address the request for range and SD for the shear-stress data the Dr. Krish
Krishnappen (NWRI, Environment Canada) stated, “the nature of the study is
such it cannot be repeated at a particular site. Once the bed has been disturbed, it
cannot be returned to original state to determine whether it would have faited
earlter or later in another attempt. It would be possible, however, to make a
number of measurements within the same general sediment type and determine
from them the range of the shear stress required for failure.” Dr. Krishnappen is
prepared to incorporate this into his study of the other two sites

ACTION 3.0: EC investigate the effect of boat launch traffic on resuspending sediment along
the Cornwall waterfront (focus Zones 2 and 3).

To determine the effects of shipping on the disturbance of bottom sediments, Dr
Rukavina will be installing video loggers on the bottom and to record any
changes produced by launch traffic overhead. A multi-beam sonar survey of the
area will also be used for detailed mapping of the bathymetry to determine the
existence of bathymetric traps which could focus contaminated sediments and to
look for evidence of bottom scour from local ship and launch traffic.

ACTION 4.0: Dr. Brian Hickey is to review, Reynoldson, T. B and Day, K 1998 “Biological
Guidelines for the Assessment of Szdiment Quality in the Laurentian Great
Lakes"” and Reynoldson, T. B. " An Assessment of Sediment Quality and Benthic
Invertebrate Community Structure in the S1. Lawrence (Cornwall) Area of
Concern”. Based on the outcome of this review Dr. Hickey is to provide his
position on whether he agrees or disagrees with the interpretation on the
significance of the measured laboratory toxicity effects and benthic community
impact presented.

ACTION 5.0: Continue to consider all four Zones throughout further assessment

All four zones will continue to be included in all further assessment

ACTION 7.0: EC to provide, to all Working Group members a copy of their approach for
developing sediment biomagnification criteria, i.e. a protocol for determining the
impact of sedimeni-bound contaminanis on higher food chain animals.

A draft copy entitled “An approach for developing sediment biomagnification
criteria”, authored by D, Milani, L. Grapentine and T.B. Reynoldson was
circulated to all meeting participants for their review and comment.

10
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ACTION 7.1: All Working Group members are to review the EC approach to developing
sediment biomagnification criteria and provide their comments. Comments
should focus on:

- the appropriateness of this approach to evaluating the risk posed by
sediment bound mercury along the Cornwall waterfront to higher trophic
levels (food chain animals);

- biomagnification factor (BMF) applied to benthos in this assessment;

- what is the appropriate target animal(s) and;

- whai is an appropriate tissue residue guideline value

- what modification(s) to the proposed worst case scenario are acceptable

Jfor a more realistic risk evaluation?

Comments have been received from Gary Lawrence and Dr. Peter Chapman
representing AKZ0 Nobel and MOE.
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Grouping by the township lead to a surprizing finding: there was five fold
range in mean concentration in fur. There also appeared to be a trend toward
lower mean age as the concentration of mercury increased.
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By grouping data from townships with low, medium, and high levels of Hg the
age structure of the groups could be determined, In the low mercury
townships otter live out their normal 10-12 years, but in the high mercury
townships, few make it past 5 years. Taking into account that the highest
levels in the brain approached the concentration that exert sublethal effects the
data suggest that mercury is already having deleterious effects on otter.
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Fur Bram Liver

(ppm d.w) (ppmd.w) (ppmd.w)

Average 12.6 2.05 6.6
Std. Dev. 6.2 1.10 4.0
Min 2.2 0.44 1.1
Max 37.6 6G.11 21.3
N 128 34 32
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There is a linear relationship between Hg in fur and brain, with males slighly
higher than females. This relationship indicates that Hg in fur 1s a good
indicator of Hg stress on the brain.

Note that the levels in the brain go up to 4 ppm on the graph but one animal
was excluded, which was nearly 6 ppm d.w. basis. These levels are just below
the concentrations that cause sublethal effects in other animals.
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In one study in Scotland an exponential increase in mercury with age was
observed. These animals were found dead or moribund.

The pattern in Ontario otters is quite diffirent. After an initial increase, Hg
decreases with age. These data are biased toward healthy animals. The low
levels in older animals may be due to selective mortality in areas where Hg is

high
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