ABSTRACTS OF PAPERS AND POSTERS FOR

SHARING KNOWLEDGE,
LINKING SCIENCE:
AN INTERNATIONAL
CONFERENCE ON THE
ST. LAWRENCE
ECOSYSTEM

MAY 10, 11, and 12, 1995

Cornwall, Ontario and Massena, New York

Monograph prepared by

Roger D. Needham
and
Michelle Lafteur-Box and E. Nicholas Novakowski
Department of Geography, University of Ottawa
Ottawa, Ontario, Canada K1IN 6N5

Pre - Conference Draft



Information contained in this document has been provided by the
authors. It is provided to you at this time to facilitate conference
advertising. The final programme will be sent to you before

April 21, 1995. Please review all entries related to your presentation
and address, and forward any corrections and additions to ;

Dr. Roger D. Needham

Department of Geography

University of Ottawa

Ottawa, Ontario K1N 6N5

(613) 562-5800, Ex. 1052 and (613) 562-5145 Fax.

E-Mail: rdnad@acadvml.uottawa.ca




TABLE OF CONTENTS

Table of COtents......coovmmierieeerr e B e eesrmassemmmssnerosees s e bameoiae 1
OFZANIZATION ..ot csse st sbeb s bea st sa e s s s e et s s
Conference TREMES ..ot st ae et emaee s naeses
Abstracts Listed by First AUROL ..ooovre e 1

Bibliography of Authors and AddIesses ........ccovmmvvrmnc e 23

Index of AUthOTS ......ocvererieie e B3

Registration Material ... e




ORGANIZATION

The Conference Planning Committee would like to thank all the authors who
submitted abstracts. As the following pages reveal, the variety and richness of
the paper and poster presentations seems to be assured. There are authors from
two countries, two provinces, and four states. There are authors from academic
institutions, government departments and agencies, non-governmental
organizations, native comrmunities, industry and business, agriculture and
forestry, and the public at large. It seems that the Conference title - SHARING
KNOWLEDGE, LINKING SCIENCE: AN INTERNATIONAL CONFERENCE
ON THE ST. LAWRENCE ECOSYSTEM - was an attractive and a truly

representative icon.

This Pre-Conference document was assembled for three very important reasons.
Fitst, the information contained within its covers was selected to reveal the
substance of the conference. There are at least 80 high quality presentations
being made under twelve themes. This scientific menu serves as the best possible
advertising vehicle for the meeting. Second, the information on authors,
affiliations, and interests was recognized as a resource that must be shared. The
document was prepared, therefore, to facilitate the mobilization of "like
interests”, and to excite its readers about the potential to strike “partnerships”
that openly appreciate and respect the scientific contributions of all disciplines
and constituencies. Third, the exercise was considered an investment in
community accountability and care. It is widely recognized that much publicly
funded science and research must display a strong public policy relevance. In
addition, the products of this science and research, if they are expressed as
recommendations for managerial, social and political adjustment, must be
presented to the community being served. In essence, the community has the
right to express its preference for alternative futures. This document should
assist the United Counties of Stormont, Dundas and Glengarry, the cities of
Cornwall and Massena, and the Mohawk Community of Akwesasne among
others, in their critical assessment on what is being done on their behalf.

The material contained in this document is being used to prepare the final
conference programme. Unfortunately, many abstracts were received sometime
after the posted deadline, and as a consequence, the distribution of formal
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acceptance announcements has been delayed. We have made the decision to
include all papers and posters in the programme if their abstracts were received
by April 10, 1995. Acceptance notices will be sent out by telephone, surface mail,
and E-Mail. The final programme, with dates and times of presentation, will
follow this information package. Please contact Dr. Roger D. Needham at (613)
562-5800 Ex. 1052, if you have any concerns or requests related to your paper or
poster. Please contact Christina Collard at (613) 936-6620 if you have any
questions about site, situation, registration, or accornmodation.
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CONFERENCE THEMES
WETLANDS INTEGRITY AND MANAGEMENT

1. Jeff Houlahan and C. Scott Findlay
Natural and Anthropogenic Correlates of Wetland Biodiversity.

2. Thomas M. Jasikoff
Cooperative Management of Privately Owned Wetland and
Agricultural Grassland Habitat in the St. Lawrence Valley, NY.

3. Michelle Lafleur-Box and Roger D. Needham
A Jurisdictional Profile of Wetlands Management in the St.
Lawrence Basin.

4. Richard C. Smardon
Evolution or Regression? Wetland Policy for the US Side of
the Great Lakes Basin.

PUBLIC HEALTH, COMMUNITY AND THE ENVIRONMENT

1. Lynne Belle-Isle, S. Raman and Roger D. Needham
Health and the Environment: Risk Perception Survey in Cornwall.

2. E.F. Fitzgerald, S.A. Hwang, B. Bush, K. Cook and P. Worswick
Dietary Exposure to PCBs from Hazardous Waste Among
Mohawk Women and Infants at Akwesasne.

3. Jack Manno and Sheila Myers
Approaches to Incorporating Human Health Considerations
in the Remedial Action Planning Process in the Great Lakes/
St. Lawrence Ecosystem.

4, Sona Sethi and S. Raman
Breast Cancer and Fish Consumption in Cornwall.

5. Mark Morreale, S. Raman and Henry Lickers
The Akwasasne Health Information Project.

6. Brian Bush, Robert M. Smith, Patrick W. O' Keefe and Edward
Fitzgerald
Occurence of 99 PCB Congeners in the Air at 6 Sites in the
Mohawk National Land (Akwesasne) Near a St. Lawrence
River Power Dam.




FISHERIES AND ECOSYSTEM HEALTH INDICATORS

1.

Jill Kearney
Great Lakes Anglers Exposure Assessment Study.

Michael J. Kadlec and Brian Bush

Bioconcentration of PCB Congeners in Rainbow Trout
(Oncorynchus mykiss) Confined to the Water Column of the St.
Lawrence River.

Sandra C. Ribey and Frang¢ois Chapleau

Fish Communities as Indicators of Ecosystem Degradation
in the St. Lawrence River near Cornwall: Outline of a
Research Project and Preliminary Results.

Lara L. Ridgway and Frangois Chapleau

. Monitoring Contaminants in Aquatic Ecosystems using

Population Characteristics of the White Sucker (Catostomus
COMMErsoni),

Tom Stewart, Anne Bendig, Mike Rawson and Mike Eckersley
Populations dynamics of yellow perch (Perca flavescens) in
Lake St. Francis and the Implications to Fisheries Management.

Joseph K. Buttner
Role and Potential of Aquaculture in the St. Lawrence River
at Akwesasne.

COMMUNITY MOBILIZATION AND INTEGRATION

1.

Elaine Kennedy
Overview of the RAP Process.

J. McEwen, D. Spencer and Walt Kissam

Involving the Next Generation Now: How Our Young People
Can Participate in the Identification of the Environmental
Problems of the St. Lawrence River/Great Lakes Basin and
in the Identification of Required Strategies for Remediation.

Fred McGregor and Harvey Lemelin

First Nations - Environmental Knowledge and Approaches
to Natural Resources.
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4, Roger D. Needham and Frank Meng
Remedial Action Plans and Public Participation: Surprising
Similarities and Differences between the Cornwall, Ontario
and Massena, New York Experiences.

5. Mary Alice Snetsinger
A FASTLINE to Cooperation.

6. Yolaine St. Jacques and Jean Burton l
Public Participation in the Environmental Managment of
the St. Lawrence River: The Priority Intervention Zones
(ZIP) Program.

7. Frank A. Stride and Susan Drier

St. Lawrence Remedial Action Plan: An Overview of
Actions 1986-1994.

SEDIMENT, CONTAMINATION AND REMEDIAL ACTION

1. Chris Callaghan, David Currie and C. Scott Findlay
Evidence of Endogenous Sediment and Biological Contamination
in the CornwalllMassena Area.

2. Louise Champoux, Jean-Luc DesGranges and Jean Rodrigue
St. Lawrence River Ecosystem Monitoring: the Great Blue
Heron and Black-crowned Night Heron Colony of Dickerson
Island, Lake St. Francis, Quebec.

3. Jeffrey Chiarenzelli, R.J. Scrudata, Gail L. Amold and G. Oenga
Characterization of Sediment and Implications for Remedial
Activities in the St. Lawrence Ecosystem.

4, James Gillett and R.N. Ram '
Mobilization of Sediment Contamination from the Lake
Erie-Lake Ontario-St. Lawrence River Basin: The Critical Role
of the Food Webs.

5. ].L. Metcalfe-Smith, G.R. Sirota, K.E. Holtze and J.J. Reid
Toxicity of Sediments near an Aluminum Smelter on the
St. Lawrence River to Freshwater Organisms.

6. Jean Morin, Paul Boudreau and Michel Leclerc
Analyse de la propagation et de la distribution spatiale
des contaminants au lac Saint-Francois; application d'un
modele Langrangien.




10.

Patrick O'Keefe, Lindsay Wood, Brian Bush, Chia-Swee
Hong and Steven Connor

The Bioaccumulation of PAHs, PCBs and PCDFs from
Sediments by Chironomus tentans Larvae in the Laboratory.

Lisa Richman, J. Metcalfe-Smith, R. Santiago, J. Biberhofer and J.
Anderson

Chemical Characterization of the St. Lawrence River Sediments

in the Vicinity of the Oil Tank Storage Area.

Stéphane Lorrain, Hans Biberhofer, Denis Laliberté and
Charles Brochu

The Long-Range Sensing Site Project: A Look at Past and
Present Impacts on Sediment Quality in the Cornwall-Massena
Area of Remediation Measures.

Norm Rukavina
New Techniques for Mapping and Monitoring Contaminated
Sediments at Comwall, Ontario.

ENVIRONMENTAL PERCEPTION AND COMMUNITY PREFERENCE

1.

C. Andrew, D. Dumas, A. Gilbert and F. Houle
Quant a la Capacité Communautaire de Cornwall en
Matiére d'Environnement.

John Hunsley and Luc Pelletier
Environmental Concerns, Challenges, and Commitments:
The Environmental Perceptions and Attitude Survey.

Donna Winslow
Naturalized Knowledge Systems and Science.

Robert Pachlke and Raymond Dart
Cornwall in Context: Environmental History, Environmental
Justice and Community Economic Development.

WATER QUALITY MONITORING AND ASSESSMENT

1.

Johannes Barth
Inorganic Parameters and Stable Isotopes as Environmental
Indicators for the St. Lawrence Ecosystems at Cornwall.




Hans Biberhofer
Development of a Monitoring Strategy for for the
Commwall/Massena Reach of the St. Lawrence River.

C. Scott Findlay and Ligang Zheng
Determining Appropriate Scales for Ecosystem Monitoring
and Management.

C. Hudon and A. Sylvestre
Seasonal Changes of Water Quality in the St. Lawrence
River Downstream of Montreal (Quebec, Canada).

Stanley R. Megraw
Effects of Bleached Kraft Mill Effluents on the Aquatic

Environment: An Quverview.

Kevin Telmer, Jan Veizer and Chao Yang

Chemical Dynamics of the "St. Lawrence” Riverine System:
dDH20, d180m20, d13CpIC. 434SSulfate, and dissolved
875r/868r.,

INNOVATION AND PRACTICE IN LAND AND WATER RESOURCE
STEWARDSHIP - FORESTS

1.

D. Ball, L. Fernandes, R.M. Narbaitz, K.J. Kennedy and R.L. Droste
Lab Scale Feasibility Study of an Application of the PACT Process
to a Kraft Pulp Mill Effluent.

B. Graham, K.J. Kennedy, R.L. Droste, R. Narbaitz and L. Fernandes
PACT Treatment of Kraft Pulp Mill Effluent.

Tim Williams
Ontario’s Growth and Yield Program.

INNOVATION AND PRACTICE IN LAND AND WATER RESOURCE
STEWARDSHIP - AGRICULTURE

1.

Michael Lam, D.S. Gamble and C.L. Chakrabarti
Solid Phase Speciation of Pesticides and Metal Ions in Soils.

Nicole Richer and Roger D. Needham
Environmental Quality in the Raisin River Watershed:
Testimony for the On-Farm Community.
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Anne Watelet
Interpretation Preliminaire de la Qualite de l'eau de la Raisin
River: Un Bassin Agricole et Residentiel au Nord du Cornwall.

Sandra Porter, Michel Robin and Ian Clark

The Interaction of Groundwater and Surface Water Within the
Raisin River Watershed, near Cornwall, Ontario; A Field
Investigation to Quantify Groundwater Contribution to
Streamflow.

MUNICIPAL PLANNING AND ENVIRONMENTAL MANAGEMENT

1.

B.C. Anderson, A.A. Crowder, W.E. Watt and ]. Marsalek
An Integrated Approach to Managing Urban Runoff Contaminants.

Andy Code .
Retrofit of the Fly Creek Retention Pond.

Roger Houde
Fly Creek Flood Reduction Project.

Norman Levac
City of Cornwall Pollution Control Planning Study.

Thanh-Thao Pham and Suzie Proulx

Study of PCBs and PAHs in Wastewater of the Montreal Urban
Community Sewage Treatment Plant and in its Plume in the St.
Lawrence River.

Roger Roberge and Megan McKenna
The Restructuring of the Cornwall Economy: A Functional-
Spatial Analysis.

E. Nicholas Novakowski and Roger D. Needham
Municipal Planners and their Capacity to Effect Ecosystem
Rehabilitation Along a Major International River.

Yam Sakkal
An Ecological Design Framework for an Urban River Valley
Landscape.
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INVERTEBRATES, AND OTHER SPECIAL INDICATORS OF ECOSYSTEM
HEALTH

1. Andrée D. Gendron, C.A. Bishop, Jean-Luc. DesGranges.
G. Van Der Kraak, R. Fortin and A. Hontela
Multi-level Detection of toxic stress in the Mudpuppy (Amphibian,
Salamander).

2, M. Brian C. Hickey |
Occupancy Rates of Artificial Bat Roosts: Are They a Useful
Conservation Tool?
|
3. Jean Rodrigue, Jean-Luc DesGranges and R{Jdger Titman
Use of Peking Ducks (Anas platyrhynchos) as a Bioindicator
of Contamination by Bioaccumulative Substances in the Natural
Environment (5t. Lawrence River).

4, Mark J. Erickson and Andrew R. Fetterman
Some Aspects of Unionid Ecology, Distribution and
Importance in the Grass River, St. Lawrence County, N.Y.

5. Alain Filion and Antoine Morin
Availability of Sediment-bound Metals in the St. Lawrence
River to Benthic Macroinvertebrates. '

6. C. Vis, C. Hudon, C.A. Cattaneo and B. Pinel-Alloul
Influence of Water Quality Parameters on Periphyton
Assemblages in the St. Lawrence River. :

7. Brad S. Baldwin
Larval Development and Delayed Metamorphosis of
Zebra and Quagga Mussels: Implications for their
Colonization and Spread.

INSTITUTIONAL ARRANGEMENTS AND WATER RESOURCES
MANAGEMENT

1. Paula M. Bird and Roger D. Needham :
Multilevel Model of Transboundary Ecosystems - Treaty
Regimes and Conflict Resolution.

2. David Fay and Anthony Eberhardt
Future Options for Lake Ontario - St. Lawrence River
Qutflow Regulation.
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Peter Yee

Lake Ontario Outflow Regulation - How Its Operation
Is Carried Out and its Impacts on the Levels of the

St. Lawrence River.

POSTER PRESENTA N

Dave Bajurny and Fran¢ois Chapleau
Growth of Northern Pike (Esox lucius) Populations in the
Saint-Lawrence River, near Cornwall.

Douglas M. Carlson
St. Lawrence River Sampling for Pugnose and Blackchin
Shiners: 1993-94.

Edward P.C. Lai and Xenia Trier
Speciation of Metal Ions in Environmental Waters by
Capillary Electrophoresis with Pulsed Amperometric Detection.

Euan D. Reavie and John P. Smol

River Sediments and Long~term Environmental Change:
Tracking Ecosystem Degradation and Recovery in the St.
Lawrence River Ecosystem.

Monique Richard and Frances Pick
Organochlorine Contamination in Sediments and Macrophytes
of the St-Lawrence River.

Norm Rukavina
New Techniques for Mapping and Monitoring Contaminated
Sediments at Cornwall, Ontario.

David J. Santillo and Stephen Compton

Waterfowl and Grassland Bird Surveys in Sheetwater Wetlands
and Adjacent Farmlands in the St. Lawrence Valley of Northern
New York State.

Robert M. Smith, Patrick W. Q' Keefe, Steven Connor and
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An Integrated Approach to Managing Urban Runaff Contaminants

B.C. Anderson, A A. Crowder, and W.E. Watt, Queen's
University, Kingston
]. Marsalek, National Water Research Institute, Burlington

Stormwater discharges from urbanized areas strongly
contribuie to impairments of water uses in a number of Areas of
Concern in the Great Lakes basin, and may impede efforts to
delist these areas from the Remedial Action Plan program. Ina
search for solutions to these problems, an interdisciplinary team
from the National Water Research [nstitute and Queen's
Umniversity has been conducting field-scale research (supported
by laboratory studies) designed to characterize stormwater
contaminants and their removal by an integrated environmental
pysiem centred arpund an existiyg stormwatin best managemen
faciliiy = &n ponsline wel-delenton pond.  This aite was chasen n
mﬁl}ﬂrnae [ TET] rhullungﬂ cansed by the inadequate slee and
unlavouratle shaps of the pond to provide elfscive
RO quanty nnd guality control, impacts o ponid
disch rges on 2 downsiream sensdiive asstd] wetland drea, and
the desire of the municipal goverrunent o enhance the
operational efficiency of this system for protection of local water
rESOUrces

The main objective of this research is to develop a
combination of cost-effective and operatienally simple methods
which would enhance stormwater quantity and quality control
at this site to an acceplable tevel. In preparation for such work,
the existing pond performance was assessed by producing
detailed flow and material balances, and loading characteristics
under both baseflow and storm flow conditions. The remedial
measures, currently studied or planned, focus on improvements
of pond hydraulics and sediment settling by retrofitted flow
baffles, pond effluent polishing by constructed wetiands and an
aerobic biofilm reactor, and detoxification of pond sediments by
novel biotechnological methods. The overall gaal of this research
program is to gain a better understanding of the function of
these systems and thereby enable designers to propose remedial
measures for currently underdesigned systems, and to improve
design guidelines for new systems. Results of the first three-year
phase of the research program will be presented.

Quant A La Capacité Communautaire De Commwall En Matitre
DY enpironnement

C. Andrew, D. Dumas, A. Gilbert, F. Houle, Université
d'Ottawa

Dans le but d'évaluer la dynamique communautaire qui
présidera A la mise en place des mesures de réhabilitation de
l'écosystéme du Saint-Laurent dans la région de Cornwall,
l'équipe de recherche a analyw la prise de décision en matidre
d'environnement dans trois sacteurs de la vie collective de
Comwall: le développement économique el touristique, les
services municipaux et la participation des citoyens aux
organisations engagées dans l'action environnementale. Les
principaux résultats d'une analyse du traitement de ces trois
dossiers par les journaux de Cornwall enire 1980 et 1993 seront
présentés. Cette analyse a permis d'identifier les acteurs en
matiére d'environnement sur la scéne locale el régionale et a mis
en lumire les différents mécanismes par lesquels la
communauté a pris ses décisions dans les principaux dossiers
reliés 4 'environnemenl au cours des demiers 10 ans, Elle
suggere un certain nombre d'hypoth2ses quant 4 la capacité
collective de Comwall, poisvant étre utiles dans le cadre de la
réflexion en cours sur les politiques en mettre en place pour un
développemenmt durable dans la région.

Growth of Northem Pike (Esox lucius) Populations in the Saint-
Latorence River, near Cornwall
Poster Presentation

Dave Bajurmny and Frangois Chapleau, Ottawa-Carleton
Institute of Biclogy, Department of Biology, University of Oltawa

by 1564, v 100 northem pike (Eai lplud) wene caphuned
from several sies upriver (Lake 5t Lowrence| dnd dowmrives
(5. Lawnenoe River - Lake 5t Prancia) from Cormwall to
comipare growih and well-being of fab within and behween
bisth areas, The algective of the study was to examine if these is
maee than one population i ihis seciion of the 5t Lawrense
Rlvur and, b so, exadmine il dilierences in lish growtl males and
ipmiales] can be associaled with chnlaminants in the fesh and (5
she enwlronment. This poster deals with ithe flsh growth stody
partion of the projed, The deithrum was ussd for age
determination and [or back-calculationn of tolal length for
previous years of growth. Sex was determined from gonadal
examination. Results of these analyses will be compared with
data obtained from the Index Netting Program of the OMNR
and other regional studies.

Larval Development and Defayed Metamorphosis of Zebra and
Quagga Mussles: Implications for their Colonization and Spread

Brad S. Baldwin, Rutgers University, New Brunswick, New
Jersey

The development and metamorphosis of larval zebra
mussels (Dreissena polymorpha) and quagpga mussles (Dreisséna
bugensis) was examined in laboratory-reared aultures. Larvae of
both spedes passed through their free-swimming larval stage in
about 15-20 d when reared at 24°C and fed a mixed algal diet.
Metamorphosis (devetopment of ihe gill filaments and siphons
and loss of the velum) to the postlarval stage occurs when
individuals are about 250-350 um in size. This process may last 2-
3 d but many larvae can prolong this transition (i.e. delay
metamorphosis ) and continue to swim periodically for an
additional 7 weeks. This ability may facilitate the rapid
geographic spread of these mussels in anture (particularly in
river systems) and may allow larvae 1o survive transpart in
ballast water of ships to and from North American waters. [n
conclusion, the implicalions of this research are set in public
policy relevant terms



Lab Scale Feasibility Study of an Application of the PACT
Process to a Kraft Pulp Mill Effluent

D. Ball, L. Fernandes, R.M. Narbaitz, K.J. Kennedy and R.L.
Droste, Faculty of Engineering, Unuversity of Ottawa

The use of chlorine-containing bleaching compounds
in the pulp bleaching process is responsible for the production of
biorefractory chlorinated compounds including phenols,
chlorinated vanillins and chlorinated catechols and other
absorbable halogenated compounds. The pulp and paper
industry also produces other toxic compounds such as resin
acids that are toxic.

This lab study has livvestigated the e of o]
activated carbon (PACT) 10 improve the foicity reguction of
cenventional blobogical effluent bestment. There are o major
mechapisms of remoal in a PACT baobogical treativwnd process
hartabolism of compounds by the microorganisme (mielormres
st nzaailly indo less harmiul substances or folally seminies
themm The achvated carbon abeorbs ceganic subsianees,
Metessarily mi misarey will wdhere 63 and grow on the
surface of th activated caclson, The carbon retains (e organics
o ik surinoe and exposes the onganios b microbial aikeck for
knper peritds of time. This shoulid resalt in bnprovament of the
remmoval nIn:[i.:'Eil:l.:l:-In-d.l:-ErJ.n.ie sLibalances

This study will report results from initial runs on the
overall process performance of control and experimental systems
that have varying degrees of carbon added to them. General
process performance will be discussed in terms of chemical
oxygen demand {COD), biochemical oxygen demand (BOD),
suspended solids removals and the settleability of the biomass
from the process. The addition of carbon definitely improves the
settleability of the biomass, Both conventional and PACT
produce excellent BOD remaovals over the range of operating
conditions examined. However, the removat of COD shows
improvernent with the PACT process.

Inorganic Parameters and Stable [sotopes as Environmental
Indicators for the 5t. Lawrence Ecosystems at Cormwall

Johannes Barth, Department of Geology, University of Ottawa

A tolsl of ninet=en water samples were colloced In
the2 spriogr, sumemer, and fall 1994 for irorganic and Isotupic
anakyses in order o charactonice geochamical processss in
didfferent erosyetems. The sampling sites wers locabed in
wetlinds, embayments and the main chanrol ugr anad
Hownatream of the Moses Saundors Dan

The inorganic chemistry of the river water shows very
little spatial and seasonal variations. The concentrations of
dissolved trace elements, such as Cr, Ni, Cu, Zn, Hg, Cd, and
Pb, lie within the guidelines of the Canadian Recommended
Surface Fresh Water Quality Objectives.

Carbon isotopes in dissolved CO (813Cpyc),
corribined with chlorophiyllsA, and fogal arganie cactson [TOC),
revet] the mierachions botween algal and Dacterinl sctivity for
the difierent ecosystems sudssd. The mondioreng of basic
Prooesses, such as phnmmlhfcn avd respiration, poovides
constramis on the net primary production and e the food
chain in these aquatic ecosystems. Other isotopes e 5190 and
&0, are batng used 10 evaluaie evepomtion and the origin of the
Fivier Wikl

Two sampling sites in Lake St. Francis have been
chosen in collaboration with the Centre St. Laurent in Montréal
for the sub-project enlitled "Development of riverine gases in
organic nch sediments”. 5ix gas collectors have been
constructed and will be emplaced next spring. This sub-project
deals with the transporl of volalile organic contaminants {e.g.
PCB's) by riverine sedimentary gases and will give insights into
the development of alternative strategies to the dredging of
contarninated sediments, such as currently being done at

bd

Massena. The mechanisms of sedimentary gas production will
be determined by measuring the stable isotopes of hydrogen (6D)

and carbon (813C) in methane.

Health and the Environment: Risk Pereertiom Survey in Comwall

Lynne Belle-Iale, 5. Raman, Roger D. Needham, University of
Ottawa

One of ihe objectives of the Ecosystem Recovery on the St
Lawrence project is to assess this community's perception of the
impact of the contamination of the St Lawrence River on their
quality of life. More precisely, the Health Sciences component
of the project has been assigned the sk of evaluating the
public’'s perception of health risks assodated with the
contamination of the St. Lawrence River As part of Lhis, this
survey aimed at evaluating the perception that the residents of
Cormwall have rding various environmental health risks
associaled with the Comwall area and the 51, Lawrence River
and comparing their perception to the perception of the
Canadian population as given in the Health-Risk Perception in
Canada report. To obtain this information, a sample telephone
sprvey wies condocted on o mmdom stmpde of 497 adults Iving
in Cornwall. The results reveal that the respondents are
stgnificantly more concerned about the health risks to
themsetves and their family from river water, from air pollution,
chemical pollution, PCB or dioxin and tap water than to the
Canadian population in general. A significantly higher
percentage of the respondents perceive chemical pollution, PCB
or dioxin, pesticides in food and bottled water to be a high
health risk than in the Health-Risk Perception in Canada survey
conducted across Canada. The most important source of
information regarding health issues and risk is the media, but the
greatest confidence is attributed to medical doctors. In general,
the respondents feel that Cornwall is an unhealthy place to live,
are cencerned about the health risks from chemicals, bul feel
they have very little control over the risks to their health, The
majority of respondents do not eat sportfish mainly because of
concermn about pollution, The respondents that do eat sportfish
maostly consume yellow perch, In addition, about three-quarters
of respondents do not swim in the 5t Lawrence River for
various reasons, The most common reported medical conditions
are asthma, arthritis, allergies, heart conditions, diabetes and
hypertension. This survey provides a general idea of the
concerns of the residents of Cornwall and is useful to guide risk
communication. More in depth studies such as locus groups or
person-to-person interviews could be conducted to get more
precision regarding the concerns of the residents of Cornwall
The findings of this study will have direct relevence for the
developmeni of public policy.




Development of a Menitoring Strategy for the Cornwall/Massena
Reach ef the 5t. Lawrence River

Johann Biberhofer, Environment Canada, Burlington, Ontario

The water quality in the 5t. Lawrence River has been
impaired by contaminant inpuis from the Great Lakes drainage
basin and by point and non-pount sources along its shores. The
Comwall/Massena reach of the River has industrial centres in
Comwall, Ontaric and Massena, New York that have historically
and are still presently discharging in their effluent, persistent
toxic substances to the St Lawrence River. Fugitive leachate
from landfill sites close to or bordering the river may also be
contributing to the overall contaminant burden.

Investigative studies were initiated to assess the
feasibility of establishing a water quality moniloring program fro
the Comwall/Massena reach of the 5t. Lawrence River, where
the objectives of the program would be: {1} to delermine exit
Ioads from Lhe international section; and (2) 1o monitor ambient
water quality conditions, particularly with respect to the
impacts of the 3 Superfund sites located in the industrial centres
of Massena, New York and from a trans-provincial {Ontatio-
Quebec) perspective. These studies included hydraulic
characterization of the reach, evaluation and testing of sampling
and analytical technologies and the development of a
supporling biomonitoring program. The resulting strategy is a
consolidation of the information derived from these studies.

Multilevel Model of Transboundary Ecosystems - Treaty
Regimes and Conflict Resolution

Paula M. Bird and Roger D. Needham, Department of
Geography, University of Ottawa

It is hypothesized that the governance of the Great
Lakes - St. Lawrence ecosystemns remains inadequate because it
as a reactive process. This deficiercy is caused by a lack of
understanding of the changing international cooperation and
conflict resolution dynamic. In this context, knowledge is
needed about the increasingly complex and global nature of
trade, communications, transportation and environmental
issues; and the impact of this trend on the capability of nation-
states to anticpate and prevent further harm (o the
environment. This issue i of particular relevance (o the
Canadian and American governance of the Great Lakes - 5t.
Lawrence ecosyslem, which remains ineffective in eliminating
persistent toxic substances in the Great Lakes system and in
controlling the atmospheric fallout of contaminants. The
methodology employed includes a synthesis of antecedeni
literature and critical thought. Cybernetics, actor system
dynamics, international relations and trealy regime research
have provided the theoretical and applied underpinnings. The
result is a dynamic and multilevel model of the relationship
between the structure of international governance {including
instruments); the treaty regimes constructed within the
international system of governance; and the policies
implemented by actors within the treaty regimes. The two
primary strengths of the model aze its ability to scale up and
down through the ternporal and spatial contexts of complex
international issues, such as transboundary environmental
degradation, and 10 reveal the trealy process as a tool for
anticipating and preventing future conflicts in international
ecosystems

Occurrence Of 99 Peb Congeners In The Air At 6 Sites In The
Mohawk National Land (Akwesasne) Near A 5t. Lawrence River
Power Dam

Brlan Bush, Robert M. Smith, Patrick W. O'Keefe and Edward
Fitzgerald, School of Public Health, State University of NY at
Albany

Approximately 12,000 Mohawk Native Americans inhabit 2
reservation {Akwesasne) within 2 km of major industriatization
near the Robert Moses Power Dam on the 5t. Lawrence River.
T PEE product Aroclos 1248 pollates ot least thres fndustrial
sites. As parl of & RUUEH 5 Superfund Basic Research study of
the area, we'determined e concentratian of %8 PO in aic
using HiVol samplers wiih dowr-tabed vacuim pumps b
endloct 105Kl cu my ina 38 dany FI-EI.'i.Dd. ¥aporm and partculale
wene trpped with fibenglass fillom backed up with
palyrethand plags The fdber and plug were soxhlet extracted
with toluene and then the PAH and PCB fractions were
separated uslng 13-24 micron silica gel. GC/EC was usad to
determine thie 99 PCB congeners using Apiezon L and Ultra II
quart2 capillary columns.

Five sites and a control site were sampled from February
1993 to January 1994. Highest concentrations were observed
beside the GM landfil on the sauth bank of the river, reaching
20ng/cu m in May and June. The remainder of the sites were
less contaminated than Blaomington Illinois, and during the
winter the levels on Comwall Island were as low as those
reported over the Atlantic Orean at Bermuda.

Role and Potential of Aquaculture in the 81, Laurence River al
' Akwesasne

Joseph K, Buttner, Department of Biological Sciences, Brockport,
NY

Fish and sediments from the St. Lawrence River near
Comwall, Ontario and Massena, New York contain elevated
levels of contaminants, The presence of contaminants has
adversely impacted use of the River by people in both Canada
and the United States. Illustrative of this impairment is the
situation at Akwesasne where the Mohawk community has
ey deprved nist ondy ol & major saurce of kigh guality protén,
brurt wlso - confronged with the loss of an imporant traditan
catching and shaning fish, In 1989, commaendty’ members stirfed
b explore the potential of aguacultuce ds 4 means 10 provide a
gafe, dependable supply of fish and o maintain thelr impartant
“fishing tradition.” albeit in & modified form, Sueee 15690, modes
ruzmbers of fsh, largaly manbow et (Oncehyrchie sypig), bave
besen opliured muccessfully in cages foated in the 56, Lawrmo
I,nll;lallg,'_.nqrh novice culfurist wsed one small cape (1.0 m3) 1
EM AP fy 100 Fish. As oxpernence was galned, e slae
ol cage, numBar of figh culured, and imrolvement ol
comanienity members has nctesced, particularly afier controlled
stud i deteremined thad "chean” fish could be producsd iy
simpky indlowing slandasd aguaculium pracices starting with a
“clean” fingerling, feeding them a hegh gualiby commercial
ration, and largehy tsalating then from the congaminent lden
food chain and sediments {eg: by confimement in 2 cagel In
194, a 150 m3 net pon, donated by the OBMNE, was siocked
whih yelboss pesch ( Peror flareccens) and e environmental
CONEAUDTCEE af Iarﬁmmlr fah culbure in the River were
cramined. Concurrently, cage culture techimology was used a5 @
binlogical monitor of contaminants at partoilarly contaminabed
flbes {og- contaminant cover). Information gaired from o half
decade of cage culture a1 Alowesasoe Bas demonsirated that
“clean’” fih can be produced in wabters of the Greal Lakes with
benign impacts on the environment if culture sites are
appropriately located and wisely managed.




Evidence for Endogenous Sediment and Biological Contamination
in the CornwalliMassena Area

Chris L. Callaghan, D. Currie, and 8. Findlay, Departnent of
Biology, University ol Ottawa, Ottawa

This research asks two questions: 1} what s the
relationship between the locations of point sources of PCBs and
mercury in the Comwall /Massena area of the St. Lawrence
River and levels of these contaminants in nearby river
sediments? and 2) what is the relationship between levels of
PCB's and mercury in river sediments and levels of these
conlaminants in nearby young-of-the-year Spottail Shiners, a
nearshore minnow?

The anawers to these questions permil a better
understanding of how human activities within the study area
affect physical and blelogical components of the ecosystern. A
measurable link between endogenous human activity and
ecosystem response is necessary if local remedial action is to be
effective This research also addresses the exlent to which
contamination around Comwall and Massena results from
processes within the region versus those ing upstream. In
addition, this research contributes to the understanding of how
small, nearshore fish respond Lo environmental contaminants.

Study variables are derived from existing data on
sediment and fish contamination. A peographic information
system is used to make information spatially explicit. Point
source/sediment relationships were analyzed using multiple
regression analysis'and sediment/fish relationships are analyzed
using simple linedr regression.

Cur analyses show a strong relationship between the
locations of point sources and mercury and PCB contamination
in nearby sediments. Due to low spatial variability in me
loads of Spottail shiners, the relationship (if any) with sediment
mercury cannot be assessed with current data. On the other
hand, there is a strong positive relationship betwern PCBs in
sediments and PCBs in the minnows. This strongly supgests that
PCBs from local sources are in fact entering the biota,

5t. Latorence River Sampling for Pugnose and Blackchin Shiners:
1993-94,
Poster Presentation

[Douglas M. Carlson, béew York Stabe IJuFllrrrr.-Hu of
Environmental Conservation, Waterlown, New York

Pugriose shiner and blackdhin shiner are classified as
endangered and of spedal concern in New York and were
thought to be rare in the Thousand Islands areas of the
Lawrence River. Both species were caught in 1993-94, at some
locations where previously collected {in 1931 and 1983) and at
some new locations. Collection of ihe== shiners by seine was
useful before late June (when vegelation was sparse), and
electrofishing was effective in July-September. Thirty-eight
species were caught while sampling at 50 sites for both years
Blackchin shiner occurred in 11 of the 50 samples and pugnose
shiner in 4 of the 50. The second year had much higher
percentage occurrences of the two shiners than the first,
indicative of the acquired skills a1 sampling. There is yet no
convincing evidence that there have been declines or increases
of these shiners in the St Lawrence River since the 1930s.

St.Lauwrence River ecosystem monitoring: the Great Blue Heron
and Black-crowned Night Heron coleny of Dickerson Island, Lake
St Francis, (hizgbec

L. Champoux, J.-L. DesGranges and J. Rodrigue, CWS

The St.Lawrence River is contaminated by a large quantity
of toxic substances from many sources. This contamination
comes (rom the Greal Lakes, as well as from industrial, urban
and agricultural sources along its shores. The SL Lawrence
Action Plan has, among other objectives, the goals of reducing
the toxic inpuls and the development of a surveillance network
of the condition of the river. This network will include the
selection of indicator species to follow the contamination of the
trophic web to evaluate the success of the cleanup, as well as
the integration of ecotoxicological and demographic information
to measure the effecis of these toxic substances on living
organisms and to follow the health of the system, in an
ecosystemic approach. A number of species have been
preselected on the basis of different ecological and physiological
criterias. In the Cornwall-Massena area, two of the species of
bird selected, the Great Blue Heron and the Black-crowmed
Night Heron, share a colony on Dickerson Island. Eggs and
fledglings have been collected for contaminant and biochemical
analysis from 1991 through 1993. Demographic data have also
been collected. The data are compared between the two species,
to other Sl.Lawrence River colonies, to control colonies, as well
as with data from the literature. in general, contamination levels
are below those found in other regions and no effects on
populations have been observed. However, preliminary results
suggest that some of the biomarkers tested may be sensitive early
indicators of wildlife contamination and health in the
St.Lawrence River

Characterization of Sediment and Implications for Remedial
Activities i the 51, Lawrence River Ecosystem

]. Chiarenzelli, R. Scrudato, G. Amold and G. Oegna,
Environmental Research Center, Oswego, New York

Removal of >30,(]00yd3 of sediment from the 5i.
Lawrence, Grasse and Raquette Rivers is planned. Sediment
from an embayment of the 5t. Lawrence River knawn as
Contaminant Cove, slated for dredging, has been characlerized
The sediment consists of 70% sand and has an average PCB
concentration of 60 ppm. Most of the PCBs are absorbed onto
organic matter and fines, while sands generally contain
approximately 15 ppm or less. Lower- and ortho-chlorinated
PCB co rs are enriched relative to Aroclor 1248, suggestive
of miorital dabon

Dredging. dewatening, and mntainmet will msall in
the generation of Lenge volumes of alr snd water sonlansinsbed
by krw levels of PCHs E immestts simulatang sedmmen
dewntering indicate >15% of the T'CB, predontinabely lover-
and oriho-chlorinated congeners, ane iost by velahlizapon durng
drying at ambient temperatures and humidity

The Environmental Research Center is investigating
photocatalytic treatment of PCB-contaminated air, water and
seidment as a remedial option. Photocatalysis results in the
destruciion of organic contaminants through catalyst (TiO2)
activation by ultraviolet light. Bench-scale studies on
Contaminant Cover sediments in shurring suspension have
resulled in »50% photodegradation of PCBs during a 2 hour
illumination period. Lower- and ortho-chlorinated congeners
were preferentially photodegraded.

Many natural and dredging related processes
including sediment resuspension, dewatering, dryuing,
photolysis, and ricrobial degradation result in the production
and /or transfer of more mobile and bioavailable PCB congeners.
The preferential destruction of these congeners by
photocatalysis suggests this technique can also be readily applied
to PCB cortaminated air, water, and leachate generated during
the dredging and containment actions




Fly Crack Retention Pond Retrofit
A. Cede, Raisin River Conservation Authority

Tl rotredi of the Fly Creek rotention pond &
proposed i o commaunkty project kmprave storm waies quality
hefore s dischange b the 5, Lawrence Rives system. The
priject pres gk retrodit of the evtsting, pond which was
conatructed 28 part of the Fly Creek fiood controd project, 50 thad
il weill congripute [ the mpoovemsent of (he qualiry of
stormwater discharged to Gray's Creek and from there to the 5t
Lawrence River. The projeci offers the possiblity of providing a
new wetland and will provide a valuable educational ool to
demonstrate effective techniques for stormwaler treatment

Some Aspects of Unionid Ecology, Distribution and Importance
in the Grasse River, §1. Lawrence Country, NY

J-M. Erickson, St. Lawrence University, Canton, NY and A.R.
Fetterman, Boyerton, PA

Freshwater mussles (Molluscal. Unionacea) have been
a significant component of riverine biological systems since the
Middle Devonian Period. As the North American fauna evolved
erver the gt 275 il years, the frma diversified into
hundreds of speeies by narmowly partbondng the aquakic habitat
The unicnacears of the ponh-howing dnmmﬁm S
Lowrence-Adirodack peglon ane vary poardy ecoleyrically
and mxenomiclly, although they have :E:‘l:.rnd a pignificant rode
ins baih heuman and enimal ecology for the pasi yRars: The
present repart is based upon the first thorough study of the
mussel fauna of the Grasse River drainage in St. Lawrence
County, Mew York

Sicteen species distriuted smong the umeonid genera
ElifpHs, Alnsoridenta, Lusrmignig, Ansdunduides, Asodgata,
Serophiies, Lompsile, Ligama, and Viliess and the margarttifersd
IFWIH Marpantifers margarififera have been proven bo oooar-n
that part of the Grasse Eiver deadnaje 0 which sccoe wan
permittod. Between the yean 1975 and 19903, 124 sltes were
surveyed in this seventh-prder drainage Mussels were colkeded
by mask and snorkel Bshscope, and SCUBA, iderifsed,
mensured and feturned o (he river. OF the nins subdraineges o4
the Graste Hiver basin (u greatest d brersity s m the Likle River
which hasts fourbesn apecics. Diversety and relative size af
indiwidunks is ronghby proporional (o gmam order ard
discharge, as well as beeng comrolled By battom conditior. hast
spocies show dispunct disteibaitions sujgiisting that porions of
some tribuinres serve pa refuphs for the race taxa. bldce than hnll
ol the fnann ore liswed as endangored specier. 8, marparifylim
and A. ferussacianus commonly occur in third order streams.
Elliptio complanata is numerically dominant. It and species of
Liguria and Lampsilis commonly occur in the sixth and seventh
order reaches.
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Future Options for Lake Ontario - St.Lawrence River Outflow
Regulation

David Fay, Greal Lakes - 5t. Lawrence Regulation Office,
Environment Canada
Anthony Eberhardt, Buffalo District, U.S. Army Corps of
Engineers

The Lake Ontario outflow, ar the flow in the 5t. Lawrence
River at Comwall-Massena, has been regulated since 1960. The
existing regulation plan, Plan 1958-D, was designed using the
1860-1954 water supplies to the Lake Ontario - 5t. Lawrence
System to regulate flows io meet Lhe criteria specified by the
International Joint Commission. Plan 1958-D has performed
well m general bul, since regulaiion comanenced, the systens hak
riceived several water supply sequences cudside thi plan’s
design range, Limdiations within Plan 19580 bavi rrecessdtated
devisisns from e plan @ minamize feod aed s water
impacts in these exiteme supply pericds. In sddition, since the
Commizsion formislated s segulation criteria m the 19500, the
imtwrests i thie synlem have svoived, Az 3 mesult of diess
[actors, bwo aliernative regulation plams s being developed
that aiempt 1o better meet the nesds ol e aifected mierests
undar a wider range of hydredope conditions. Flan 187" s an
oxtension of Plan 19580 basad an dhe mepe than M years of
operating experience. Plan [54, selects the flow by maximizing
the sum of scores from seasonal inlerest satisfaction relationships
for ten major interests in the system from Lake Ontarie
dowmstream lo Montreal. The simulation of the operation of
these plans with 1900 to 1993 supplies shows ihe potential
changes in flows and waler levels with their us-

Availability of Sediment-bound Metals in the 5t. Lawrence
River to Benthic Macroinvertebrates

Alaln Filion and Anteine Morin, Department of Biology,
University of Ottawa

The sediments of the St. Lawrence River, downstream
of the city of Cornwall, Ontario, are highly contaminated with
heavy metals, In this study, we want to determine if these
sediment-bound metals are accumulated by benthic
macroinvertebrates, This is accomplished by 1) correlating
accumulated metal concentrations in distinct taxonomic groups
with a messure of potenially available concemtrations in
spdiments, apd 21 examining ther efiect of body sise and feeding
habif an accamudstsd mecal bvebs: In this study, we alae wan
i0assess the potential for medal iransier 1o highee trophic lvels

The sampling of benihli macrsEmverebraties and
secibmants was done at b sites during the summer ol 1994,
Profemimary resubis of weak acid extraciion of sedichents sggies
that patentinlly availoble mital conpentratlons dilfer helweon
gités and that, fae some melale, slfes upstream of Corneail ane
less combaminated than Eomae doswnstream sites. Thest esulis
and resulls of macroinvertebrate metal analyses will be
presented and discussed




Determining Appropriate Scales for Ecosystem Monitoring and
Management

C. Scott Find!ay, Institute for Research on Environment and

Economy and Department of Biology, University of Ottawa,

Ottawa, and Ligang Zheng, Canada Center for Mineral and
Energies Technology, Ottawa

Ecosystern dynamics and human stresses on
ecosystems vary over a wide range of spatial and temporal
scales. This obvious fact has twa important implications. First,
detecting ecosystem response to stress requires the salection of
ecological indicators that have characteristic scales
commensurate with those of the stresses in question. Second,
et ysiem managoemant must be-carried out at iempoeral and
spatial scales that are commersurabe with thoss of the eoalogeal
procefees matidainiog vaheesd scosystrm componens, S
offective ecodpitem management and monlbaring reguires that
wit b sl tor determmine, at leass approaimslely, e
chatartirisdic temporal and I'-;'-H!Irlril:-lhﬂ af bath human
stressors and ecosystem responges,

Here we report the results of a computer simulation
study in which we develop a statistical method for determining
characteristic scales using two principies: (1) that the
characteristic spatial scale for a stressor is defined as that area
over which the level of the stressor is statistically distinguishable
from "background” levels; and (2) that the characteristic
temporal scale for a stressor is the expected time required to
delect a statistically significant decline in stressor values over
ihe characteristic spatial after stress amelioration.

The modol ylelds several inmeressing - and poaspasadly
impartant - resubls First, for & given "determamissic® dissribuifon
of stresor valses {reforeed 4048 (he “signal”), estimaned
charattericti spaiial scales dedive as functbon of, whaere [a
Greek letter likelylis the spatial vadance m measunnd siressai
vahees an f landscape (the spatial "noase”), In other wonds, i
spatial varialility is high, even stressor values very near the
s canmde be distinguished from backgsoemnd bevels. The
implacataon in that if one assumes that the spatial signal-4o-nose
rakio of & streesor s high, then the approprinte scale for both
i e and maragenens will be woefully underestimated

mip:mln_ wil shaw Lhat in general, thor is & skrang
pombive relationship betwesn characieristc spatis] sk and
characteristic bomiporal scale, This means, for exansple, that for
stressors that have large chiracteristic spatial scales, ane &=
unlikely to debect significant changes over show fime periods.
Conversely, for stressars that have long chracteristic time-
sciles, the detection of significant change from monitorng over
a senall ppatial soale is very undikely, even il much mandioring is
conducted over i long time period,

Dietary Expasure to PCBs from Hazardous Waste Among
Mohawk Women and Infants at Akwesasne

E.F. Fitzgerald, S.A. Hwang, B. Bush, New York State
Department of Health
K. Cook, and Priscilla Worswick, Akwesasne Task Force on the
Environment, Mohawk Nation at Akwesasne

To test if distary exposione to OB from & neacty
Saperhmd site has increased body binisns,  study was
cardocled from 198890 1992 of maising Mohawk women ai
Ablwesasne, o NMative American community along the 52
Lawrenoe Biver: Mphawk enothers wi gave birth in 198684
had a geimmetric mean breast milk PO levef of 0602 ppm (fnk-
bagisy, compared with 0.375 ppm dor comrols pe=0. 00
leginning with mothers who parlicipated in 1981, howerer.
blohanwka did not have glevaled livids polative ta the
comparison group. There also was a positive relationship
between the amount of local fish Mohawk women consumed
and milk PCB level in 198689 {(p=0 040), but no such association
was apparent beginning in 1990 We hypothesize that these
differences were found becanse Mohawk mothers who gave

[

birth later in the study pericul ate less local fish and were fnore
likely to trim the fat and remmive the skin of any local fish hat
Lhey did consume than were women who participated earlier
Such behaviors are probably related 1o local health advisories
issued by Mohawk, state, and provincial agencies against the
eating of any fish from that area of the St. Lawrence River by
pregnant women and those of child-bearing age

Mutlti-level Detection of Toxic stress in the Mudpuppy
{(Amphibian, Salamander)

A.D. Gendron, Dept. des Sciences Bicologiques, Université du
Québec i Montréal, Montréal, C.A. Bishop, Canadian Wildlife
Service, Environment Canada, Burlington, J.L. DesGranges,
Service Canadien de la Faune, Environnement Canada, Québec,
G. Van Der Kraak, Dept. of Biology, Guelph University, Guelph,
R. Fortin, Dept. des Sciences Biologiques, Université du Québec
a Montréal, Montréal, and A- Hontela, Dept. des Sciences
Biclogigques, Université du Québec 2 Montréal, Montréal

Worldw|dn repoets of deckining smphibian
populztions highlight the nesd for ecoioziosbygio] nesessnch on
amphibians. We have fivestigaisd the responses to toxic sSress in
ihe Mudpuppy, an squatic salamander selected 25 a sopiine
species hecruse of its long life span and its camivormes and
bonithic diet. Sites (M=t} along mixed poflution gradients in ihe
St Lawrencs Citava Bivers systoms wors a.lmpled i T
consecutive winters (1992-93). Elevated concentrations of
organachlorine pesticides and PCBs detected in female gonads
at the most contaminated sites (max. total PCBs=58.2 mg/kg
wwt), led the investigation toward signs of reproductive
dysfunction. High levels of skeletial deformities were observed
in the most polluted group (50%, N=50} where mudpuppies
were found significantly more at risk to develop limb defects
than at the reference site (8.7%, N=69). The frequencies of
terata, including cligodactyly and polydactyly, significantly
increased with the intensity of exposure to ized
teratogens, in the St. Lawrence River system. Such abnormally
elevated levels of limb defects in an amphibian species could
originate from interferenice of pollutants with the limb
regeneration process. The finding of deformities in adults could
also signal a more important impact during early life stages The
shift toward older age distribution in the population at the most
impacted site suggests a decrease in recruitment, that is
consistent with lower survival of embryos developing under a
toxic stress, Among sile differences in other indicators of
reproductive performance such as fecundity, gonado-somatic
indices, circulating levels of 1753-estradiol and testosterone in
females with vitellogenic eggs, were not detected




Ffaisilization of Sed fment Confamsatios from the Loke Drie-
Laks (hatario-5E Lasanemce River hasdm: The Critical Bole of the
Foad Webs

James W. Gillet and R.M_ Bam, Institute for Comparative and
Environmental Taxicology, Comell Uruversity

Knowledge of the Jorg-term chimodynamiscs ¢ highty
persatent chenricd|s &ndl ther corsequence within ecosystemn
15 8 critical feature of waate managemsmt. The fate, trandpor
and aifects of the highly pemistent dilornated hycrocaribon
compiminds - gich as polvchiorinabed biphemybs (PC0s)
dibengndiaxing (PCODs) end dibenzofutar (POD) - have
Biser @ ajor concem in the Great Lakes ane 51, Lawromoe Bover
Badin. - Irpespoctive of initizl contaminkticg s, the
properiie of theso chemacabs have resalied in pervasive and
persisbini sediment contamination that may be highly vanablo
between sites shared by bath migrant and resident sguatic and
terrestrial species. T ardesstiand tho rolationship between sibe
comtamination znd ressdues of PO b fsh and wildlife, we
dhevekaped an extended Toodweb modsl (ca, 260 5pp.] in which
clusbers of species ane ted as Thomann-iype missdules
By kinking these modiilns in realistc simulations over the rangs
of mensured ratis of ugtaks metabolism, slomge and eseretion,
o of residies in B9% of gpecies sampled near Alwirsamne ang
within the predacied 95% confidence interval. Key to the
almrulation ane assummpdions abn the rale played by benthic
microimvertebrates in mobilizing sedimemt-bound pollutoni as
they besame proy for cther spsties and the imporiznce of the
food web linkages bebwoen aquatic end tecreeinial specis.

PACT Treatment of Kraft Pulp Mill Effluent

B. Graham, K.|. Kennedy, R.L. Droste, R. Narbaltz and L.
Fermmandes, Faculty of Engineering, University of Ottawa

It &= ertimated thal o 5% of polived waters
discharged intn Canadian wabsrways come from the pulp and
paper industry, Only Tecenty have mils Been requized o
provide more reatment than ssdimentation b Dut wasirwalers

This ls |ittle rewsarch on the mie of activabed
sludge (conventonal sseondary blological treatment | astended
with the addition of scfivated carbon which is 2 broad scale
absorbent of organic and inorganic campounds. Activated
carbon is the absorbent of choice for ireating drinking waters
and wastewaters. It has high potential to reduce the toxicity of
wastewalers.

Lab scals practors were op=rabad as comengionzl
actlvited sludge controds and experimental unis with
powdered sctivabed carbon addsion, Influent and Effluen
characterstics fram W prooesses wenr manitaned for
conventonal pollutant: and Miceotoo toxicity. baootos ooty
uses bacterie b a characierizatson of the relative mediy of
wabers. General treabment effidency iz discussed in anothes

over & range of hydrmillc detenlion Hmes, oarbon diges
ard sludge retention time inihe mactors. This poper will oo
an toxicity reduciion. Pulp and papee mill wasbewaier i 4 foxie
wasse. Carbon addibon hag improved foclcity remoeal, bl
resulis of tests shorw that the convenbonal process alio performes
well with respect to toxicity removal.

Occupancy Rates of Artificial Bat Roosts: Are They a Useful
) Conservation Tool?

M.B.C. Hickey, Cormwall Environmental Aclion Team.
Cormwall, Ontario

Most efforts to restore riverine ecosystems locus on
the aquatiz companent of thi smpystem while ignoting the
purroundimng fomest. Even when reforasmation is animtegral part
ol the restaration project the parpese b5 wraally o benebif waatet
quualiny by conbmlimg yro@on and rorif

RNy Fpacias DECUITING (0 rivering S0y b ane
dependant dn matura of old-growth forests that provids holiew
cavities in wihseh 10 rest o roasl. Forests safficiently old o maet
the requiremiins of cavity-dependant species are lamiting
throughoot mest o gouihem and sastern Onterio,

Racemit declines in ihe populations ol many Mk
Ammrican haty, in sme cases more than sn ordor of magnitude
in 10 yoars, pod conservation b 5 bo consider
fhe e o Ardificial reosts analogous fo the nesting bexes used by
cawity-d dent s,

Aldthough artifucial bat toosts (hat houses) are being
promcted 253 conaervation kol by comervatian bialegisid,
wildlife marignrs and nofuralists, there IF anly anecdotal
evidence that they work.

Td test the effectiveness of bat houses, I compared
aocupancy rafed to colony size amng three tat hoase designs
(M=10, 10 and 2} that have reportediy bean successful in the
LS, Oeoupancy rates in this study wese much kower than thase
mepartad ily. Hypotheses for the discrepancy. bitween
my results and previous reports and {scions that potentially limit
the suocess e of bat howses wil be dscussed,

Fly Creek Reduction Project
Roger Houde, Raisin Region Conservation Authority

The Fiy Creek focd reducoan project & an engaing
muitiphase project which serves an 854 ha catchment area. The
project has cost $131 million to daie. A parmnership of naunscipal
and pravincial authorities, and the Ralain Regiom Conservation
Austhority was farmed far the project and & continestion of thiz
parmership with & peestile coneribution from the Great Lakes
Cleanasp Fund winsld be requised for she retredld of the relentiin
pornd,




Maturl end Antlrppeperic Comelates of WieHland Biadiversity

Jetf Houlahan and C. Scolt Findlay Depaniment of Biology.,
University of Otlaws, Otlawa

Seventy five percenl of ‘wirtlands in southern Ondario have
et lodd since Eumpnnll airlereant  The preadees of Cania's
Wetland Policy, and il implementation throsgh tha Flanning
Act s an .:1|:|.'r:1pr i peeent furttier I:|DF|'-|'-I-11-IIIHI|I h}'
approprabe managemend of lnd-use acrivitie: on adjacent
bands. The wltimate ubiiity jand sugcess) of mecent plenning
reforma therelore depends i pan an the exbent 1o which
activities vn adjacent lands afiect valued wetland siriboem

In this study, wo examine the relafionshap between

wedlaid bsodiversity {tho membar of dpecse, or spemes nokesis, o
viriows taxanomic grosps and several naturnl ond
inthropogenic factors, I the fotmer categary ane ihings lile
wetland ooont (areal, wetland type [eg, swamp, marsh, bog
ebe.) and geographical Incation, whilu for the litler we
cencentrate specifically on abiribates ihal can be repulaied
through the municipal planning process: wetband isalagion by
irgnapartatson corridors incluiding reds, raibways and hydn
lines; population densiy; proscmity o indu polluticn
seanrces; and the amount and spatisl patem of forest cover on
adiacent lande

Preliminary results indicate a positive relationship between
wetland area and species richness in all taxonomic groups (birds,
mammals, herptiles and plants), as expected. In additon, plant
species richness depends on wetland type, with swamps, bogs
and fens having-on average greater richness than marshes. In
torms of anthropogenie influences, bodh plant and mammal
Epocles rchness are negrativedy correbsiad wikth a messors of
wiiland Bolation by transportation corrsdiors: dhisre 12 alse same
Enggealion that the same halds trug for herptiles. Morsover,
harpiile fichness shows a grong posltive cormelation with the
amaunt of forest cover on adjacent lands. Furiber development
H explicit predictive Aafstical models will provide 2n impoman
tool far planmners, insofar ag it will allow estimation of the sk of
wetland biodiversity loss associated with changes in zoning and
transportation.

Seasonal Changes of Water Quality in the St. Lawrence River
Downstream of Montreal (Quebec, Canada)

C. Hudon and A. Sylvestre Centre Saint-Laurent,
Environnement Canada, Montreal

Water quality was monitored weekly (May 1994-July
1995) at cross-channel section of the St.Lawrence River {10,000

ma.s'l) located 7 km downstream from the greater Montreal
Utban Community (MUCY) (2 millions inh.). Stations were
located either directly downstream of specific pollution sources
or outside of their area of influence. Targeted sources included
an industrial park, the portuary sector, the effluend of the
primary waler treatment plant and tributaries draining
agricultural land. Vertical profiles of conductivity and
fluorimetry were made, and sub-surface water samples were
analyzed for particulate matter, nutrients {NH,, NO,-NOQ,,

P04, TP, SiOz), fecal coliforms, and metal concentration (Cd, Cr,

Cu, Fe, Pb, Zn). Plankton composition, diversity, biomass and
pigment contents were used to assess differences resulting from
water mass of origin and the biological repense to specific
effluents. Resulls indicate that seasonal variations of water
quality exert a strong influence on water quality as well as on
phytoplankton characteristics, The chemical and biological
signature of individual effluents can be identified several km
downstream of their source, which allow to follow their
temporal changes.

Erverommmrmial Coscerms, Chailenges, unal Considtsenia
The Emviromsental Perespficas gail Affitude Suroey

John Hunsley and Luc Pelletier, University of Qttawa School of
Psychology, University of Ottawa

The environmental Porcoptions and AHstude Survey
(EPAS) was designed 1o aseess broac specinum, of
erwimmnznullﬁ redevant varietEes, rangeng from people's
antinfmction with thedr local epviremment io their perceptions of
grvemment policies desling with the snvimnment In
Sovember 194, approsimaely 15000 adull residenss of the
Undied Counbies received the EPAS in ihe mail 2s par of the
Inatitute for Besearch on Environment and Economy's projnct
entitle "Ecosyslam Recovery.on the 5L Laverence.” To date, over
5, Wi residenis have participsted in the survey, vielding s
TEFPONSAR [Mig of 3%, Inour presenmtion, wi will provisie &
brief pverviiw of te natore of the questionnaires and mebiods
used i ihe EFAS. Following this, we will present some
predimenary data baarimgg on the general level of environmenal
concerns, beliefs, and behaviour evident in this large sample-af
participants. In partioalar, weowill foous on critical variabies
such as environmental satisfaction, priorities for environmental
planning, views of government policies, and reasons for
engaging in environmentally sound activities. Differences in
these variables due ko gender, age, and other demographic
indices will also be presented. Finally, some of our plans for
further 2nalysis and interpretation of these data wall be
described.

Cooperative Mana t of Privately Oumed Wetland and
Agricultural Grassland Habitat in the St. Lawrence Valley, NY

Thomas M, Jasikoff, US Fish and Wildlife Service, 5t. Lawrence
Oiffice, Ogdensburg, NY

The St. Lawrence Valley contains over 150,000 acres of
diverse and quality freshwater wetlands. Over 400,000 acres of
agricultural grasslands are also present, due lo environmental
and economic conditions Lthat make dairy farming the leading
type of agriculture in the valley, and hay the predominant crop
Results from research and avian field studies conducted in the
valley confirm that the abundance and inlerspersion of
agricultural grasslands and wetlands create habitat conditions
that support many species of migratory birds that are rare and
declining elsewhere in eastern North America. The valley
saTvas A @ major population sink fae many nesting grasaland bard
specips. The breeding population of madlard and othor
wiHerlow] &8 estirnaied ad 40000 birds, which repTEsEnls oo of
i hig st wateriowl densitbes in the sndire Atlani
Flyway. The valley is a major mi nun'ld-l;lrinrfap-h::ru.
wak 1 and other wa denl bird BRI

Because of the valley's importance 10 wildlife and the
resulting impacts from changing land uses in the valley, such as
wetland drainage and declining Irends in farmland acreage, the
US fish and Wildlife Service (Service) began a program of
wildlife habital conservation in 1990 using a private lands
approach. Under this program, known as Partners for Wildlife,
the Service has been successful in establishing valuntary
partnerships with private landowners that result in projects
that improve, restore and enhance witdlife habitat. Since 1990,
the Service has developed partnecships with over 250 private
landowners in the valley of 325 projects. This approach lo
wildlife conservation promoles responsible land stewardship
that results in wildlife benefits as well as public support. Itis
practical, cost effective, and in many cases beneficial to both
conservation and agriculural interests  Thus, it holds much
promise for wildlife and wildlife managers




Bioconceniration Of Pcb Congeners In Rainbow Trout
(Oncorymchus Mykiss) Confined To The Water Column Of The
St. Lawrence River.

Michael J. Kadlec and Brian Bush, New York State
Department of Health, Albany NY

Rainbow troul (Oncoryrichus mykiss) were exposed to the
PCB contaminated water column al five locations in the 51
Lawrence River near the Akwesasne Mohawk Nation in

December 1992 {at 1-3°C) and June 1993 {at 14-17°C) in floating
cages and (ed a diet of commercal fish foed daily. Fish and
water samples were taken at various imes between zere and 30
days 68 PCB congeners, mirex, p,p’'DDE and
hexachlorobenzene were determined in waters and fish fillets

At Contaminant Cove at 3°C with water containing 900
ng/L, uptake occurred at 60+ 18ng/g/day. The trout located
at the mouth of the Grasse River and Dead Clam Cove were
exposed to mean total PCB concentrations of 53 ng/L and 34
ng/L respectively. At 24 days, the trout al the mouth of the
Grasse River accumulated 323 + 19 ng/g total PCB, a rate of 13
ng/g/day (R = 74} The trout in Dead Clam Cove accumulated
120ng /g tota] PCB, a rate of 4 1 3 ng/g/day The control siles
were located far downstream from the contaminated areas
The average November-December 1992 control trout total PCB
level was 48 + 31 ng/g when exposed to water containing 48 +
18 ng/L, showing that aquaculture away from polluted areas of
the 5t Lawrenice River is viable.

Great Lakes Basin Anglers Exposure Assessment Study
Jill Kearney, Heallh Canada, Ottawa

In 1992-3, a pilot exposure assessment study was
carried out in Comwall and Mississauga, Ontario to investigate
the relationships between fish and wildlife consumption and
levels of environmental contaminants (including PCBs,
organochlorine pesticides, mercury, cadmium and lead) in
humans. In Cornwall, 141 participants (fisheaters and non-
eaters) provided blood, hair and urine samptes and completed a
detailed questionnaire The study findings and
recommendations will be discussed

Overview of the RAP Process and Sunimary of
Recommendations for Cleaning Up the St. Lawrence AoC

Elaine Kennedy, Chair, Public Advisory Commitiee, St
Lawrence RAP

The St. Lawrence River at Cornwall and Massena was
identified as an Areasof Concern. A Remedial Action Plan (RAF)
team which has operated since 1986 consisis of federal and
provincial civil servants, who have studied the St. Lawrence
AoC, identified problems, and proposed workable solutions for
cleaning up the river. A Public Advisory Committee (PAC) was
formed in 1988 and has worked with the RAP team to consider
various options for cleaning up the river. Resulis of the PAC
and RAP deliberations were published in the document Choices
fir Choammuy: Dvcldimg the Fature of o Grmit Kiver shich wis
clistribiabed Jor public information and mespanss in August 1954
This paper will give an overview of the seventy-nine
recommendations which were presented in Choices for Cleanup
which address problems associated with the seven major
environmental issues identified by the RAP: (i} mercury, (ii}
PCBs, (iii) other contaminants, {(iv) bacteria, (v) excessive
growth of aquaric plants, {vi} habitat destruction, and (vii}
exotic species. Representatives from Cornwall's industries and
the City of Comwall have participated in hundreds of hours of
discussion about Cornwall's environmert. Many changes have
occurred in the Cornwall industrial scene and many point
sdmarvies ol pallution have been eliminated. Thecivine regitdiig
dredging of ronaminaied sediment will be bedpsd By e plios
project bedng planned for this summers. A Stage I Report, 3
comprelensive plan for cloaning up the St Lawrence in the
Cormivall azia, with respongibilities, phasing and costs defined
shaald be-completed this year. A1 this point the PACS function
will change from planming a clean-up o bnplemmiing the plan
Confinued public irnvolvement will b reguared W ansiune that
the cleanup of oor area of the 5t Lawrence i cosnlated.

A Jurisdictional Profile of Witlands Managewment in the St
Lawrence Basin

Michelle Lafleur-Box and Roger D. Needham, Department of
Geography, University of Ottawa

Thds research is drven by the gusstion: what is the state ol
th junsdictional Eabric supporing wetlards management in the
Gt Lawpence Hasin? bore & ically, does an euapination of
the puriedictions] fabric reveal a simple or comples set of
organizational elemenis - v, polioes; agencies and aclors?
Prelimmary imvestigntion suggests that the ramstoundary
enasture of the 51 Lawrenoe Hazin has reslied in s "layening of
decisiom-making sysbems e fnsiirutione] strochures. - This
“wipid lnamEation” n!Tj:mnd.lnLuni.-: evident i bath Chalaro anad
B Tork State. In pumuing holistic, fficlont and etfective
IMNSHIMInE Syshoms, managens musl prosessan undecstandeng
of U comploxaty of the jurisdictianal fabne i any abzmipts 1o
improva the state of ntegretion e o be realized. A
gomprehensive lierature rview genaraed an wovembery of
relewant statutes, legislation and agences invedved inwiilands
manapgemEn for both Cmiario and Mew York Slate, This
inveniory wis subsequently analy zed e the (onviest of
weiliniclz pranagemont focs and policy Aelds  The moded o
"instibional lyering” wans the result.  This modol revealsa
comples furisdictionad faboc with horizonial, verlical and medis
[land and wate) defined fragments. Fuether, 1 seveals a Babric
that presenis many challenpes [if mot barriers) W achlivding ao
imtegrated approach i wetlands management in the 5L
Lawrence Basin




Speciation of Metal Ious in Environmental Waters by Capillary
Electrophoresis with Pulsed Amperometric Detection
Poster Presentation

Edward PO Lai and Xenfa Trigr, Cenbre for Analyeical and
Envirormental Chemistry, Deparmment of Chemistry. Carleton
University

Our research uses capillary electrophoresis (CE) with
pulsed amperometric detection (PAD) for the separation and
determination of various toxic metal spedes in environmental
water samples. Metals such as As, Cd, Cr, Cu, Hg, Fe, Ni, Pb
and Zn are discharged daily by local industries in the Comwall
area to contaminate the sediment of the Cormnwall-Massena
section of the 5t. Lawrence River, at concentrations higher than
recommended guidelines. These metal ions either are
nydrolyzed under natimal conditions o can form complexes
wilhi specific Bgands found in natural walers. Knowledge of
their phryEko-chemical forms is aoquired from CE migration
times and PAD polentiale. Such results are iImportant o the
ki Of thetr bicavazlability and mxicity i aguatic oRganisms

Specifically, Hg™", CH,Hg " and £5H,Hg* hase been

separated from Cd?*, Cu?* and Zn®* at concentration levels

below (0} ppb. The effect of experimental CEPAD parameters
on chermical speciation will also be discussed.

Selid Phese Spocintion of Pesticides and Metal fons in Smils

Michael T. Lam 12, D.S. Gamblel, and C.L. Chakrabarti2
1Ag-ria:ulture and Agri-Food Canada, Research Branch
awa-Carleton Chemistry Institute, Carleton University

1t is well known thal toxic metals and pesticides can
become bound to soil and sediment surfaces. This binding can
greatly effect the bicavailability and transport of the
contaminant hence changing the toxicology. Knowledge of how
these contaminants distribute themselves between "bound™ and
"unbound” species is essential (o predictive measurements
which will ultimately lead to risk assessment. To this end, it is
necessary to investigate the chemical kinetics and
thermodynamics of lhese toxic agents and to quanlify the
tendency and speed in which these species become bound to
solid surfaces.

This papar will fociis on & spesiation scheme 2
lmvestigaite how the pesiicide sirazing, snd the metals zine and
cskmbum dmtrinide thamaelves beresen solid and liguid phasas
irna sodl ¢ water sharry. A noved technigue wsing high
pertermiance bgoid chromatoprephy with en-ine exgraction and
quantification of soils-will ba intmoducest along with Tow ths
irstrumment was ussd b produse kinetios data of chemical
species
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City of Cornwall Pollution Control Planning Study
Norman Levac, City of Cornwall

A Great Lakes Cleanup Fund study identified the St.
Lawrence Remedial Action Plan (Cornwall) as one of eight
priority Cireat Lakes RAPSs requiring measures to overcome
moderaii to servere urban stormwater and combined sewer
overflow problems, The City of Comwall Pollution Control Plan
{draft} identified the Fly Creek Catchmeni area as being a major
contributor of stormwater-related contaminants in the St.
Lawrence AQC and recommended the retrofit of the Fly Creek
Stormwaler retention pond to provide effective contaminant
removal.

The Long-Range Sensing Site Project: A Look at Past and Present
Impacts on Sedirment Quality in the Cormwall-Massena Area of
Remediation Measures

Siéphane Lorrain, S5t. Lawrence Centre, Environment Canada,
Montréal, Hans Biberhofer, Ecosystem Health Division,
Environment Canada, Burlington, Dentis Laliberté, Aquatic
Ecosystem Division, Ministére Environnement et Faune (MEF),
Ste Foy, Charles Brochu, Analytical Services Division, Ministere
Environnement et Faune {MEF), Laval

Since 1973, the International Joini Commission (IJC}
has identified 42 areas of concern (AQC) in the Great Lakes-St.
Lawrence Biver system, Due to high levelsof PCH in sedimends,
i Cormwall-hMassena apes b Been targeeed &2 an A0,
Further studéss hava shown that the primary cotaminants of
cancern are PUBs anid Hy, along wiih En, Py, Cr, dioxihs,
Furanies, PAHs and of and presse, 1 ws abse shown that,
natwithstanding the matels studled, the nedth and south shore
of Laka 58 Francis veers more contaminsted by Hy and MCBs,
respectively. This distriation patiern wis atribatod o the
lpcation of the main spurces in Cormwall (BCT) and Massena
{GM, ALCOA, Reynolds). Over the years, the Comwall-Massena
AOC has seen numerous changes in the quality of the efffuent
discharges due to enforcement of effluent control measures and

lamt closures. [n 1984, the Oinddric and Crusbes regioma of

wrranamid Canadi and Chesbec minisiry of enviromment and
wildlifo (MEF) have joinesd forces tostart a five yest program o
study the impact of past and present rermediation measares and
plant clesores on the quality of sediment and sispended matter
Al fuad stations locaded o areas of oet secamulation of fing
sediments in the north, middle and south sections of upstream
Lake St. Francis and in Lake St. Lawrence, sediment cores and
total suspended matler (TSM) samples will be collected in a
combined paleclimnological and conventional network
approach to establish the pollution chronology and a
conlemporaneous time series of the quality of the particulate
matter in transit through the lake. Time series of current velocity
and direction and light transmission measurements will also be
obtained. The study is complemented by spedific collaborative
projecis aimed at studying contaminant entrainment from the
sediments by gas ebullition, temporal changes in bioturbation,
fluctuating asymmetry and genetic structure of beruhic
invertebrates and population as indicators of ecosystem stress




Approaches to Incorporating Human Health Considerations in the
Remedial Action Planning Process in the Great Lakes/St.
Lawrence Ecosystem

Jack Manno, Executive Director, and Sheila Myers, Health
Projects Director,
Great Lakes Research Consortium, SUNY College of
Environmental Science and Forestry

When the Internatonal Joint Commission first
developed guidelines for Remedial Action Plans, it did not
include considerations of the impact of environmental
degradation on hurnan health. However, the Intermational
Joint Cormumission - in its formal commenits to the RAP program
commibiges ind its Science Advisory Board 1993 Report - now
recomimenids that RAPs address human health issues, and
recognize human health as part of the RAP process. At the
same time, many participants in the RAP process have grown
mare interested in incorporating some of the recent research on
human health effects for toxic pollution inte the RAP problem
definition documents

Since 1992, the Great Lakes Egazarch Consortium has
worked with RAF coordinators and RAP program participants to
broaden the RAP process in include human health
considerations. We have wirked especially with the Cuyahoga
River RAP, the Kalamazoo River RAFP, the Muskegon RAF,
Rochester Embayment RAP, the 5t. Liwrence RAP, and the
Black River RAP.

This paper outlines five approaches 10 incorporating
human health considerations in the RAP process: 1) idenlifying
those use impairments with relevance 1o human health; 2}
developing and measuring indicators of health in the Areas of
Concern; 3} conducting community health assessment; 4)
conducting exposure assessments; and 5} oomdocting
community education and wareniss campaigns. All of these
approaches have meits and problems and none are musually
paclusive. A BAP program may be usiig one o mare of tisse
approachos, This paper review son of the anigue dhalknge:s
and opperiuniities confronting RAPs & participanti grapple with
i implications of public health lssues in Anas of Corcém

Involoing the MNext Generabion: Hisur owr Young People Can
Participate in the ldemtificatiom af the Environmental Problems
of the St. Lauwrence River/Great Lakes Basin and in the
Identification of Required Strategies for Remediation

John McEwen and David Spencer, 5t. Lawrence High School,
Cotnwall and Walt Kissam, Colton Pierrepont Central School

Ultimately, the next generation will have to wrestle
with the environmental, economic and health issues which flow
from the current and past usage of the Saint Lawrence River
and the Great Lakes Basin. In this presentation, the authors
explore teaching and learning strategies which are suitable for
use with students at the middle school, junior high and senior
high school levels. The authors of this presentation will discuss:
(i) The use of the resources of the St. Lawrence River Institute
of Environmental Sdences within a multidisciplinary inquiry, by
senior students, into the state of the St Lawrence River/Great
Lakes Basin, {ii} The application of the NYSTEP module "Water:
Can We Keep it Fit For Life?", to the studies of the 5, Lawrence
River/Great Lakes Basin, by students at the junior high/middle
school kevels, (iii) The use of the Youth Environmental
Symposium as a springboard for a process where students at all
levels can identily environmental problems and solutions in the
St. Lawrence River/Great Lakes Basin and facilitate the
community understanding of those environmental problemns
and the community's role in affecting solutions. The dynamics of
group research, non-traditional information resources, and the
linking of science experiences to issues and values important to
students will be significant themes in this presentation.
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First Nations - Environmental Knowledge and Approaches to
Natural Resources

McGregar, Fred (Kitigan-Zibi) and Harvey Lemelin (IREE}

This presentation reports on some of the first year
results of an on-going research study on environmental
knowledge and approaches to natural resources between the
Mohawk Council of Akwesasne, the Institute for Research on
Environment and Economy (IREE) at the University of Ottawa,
and four First Nations across Canada. This presentation will
examine the Naturalized Knowledge Systems (NKS) of the
community ¢f Kitigan-Zibi Anishinabeg, located newar
Maniwaki, (tuebec. The aims of the study are to demonstrate
the: transforfation and continuity of Natuakized Knowledge
Systems bn First Mabions, Each Fiest fation hired their awn
repretantaiive/ repearcher ko bring togetber gatsting, commamity
keiawbadgo. [uring this phase; na input frat IREE was
recetved. Tn the community, semi-dizected oral inkerviews wore
curried oul with eldess and yooth. ARer the completion of year
one, IBEE wid asked o participaio in the resesrch. Tie
reseanchiers broen IHEE were (pvolved in the synihesizing of tho
fincings From the firsd year. The linal decument of pear ane wis
wmmpleted by the commaunisy representalives. Tradibonally,
Maturalized ledge Sysiems in Kitigar-Libi Anishinabeg
wiere passed on through inter-generatioanl reteorks,
Preleminary findings indicate that the leaders are conCErTasd
with thete social and snvirormends ] tansformations. in onder b
address these changes, the elders have become a fundamental
component of the school curriculum. They are invited to the
schools to present some of their Naturalized Knowledge. For
example, in dne dass, an elder demonstrated the art of building
a cange.

Effects of Blrached Kraft Mill Efftiests an the Aguatic
Enoirommend: An Cpermien

Stanley R. Megraw, Domtar Innovation Centre

Historically, the effects of pulp and paper mill effluinis on
the squatic envirnment hive associated with e
discharge of conventional pollutants (eg. solids, TOD, coloerd i
umireated or primary-trestid ellfuents to receiving wabers with
iimited assEmilative capacity. Theas effects incloded niutmend
enrichmont and wovgen depletion which caused shifts in the
struniance, diversity and richness of bodogical populations amnd
eommunities, Simillsr effects have not been observid for modern
milln with binlogizal treatment, although the patendisl impact of
chomscal toxicity has yed o b ihoscugnly Investigated,

In revent years, thers hag been considerable debaie
refarding the environmental impact af chloomated arganics
[ A0 froam mifls blasching witl chilerine diodds L:tbl‘.lrill"}'
ared Field studies in Cansda bava also ralsad monterna pegading
ihe sub-lethal effects of pulp mill effluens on the growth and
reproduction of fish. This préesentation examines tha
eivvirpmmental s and regulitioms in the pulp and pupa
indusiry, both past and it wilth & specific foous on &quEabc
svptums and bleached kraft midl ediluems (BERME). Included i 2
revigw of the carment evidenee linking chronic sub-tethnl etiects
b thi agquatic environment with the dicharge of pol mill
clilunmis. Finally, recommendations on future ressarch fieds
are provided




Toxicity of Sediments neat an Aluminum Smelfer on the St
Lawrence River to Freshwater Organisms

I.L. Metcalfe-Smith!, G.R. SirotaZ, K.E. Holkze2, and J.J.
Reid?. INational Water Research Institute, Burhngton , Ontario
2B.A.R, Environmental Inc., Guelph, Ontario

Urdfer IS EPA Superfard Administracive Order, 5 000 cu yds
of sechiments conlaminased with Aucride, cyanide, PCRS, FAHS
and Al will be deedged frorm the 5L Lawrence Rivar near the
Heymolds Metals plant m Masssna MY, The pusposs of this
Eiudy was to determine ﬂ1rh:|:-:n:|1}'m! thess sedimenis to
it organnome, and the potmntial lor penobilising sedimen)
bound contnminants ink ke waker cobimn ducing dredging,
Sediment waa collected fram 7 #ltes alorg 8 gradient from iha
outfull in Ooiober 1993 Sed iment From the most contaminaed
site "B2" (1500 pg /g fluoride, 30 pg/g cyanide, 110 pg /g PCBs,
2500 pg/g PAHS, 150 000 pg /g Al), caused refusal to burrow and
complete mortality of mayflies, Hexageniz limbate, and
avirsdanoe, weright loes and significant montality of faitead
minnoes, Fimepiorles promedas; after 21 d exposure. Mortabiby
veds not observed 2t ather gisés, but growih of bath crganizms
was recluced after sxposing to two Sediments, LOECE of B2
wlutriate wers 12'% for survival and reproduction ol Cerindapbnig
dubiz, and &% for suvival and L 5% for growsh for larval
falhaade. Elutriates of other pediments wore nom-hosds, st
ar fulk-shrengtih form one site. TIE festing suggasind oeganic
cofitaminaits a5 the pomary foxecants. Approsimasely & 600 cu
e ol 2ediment were foand to be acutely i and an
additiomal 12 00 cu yds cased chronic tonclelty, Toodeity of
elutristes suggests confaminants may enter the water column
duning dredging and hann indigenous biota

Analyse de la Propagation et de la Distribution Spatiale des
Contaminants au Lac Saint-Frangois; Application d'un Modéle
Lagrangien

Jean Morin, Paul Boudreau et Michel Leclerc, INRS-Eau,
Québec

La répartition spatiale des concentrations de
contaminants dans les sédiments du lac Saint-Frangois a fait
l'objet de nombreuses ¢tudes montrant ta présence de plusieurs
types de polluants. De facon générale, la partie nord du fleuve
est caractérisée par une contamination au mercure, tandis que la
partie sud est surtout contaminé par les BPC. Ces contaminants
proviendraient principalement de sources ponctuelles, soif les
effluents municipaux et industriels mais aussi les tributaires.
Nous avons utfilisé le modele Panache afin d'établir une relation
entre la position des panaches de ces effluents et la distribution
des contaminants dans les sédiments. Un simulateur
hydrodynamique utilisant la méthode des éléments finis sert de
base de calcul 3 un modele Lagrangien de transport-diffusion
(Panache). La technique employée simule les panaches
d'effluents par injection de particules numériques dans e
champ de vitesse provenant du modele hydrodynamique. Les
résultats des simulations montrent le déplacernent et la
concentration de ces particules en fonction du temps depuis le
début de I'injection. Les simulations hydrod ynamiques ont été
effectuées sur deux périodes représentant les extrémes des
surfaces alfectées, soit les périodes du printemps et de I'été. La
période du printemps (avril) correspond aux crues des
tributaires et A I'absence des macrophytes aquatiques, landis que
la période de I'été (juillet-ao(it) correspond au maxirmum du
débit du fleuve et de la croissance des macrophytes, ainsi qu'a
I'étiage des tributaires. Etant donné la faible connaissance de la
distribution spatiale des macrophytes, une technique
préliminaire d'approximation de leur distribution basée sur la
profondeur d'eau a été employée. L'abondante documentation
de mesures des contaminants dans les sédiments et dans 'eau,
serl de cadre d'analyse de la conlamination, montrant ainsi un
lien entre les sources et le destin des polluants
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Remedial Action Plans and Public Participation: Surprising
Similarities and Differences Between the Cormwall, Ontario and
Massena, Wew York Experiences

Roger D. Needham and Frank Meng, Department of
Geography, University of Ottawa

The St. Lawrence River Area of Concern {AQC) has
maalved Nl rwo separate remediad sction plan (BAT) programs
bn Carmwall, Omtac, a Table Advisory Commiites (FAC) b
served as the conduit for public opinion, and has been actively
involved in the preparation of Stage I and draft Stage I Reports
In Massena, New York, concemed and interested citizens have
participated in a Citizen Advisory Committee (CAC) and later a
Remedial Advisory Commiittee (RAC). These fora have enabled
public participation in the development of “Stage Reports” for
major point sources of pollution {General Mabars, ALUDA, and
Reynolds Aluminum}. This study presends & cribcal analysis of
the public participation dynamic sssociiied with these
experiences. The analysis is locused on three phenomena -
"participant commitment”, expressed as specific measures of
attendance and contribution; "participant representativeness”,
expressed as specific measures of affiliation, and "participant
endorsement”, expressed as specific measures of process
satisfaction. The exploration of these phenomena was facilitated
by survey research. Comprehensive inlerviews, guided by a
seven-page survey instrument, were conducted with a majority
of the Cornwall and Massena residents who have participated
in the RAP program over the last 6-7 years. Interestingly, analysis
results are quire similar for both RAPs in spite of the different
political cultures and management systems in Ontario and New
York State, Recommendations to enhance and improve public
participation are presented, and they clusler around participant
commitment, representativeness and endorsement. [n addition,
results suggest a typology of major benefits that have accrued to
the communities because of these public participation exercises.
Recommendations are also put forward to public participation
planners and managers it how best to retain and build upon
theses positive products of community mobilization

The Alwesasne Health Information Project

Mark Morreale!, 5. Raman!, and Henry Lickers?,
Ipepartment of Epidemiology and Community Medicine,
University of Ottawa
2Mohawk Council, Department of Environment, Akwesasne
Territory

Since the construction of the 5t. Lawrence Seaway
{1949.54}, a considerable amount of the natural habitats of the
5t Lawrence River were destroyed or heavily polluted, and
with this came the loss of the Mohawk's traditional ways of life
This dramatic change in lifestyle has consequently influenced
the native’s health status, Unfortunately, any attempt to assess
the health condition of the community has been plagued by a
lack of data. This absence of information includes the most
fundamental statistic - the population

The Akmwesisne Heplith Information Project (AHIP) is a
joint venture between native and academic groups. Its main
objective is to develop a compatible enumeration format to
identify the demographic composition and characteristics of the
native population of Akwesasne. This presentation will focus on
a description of the Probability - Based and Indigenous
enumeration methods thal are L0 be evalualed during the
projects’ primary phase, Scientific reliability of the above
methodelogies, cultural hurdles to accurale enumeration, and
Community-Based Research will also be discussed.




Municipal Planners and Their Capacity To Effect Ecosystem
Rehabilitation Along A Major International River

E. Nicholas Novakowski and Roger D. Needham, Department
of Geography, University of Ottawa

The 5t. Lawrence Area of Concern (AOC), as identified by
the International Joint Commission, is among the most
ecologically debilitated of all AOCs within the Great Lakes Hasin
It 15 hypothesized that environmental management by
munwcipal govemnments operating along a major international
nver like the St. Lawrence will require {a) considerable
harmonization of existing jurisdictional complexities and (b} the
introduction of more aggressive rehabilitation strategies.

Since municipal land uses are extremely important to Lhe
waler quality and quantity equation, an understanding of the
contrals /regulations and institutional structures that govern
land use is central to organizing an effective ecosystem
rehabilitation strategy. As well, since the 5t. Lawrence is an
international nver, it is crucial to recognize that a multi-
jurisdictional web of reggulations and controls complicates
matlers in terms of hew @ municipalily can actually exert an
influence over water quality and quantity. This paper will
address the capacityfability of municipaliies along a major
international river to produce an action plan for improving the
municipal land use/water interface.

The research methodology employed is two-tracked: a
structured literature review (including on-line searches} and
stralegic one-on-one interviews. Research results will involve
two models,-one that captures existing governmental
regulations /controls and the other addressing the menu of
possible municipal planning interventions that could be used to
improve environmental conditions affecting water quality and
quantity. Informaton gaps and barriers to ecosystem
rehabilitation will also be identified. Finally, the implications of
recent changes to planning law in Ontario are reviewed.

The Bicaccumusdation of PAHs, PCBs and PCDFs from Sediments
by Chironornus tentans Laroae in the Laboratory

Patrick O'Keefe , Lindsay Wood , Brian Bush , Chia-Swee
»
Hong and Steven Connor, Wadsworth Center, New York State

Department of Health, and  School of Public Health, State
University of New York.

Sediments were collected in the Massena area of the St.
Lawrence River basin near effluent discharge points from two
alaminum smelters (A and C) and a plant manufacturing
aluminum automotive parts (B}. The plant A sediment
contained high concentrations of PAHs (3,234 mg/kg), PCBs
{702 mg /kg) and PCDFs (1652 ng/g). The contaminants were
present at X10 to X100 lower concentrations in the sediments
from the other two locations. There were no survivors when

Chironomus tentans larvae at the 3™ instar stage were exposed to
a dilution of 33% of the plant A sedimeni in control sediment
for 2 weeks. Even a 3% dilution of this sxliment resulted in 75%
mortality while the mortalities for exposure to the undiluted
sediments from plants B and C were 50% and <20%
respectively. The concentrations of the contaminants in the
larvae exposed to the plant A sediment were either comparable
10 or exceeded the concentrations of the same contaminants in
the larvae exposed to the plant B and C sediments
Consequently the PAH, PCE and PCDF concentrations cannot
account for the differences in loxicity of Lhe sediments. Fulure
studies will be directed towards the identification of the
compound(s) respansible for the toxicity of the plant A
sedimernis. This work was partially supported by the NIEHS
Superfund Basic Research Program Grant # SP45E50491305.

Comwall in Context: Environmental History, Environmental
Justice and Community Economic Developrivint

Robert Pachlke and Raymond Drart, Trent University,
Peterborough, Ontano

This presentatinn wilt consider some of the data regarding
Comwall as it relates to three important bodies of literature:
environmental history (especially regarding river pollution in
North America), environmental justice {emphasizing the recent
work of Robert Bullard and cthers), and community economic
development. It is crucial thai w understand Ehe gitisalion in
Comwall f Massena and the 5. Lawrency m a broad contest and
that we link our Bndings 10 the envirommendal pobicy Neermture,
The meend meetings of the American Soclety lor Environmeinal
History: saw several papems on pollutiin af the r-'I.|5-'=|I-T-'i£rJI
inclicating striking paraliels io the 5. Lawrence. As well, tho
lonpatanding sitons of the Awszang community pre-date the
o ot which mast fésearclsins dae the prigins of the
environmental justice movement, yet Lhey fit within its
definitions and possibly even the legislation that has resulted
Finally, with Raymond, Dart, I will discuss the concept of
community economic development and its relevance to
environmental protection in the Comwall/Massena region

Study of PCBs and PAHs in Wastzwater of the Monireal Urban
Community Sewage Treatment Plant and in its Plume in the S.
Lawrence River

Thanh-Thao Pham and Suzie Proulx, Environment Canada, St.
Lawrence Centre, Monlreal

The studies conducted on municipal sewage
discharges have conduded fha sewages rroaiment plants con
FEpTEReT an important source of contaminants far the recelving
water, The Montreal Lirban Community (MLUC] &8 oo of
20 municpalities locuted on Montreal Island, The MU hasa
population of 1.8 million and ihere are SHD commiercial
eetablighments arel indiserial plars on ik fermiorg. The
ohijeciive of this shudy 8 b mEsun cononniratkons of PCBs nd
PAME in the ndluens and in the effluent of the MUC sewege
treatment plant, and also in its plume in the St. Lawrence River
Large-volume water samptes (17.5 L to 53.55 L) were collected
between June 1993 and March 1994 and analyzed for PCBs,
PAHs and certain metals. Mean concentrations of PCBs were
41 +/- 23 ng/L in raw wastewaler and 1.1 +/- {Ling/L in
treated water. The removal rate of PCBs was on average 65%.
For PAHSs, mean concentrations in raw wastewater and in
truated whsiewsler wors, respeciively, 159 +/- 092 pz /L and
D& + = 055 4gsL The aPETAgE resmaval rate af PAHs was 4%
The remnoval rabes of FCBs and PAHs are comparatre b thoee of
sisprnded parisculate maiter, Lasad oo daily dischirges in the
effluent and cm syverags condeniratinng, il was estomated that
approximately 07 kg of POHs and 423 kg of PAHE ane discharged
i the 52 Lawrence Biver annually, At the efffuent auttall in the
St Lawrence Baver, the didution ratos are ¥ for PCHs and 14 lor
PAHs. There are significani relationships between
concentrations of PCBs and PAHs in the plume and the
distance downstream from the effluent outfall. Based on these
equations, it was calculated that concentrations in the plume
reach background levels at 12 km for PCBs, and at 6 kan for
PAHSs.




The Interaction of Growndwater and Surface Water within the
Raisin River Watershed, near Cormwall, Ontarie: A Field
Investigation to Quantify Grosmdwater Contribution to
Streamflow

S5andra Porter, Michel Robin, and lan Clark, Department of
esulogy, University of Ottawa

In order to determine the groundwater flux into the Raisin
River, a field study using seepage meters and mini-piezometers
was carried out during May to November 1924. To collaborate
with the Projedi’s Hydrology Group, seven surface water
monitoring sites (six on the main branch and one on the north
branch of the river) were chosen as measurement sites. In
addition, three sites were chosen on the south branch. Suitable
sites could not be found on the north branch due to rocky
conditions in the river bed. The sites are predominantly
surrounded by cultivated fields and several are within the
residential commiinies of Martinbkowmn and Willamsdoosm, Up
b five plefometers and seepage meters warn installad 1o the
rivier sediments at each gile. Sevpage measurements were taken
twier 4 bor miervals and most weee found o exhibit postive
seppage, e groundwater was dischasging firo the dver. Twa
ey were found to be grondwaler rechsips sores, Le waler
from the river was rechasging the proundwater, The hydrnanlic
comductivity (K} the sedimeris, or the aps with which ihe
sediments were able to transmit water, was highly variable
(ranging from 1 to 10 “6 cm/s). Over the course of the 1994 fieid
season, approximately 170 water samples were collected from
the watershed. These include rainfall, surface water,
groundwater (from piezometers) and artificial drainage from
cultivated fields. These water samples are being analysed for
stable isotopes of oxygen and hydrogen to distinguish between
groundwater discharge and surface water runoft.

River Sediments and Long-term Expironmental Change: Tracking
Ecosystem Degradation and Recovery in the St. Lawvence River
Ecosystem
Poster Presentation

Euan . Reavie and John P. Smel, Palececological
Environmental Assessment and Research Laboratory (PEARL),
Queen's University, Kingston

Ih respanse io ncreasing concern aboal the sondstim
o flve St. Lawrence Fiver, a growing, namber of biological
monitoring programs are bedng esbisbeal, This paleali
program is designed 0 determine I dhange hee occurred dunng,
the anthropogenic history of the Rives, and if w0, bow much and
honw fast Wee sre also nttempbing to sdentify tho cases af wale
quality deteriornbon. The ultimale geal §s 1o dharacierize the
tuibiral ke of the River, thus providing assistanoe 1o rver
ecosystem managers in the design of rehabilitation programs.
Our study employs diatom microfossils in river sediments as
indicators of ecosystem changes in the St. Lawrence River.
Previous geochemical work on sediment cores has recorded
shifts in heavy metals and organic contaminants that could ba
related to human impacts. 2""Pb chronologies indicate that
these cores archive high resolution records of environmental
change. Moreover, diatom assemblages are very well preserval.
We have assessed the diatoms in several cores and found thal
assemblage shifts corresponded with past cultural activities.
The diatoms in one core from Lake St. Frandis, a fluvial section of
the Biver dowwneaiream from Cermwall appesr b be trcks
recenl anthmpagenic influsnces- In pacticular, Sepimmedisras
binderamug v, sestepl, an indieabor of eutrophic condition, s
located mabnky bn tlie bwer porbon of the core. Since that Hme
= O 1795 eutrorhic diatisms have gradoally been eplacnd by
less sutrophic (henthic) tasa, This appanent imprmennent 16
wiader qualiiy may coineide with recent mitigaticon of the Greeat
Lakog 52, Lawrence ecosyetem, More research is currently
underwiy. We stz presently analyzing longercores In order to
determine the pre-anthropogenic (prestinn conditions of the St
Lawrente River
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Fish Communities as Indicators of Ecosystern Degradation in the
5t Lawrence River near Comwall: Qutline of a Research Project
and Preliminary Resulfs

Sandra C. Ribey and Francois Chapleau, Ottawa-Carleton
Institute of Biology, Department of Biology, University of Ottawa

In this project, we are asking the following questions: What
are the main factors that regulate fish communities in the St.
Lawrence River near Comwall and what impact, if any, does
the anthropogenic stress associated with human industrial and
human activities in Comwall have on these communities. In
1994, we sampled 20 sites upriver and downriver from Cornwail
using a variety of fishing gear {experimental gill nets, trap nets,
trammel nets, 10m and 30m seines). We have identified,
counted and measured all fish captured to obtain an estimate of
fish diversity, abundance and biomass {i.e. fish community
variables) for each site. We have also quantified the aquatic
habitat (slope, width of littoral zone, physio-chemical
parameters, type of bottom, vegetation, etc.) and the
surrounding terrestrial attributes of the sites (type of shoreline,
urbanization, etc.}. Using univariate and multivariate statistical
methods {clustering analyses, principal component analysis, etc.)
and assuming an identical poot of species for the whole sampling
area, we hope to delermine the extent by which the variability
of fish communities characteristics is explained by local {site}
characteristics (habitat variables, urbanization, etc.) and by
regional characteristics {(upriver vs downnver). The regional
effect potentially reflecting the fact that contaminant levels are
higher downriver from Cornwall.

COrganochlorine Contantination in Sedintents and Macrophytes of
the St-Lawrence River
Poster Presentabion

M. Richard ami F. Pick, Departmeni of Biology, University of
Ottawa.

The St-Lawrence River has a long history of organochlorine
pollution, from industrial sources upstream in the Great Lakes
and along its banks. Although many compounds have been
banned for several years, a disturbing amount of contamination
persists, particularly in sediments. Macrophytes may play an
important role in the dirculation and cycling of organic
contaminants, by partitioning them from the water and
sediments and accumulating them in their tissues. The purpose
of this study is to determine whether aquatic ptants are
accumiutlating contaminants such as PCBs and pesticides from
the sediment. During the summer of 1934, samples were
collected from weedbeds and wetland sites along the river
downsireamn of Cormnwall. Interspecific variation is examined by
studying two species of plants which are common in the river
{Nuphor variegatum and Myriophyllum spicatum). PCB congeners
are being analyzed by gas chromalography in the plants and
sedimenis (o determine whether certain compounds are
preferentially accumulated, This information will help elucidate
the role of macraphytes in the circulation of pollutants from the
sediments to the herbivorous or detrital food webs.




Environmental Quality in the Raisin River Watershed:
Testimony from the On-Farm Commumity

Nicole Richer and Roger D. Needham, Department of
Geography, University of Otawa

Agriculture has a significant impact on soil and water
quality. However, the practice of agriculture is as individual as
the farmers cultivating the land Any attempis at making
agriculhure environmentally sustainable must be sensitive to
percephions, attitudes and values of farm community members.
The purpose of the study is to describe and analyze farmers'
perceptions of agriculture's impact on the state of the
environment, specially soil and water quality, in the Raisin River
Watershed. A survey research instrument was implemented to
examine how farmers’ environmental perceptions are
fundarnentally different or similar according to a set of selected
characteristics which are: sex, age, ethnic origin, larm
experience, education level (Personal characteristics).
production types, full-time versus part-time farmers, farm
organizations membership, land tenure {(exploitation
characteristics), gross sale (economic characteristics), county of
residence and proximity of the river {localization
characteristics). A better understanding of farmers’ perceplions
permits the identification of groups of farmers more inclined to
perceive environmental problems and consequently allows for
the search for new solutions and the adoption of sustainable
agricultural practices. In conclusion, a set of general and
specific recommendations are presented to resource managers
representing-government farm agencies, members of the farm
community, and sodial scientists considering fukure research
opportunities in this domain.

Chermical Chardeforirafion of the S5 Laermics Riner Sadimapate
in the Vicinity of the Oil Tank Storage Ares, Comwall, Ontaric

Lisa Richman?, J. Metcalfe-SmithZ, R. SantiagoZ, .
Biberhoferz, andJ. Andersonz,
1Ontario Ministry of Environment and Energy, Etobicoke,
Ontario, 2Environment Canada, Burlington, Ontario

The ¢il tank storage area is located along the Comwall
waterfront. Fuel oil and gasoline have been stored at the site
since the 5t. Lawrence Seaway commenced operation. The soil
in the area is contaminated and cursory sampling of the
sediment in past surveys suggested that an investigation of the
waterlot was warranted to assess the extent of sediment
contamination, Surfidal sediment samples were collected in
1992 from 23 stations and again in 1993 from 16 stations, and
analyzed for metals, FCB, PAHSs and oils and greases. The
sediment surveys showed that the degree of sediment
contamination was not severe and the area affected was very
localized. The "lowest effect level” specified in MOEE
Provincial Sediment Quality Guidelines for the protection of
aquatic biological resources was exceeded at several stations for
PAHSs, PCBs, oils and grease, TOC, Hg, Cu, and Pb. Sewere
effect levels were exceeded al only one station for only Cr and
Cu. A narrow band of sediment within 20 m of shore was the
most contaminated. All contaminants except Hg and PCB co-
occurred in a distribution pattern that suggested a common
shore-based source within the tank farm area. Biological
assessments on sediment collected from 10 stations showed Lhat
there was likely o be minimal impact from sedirnent
contaminants on the resident biological community
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Monitoring Contaminants in Aquatic Ecovystens using
Population Characteristics of the White Swcker (Catostomus
commersoni}

Lara L. Ridgway and Francois Chapleau, Ottawa-Carleron
Instsitute of Biology. University of Ottawa, Department of
B

The purpose of this study is 10 determune if the white
sucker (Catostomirs commersoni) is a good biomonitor of ecosyslem
contarnination in the St. Lawrence River, near Comwall. White
suckers collected from the S5t Lawrence River upstream and
downstream of Cornwall, Ont /Massena, New York will be
charscierized acmnding to fecundity, egy stz spe, 'rt'uighl.
lengrh, CPLUE and size distrinanon,  Ddiferences in popolztion
charscteriatich will be compared -t argnpachlorine pesticide
lewels, distrifnation of polychiorinatsd biphanyl (PO congenens
ared F-uk'!.'amm.::i: ytrocarbon (PAH) conbent Coerelarion of
white sucker population dynamicd with kncwn anihropogenic
sirpe=ors will provide a meansof assessing the orpact of Hhese
inputs on local fish populations. The dats from thes study will
provide baseline i tion which can be used to monitor
future changes in white sucker populations. This data can be
compared with future monitoring efforts ko evaluate the
effectiveness of remediation efforts by both Canada and the
United States.in this area.

The Restmc‘mnng of the Cormwall Economy: A Functional-
Spatial Analysis

Roger RTberge and Megan McKenna, Departimen! of
! Geography, University of Ottawa

Far the past two decades. ‘tneven development in
genwral, and ot loss' |ndparn-:u’a.r haye nesradied high on the
Canadian political agenda. Indeed, ome ol {he mest deamatic
trencs in Canadkin soclety has been the shit from secondary
moefacturing Industriss 1 @ R coonomic base Wihile
nurnerous shsdies exploring the maticnal danengdons ol thp work
farce provids some inelght into the comples: natirs af the
change in smplayment ; litto work has been dor an the
regicnal nadre of restructuring and smployment srepids
Through an analyss of regioned funoional specializaion, his
ressanch shiawn (hak! () peglonal gpace-economies havi §
signifcant tmpect on bow employment priierme ey ail ane
reproduced; andib) noglecting tha centrality of space’ and the
impartande of ‘lozality in undeestanding the Canadin
restruchuring experence assumes a certain hemogeneity wihich
does nol exist




Use Of Peking Ducks (Anas platyrhjmekas) As A Bioindicator
Of Contamination By Bioaccumulative Substances In The
Natural Environment (5t. Lawwrence River)

Jean Rodrig'uel, Jean-Luc Dean.ngesl and Rodger Titman?
ICanadian Wildlife Service, Environment Canada, 2 McGill
University

Adult female Peking Ducks (Anes platyrhynchos) were
placed in the 5t. Lawrence River for 14 to 72 days during the
summers 1987 to 1989. Two stations located on Lake $t. Francis
were selected for establishing a time-curve for the accumulation
of organochlorine pesticides (OC) and PCBs in the liver. The
ducks rapidly lost weight during their first 20 days in the natural
environment but stabilised after about 40 days, This weight loss
was caused by the stress of habitat change, energetic costs in
searching for food and moulting.

There was a rapid increase in the number and
concentration of contaminants detected in the livers of ducks
from the 5t. Lawrence River. The concentrations found were
generally low (< 1 mg/kg). These individuals were from 10 to
1000 times more contaminated than the control ducks after 40
days of exposure. Factors affecting the accumulation of
contaminants are identified by mathematical or statistical
relationships while others come from the literature,

Domestie ducks pffer several advaniages &= bisindscatoes.
They can be obiained readily and dheaply, and the sex and age
aof the imdividuals can be conerpfled. Stivee they are not wory
mabile and thorefore are easy 1o locate, they provide mioemaiion
on e contaminadion ol apecific sites. The Llnﬂfplhl.l'l.!; durks
bz poanss |mlEabions. They nesd a priate habisats io ansire
their survival, and suffer from consderahle srress caused by
thetr transber from the breeding famm lo the nataral
environment, which obliges them to search for food and exposes
them to predators and poachers.

New Techniques for Mapping and Monitoring Contaminated
Sediments at Cormwall, Ontario

Cral and Poster Presentation

N.A Rukavina, New Technologies Eisiarch Branch, National
Water Research Institute, Burlington, Ontario

New techniques for mapping the distribution and
thickness of contaminated sediments in rivers and for
mokoring sediment siabiliby have benn devoloped sl NWEL m
Pelp Remedia] Action Plan programs determing whether
remediation in required and how i aheudid be handled, This
ety mabkes use of seoustic, optical, underwater-televiion, and
chiver messurements 1o collect the daia requined and GBS
amadysis bo prooess il

sod misdik magigping s based on am scoostic
bottom-clazsification sysiem whith operabes in o srvey modo
and discriminates & variety of mverbed malerisls ranging from
mmiuid by bindders.: Sediment thickness is meamsad diredly by
divirs of remotely with an underwater-lelevislon probe
Sedigrent stability Is monktoeed aooustleally snd optically with o
boliom-mounted system consaling of fived iransdwcers and an
CHES semsnr

All procedures have been developed and tested at
contaminated-sediment sites in the 5t. Lawrence River, at
Comnwall, Ontario and the 5t. Claire River at Sardinia, Ontario
Preliminary results of ihe acoustic mapping at Cornwall show
good agreement with ground-truth data obtained from
underwater television, diver observations and sediment
samples, and have already been useful as a screening procedure
for further sampling. Future work will focus on the use of the
system for thickness measurements. The sediment-stability data
suggest that summer-fall variations in the sediment-water
interface a small and related to periodic erosion or diposition of
light organic matter. Dzta collection will continue with a self-
contairm:d acoustic-optic logger currenily under development
which will permil confinuous year-round moniloring.
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An Erological Design Framework for an Urban River Valley
Landscape

¥am Sakkal, Landscape Architect, Canadian Herilage-Parks
Canada

Natural areas in urban river corrtdors are increasingly
becoming fragmented which leads to isolation of planl
community remnants. Along with limited inventories of
remaining natural areas, isolated preservation and reclamation
of sites are generally initiated as pari of the ongoing conservation
of river valley landscapes. A conceptual framework is
developed in this study to provide a systematic procedure that
would facilitate the protection, ecological enhancement and
linkage of present and potential natural areas in urban river
corridors. The framework incorporates ecological knowledge
that relates to the planning and design process, design of natural
areas, and theory and methodology from landscape ecology The
development of a comprehensive framework will facilitate the
integration of isolated conservation activities into the land-use
planning and design process, and establish and ecological
network to link remnants to natural communities along the river
valley corridor and its urban context.

The main value of the suggested framework is 1hat it
will providt in integrated approach Lo the ecological planning,
design and management of an urban river corridor.

Walefoud and Grassland Bird Surveys in Sheetwater Wetlands
and Adjacent Farmlands in the St. Lawrence Valley of Northern
Mew York State
Poster Presentation

David [. Santillo and Slephen Compton, Northern Ecological
Associales, Canton, NY

Four research investigations were performed dunng
1994 to coniribute to the infomration base concerning waterfow]
and nd birds and their habitat in four ecological zones
within the 5t. Lawrence Valley area of northern New York. The
objectives of these projects were to: identify and characterize
the sheetwater wetland resource associated with agricultural
land in the St. Lawrence Valley area and to determine the
extent and location of migratory waterfowl use of lakes and large
rivers; supplement the effort of New York State to estumate the
density of breeding waterfowl in the Valley; and document the
occurrence of rare grassland birds. Sheetwaler wetlands were
found to provide an important habitat resource for migrating
walerfowl in the early spring period following snowmelt, when
ephemeral sheetwater wetlands form in low-lying areas of farm
fields. A total of 1590 waterfowl and 11 species were observed
during 35 sheetwater wetland surveys. Within the Valley, the
5t. Lawrence Plains ecozone was observed to have the greatesl
amount of sheetwater available (up 1o 6% of agricultural land),
and the greatest use by waterfowl (up 1o 37 1 ducks per 100
hectares of agricultura] land). The estimate of mallard breeding
pairs (2.8/km?2} within the Valley was one of the highest mallard
breeding densities recorded in the Atlantic Flyway Regarding
grassland bird species, one state-listed threatened species and
five species of concern were observed within the 5t Lawrence
Valley study area




Breast Cancer and Fish Consustption in Cornwall

Sona Sethi and S. Raman, Department of Epidemiology and
Community Medicine, University of Ottawa

Breast cancer incidence rate in Canada has doubled in the
last {hree decades reaching an average lifetime exposure of one
in nine women. This upward trend parallels accumulation
patterns of organochlorines and other chemicals in the
environment which lead researchers to investigate the
association between environmental contamination and breast
cancer

The S1. Lawrence River has been identified by the
Enternational Joint Commission as one of the areas of concern
because of high levels of chemical contamination. As these ioxic
chemicals biomagnify and accumulate in the aquatic ecosystem,
restrictions have been placed on the consumption of a variety of
sport-fish. However, those who consume contaminated water
or fish from the river may have adverse health effects due to
exposure 1o fhese tonic chemicals.

The Haalih Scionces tearn of the project 'Ecosystem
Recovery of the S1. Lawrence River' proposes to conduct a
breast cancer case-contral study in Cornwall. The objective of
the study is 1o determine the association between breast cancer
and fish and water consumption in Cornwall. This paper will
present an overview of the findings of relevant epidemiclogical
studies and the proposed study design

Epolution or Rigréssion?
Wetland Policy for the US side of the Great Lakes Basin

Richard C. Smardon, Co-Director, Great Lakes Research
Consortium, SUNY College of Environmental Science and
Fomesery

|5 US wetland policy evolving to a higher state or is if

mired in thw muck of Federal and Slate bureaucracies and
partisan politics? The author will review major tenets of
wetland prolection and enhancement policy in the
northeaslern US, including current Federal, State and NGO
programi (Fesber ard Smardon T#H0. Mapor conbentious of
privbbematic wellind managoment ipnoes will eleo be addfessed
i e feciamnarnedelions make by the bi-navional Geeal Lakes
lr'-':tlundﬁ Palicy Consortium. Some reflectiins o cufrenl
Congressional and s1ae legislative debate on wetland prolection
ard management policy will also b offend for disoumsion
purpases 2nd eomparison with dimilae Camadlan developments
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Occurrence Of 17 Polynuclear Aromatic Hydrocarbons In The
Air Of The Mohawk National Lend (Akwesasne) Resulting From
Industrialization Near A St. Lawrence River Power Dam

Robert M. Smith, Patrick W. O'Keefe, Steven Conner, and
Brian Bush, School of Public Health, State University of NY al
Albany

Approximately 12,000 Mohawk Native Americans inhabita
reservahion (Akwesasne) within 2 km of major industrialization
near the Robert Moses Power Dam on the St Lawrence River
There are visible emissions of smoke from aluminum smelters
and alsos chemical cdoes from indusiry In the city of
Cormwall, Chviara. As part of a M LEHS, Ssigeariund Basic
Rarsearch uh.'d.!.' of the area, we determined the concentration of
FaH in the abr of Akwesamne urmg FlVol samplers wall down-
rated yacuuin puemps b cothan 100000 m in a 28 day period
Vapors and particulate were irapped wish fibergless filters
backed wp with polyirethane plugs. The filter and plag were
soslot gxdracted wilh toluene and then the PAH [rachion was
separnted ustng 1324 micron silica gel. GCMES was used 10
destermine ibe T PAH wiing botope dilubion anakysis

Five sibea and @ cantrol sile wore samplded From Feliruary
1 s January 1994 Highest concentrations were obsipeed o6
e SW gide ol Corrwal] feand, ra g ug io g fcwam, All
siten exceeded the comtrol st which ranged around Sling.ca.m
Patterns of PAH will be compared with known stack emissions
and diesel engine emissions. Wind direchion and speed data
from the whole period will be considered.

A FASTLINE o Covperafios

Mary Alice Snetsinger, St. Lawrence Islands National Park,
Mallorytown, Ontario

St. Lawrence Islands National Part has initiated an
ecosyssem managemeni project of the Thousand Esdanls
oo pabet surrounding Canada’s smallest National Paek. Oveaf
the efforts under that Ergﬂ program hins been acting ad a
catalyut in the development on an infernational, melb-agendy
qup called Fronienac Axis - 5t Lawrence Informabion

ork on the Environment ar FASTLIME

FASTLINE has been opesating oo an infemal basis for
three yours, Porticipants include sgencies and nstiiuions form
toih Canadian and American ndes of the eoosystem. The
purpass of FASTLINE s 1o fouier mproved land stiewardship
and land wee dectsion-making, by advocating an ecosysiom-
tased corservation perpeciive. By pooling and disseinating
beritage resource mionmation, the groug will both sippert and
provide & focus for priviie rescunce stewardahip,

The signiiyg of i Memorandum of Undemstanding m
Cetober 199 has-given the groap mcre formal mansgerial
fecngnition. A joird propst s anticipaied and a robe for He
whiods growp in acting as o sounifirmg board wnd endorset ol
mmber ndividunl projects is also (oressen,

The group has experienced somhi Erewing pains, and b
still evolving. bul the strong commitmenl of e signatory
agencies encourages us 1o hop thal we will achiooe oar eesnimen
vislon: that we will enlss an era in wihech ecosystem-based
planming and knd use policies and practices ave the acoepted
wiay of doing biminess, and fhe FASTLINE will becoaris 2
cohestve coalition dedicated o applying (his approsch to His
Frontenac Axis - 5t. Lawrence River area.




Populations dynamics of yellow perch (Perca flavescemal in
Lake St. Francis and the implications to fisheries manmgement,

Tom J. Slewart, Anne Bendig, Mike Rawson, OMNE, Lake
Ontaric Management Unit,
Mike Eckersley, ONMR, Kemptville District

Lake 5t Francis is a shallow (z=5.5m) highly vegetated
eutrophic (TP= 15ug /L) section of the St Lawrence river east of
Ihe Moses Saunders Dam al Cornwall, Ontario. The dominant
angling fishary is for ik yolkow pesch {Per fTevesoes) with
annual harvest of in Oatario waters af 840 kg ha, For several
et anghirs hnve camplained of & dodine in ibhe quobity of the
lishery. Using standardized indox neriing surveys condocied in
Uhitanio waters, we descrihed fie pogilsiion dynamics of yellow
perch over the pariod 1984-1994. Catches of larger, older fsh
declined. The decline was asscssted with 2n spparent trond b
mcraning moraliy soros all ape groops, redacing tha largaviiy
of fish, Total anrmsl mortalisy (A =53] was bew campared 16
odbie gxploibed popilstons and s not 8 that Fishing akome
okl sctoimt fof the decline inworvival. Growlh réles wers
high compared to other sysiem and did not change over the
period studied. Periodic angler surveys revealed an increasing
overall catch rate, but confirmed declines in the catch rate of
older yellow perch. We sstablizhed that impravemsnt in the
fishing quality would regisire an ircneass in catch rate of lasger,
older fish. Wi axplord management options i improve thi
fishery, by simulsting ihe population and engling fishery
dynamics iasbng MANSTM, a generalized single-spocies age-
Hruetuned population medel Modelling suggesls that ol
rate of large (= 220 mm fock length) fish could bo increased by &
F1 % reduction in fishmg effon achieved through seazon
clgiing, Of imposton of o 25 fish bag-timic. Preliminary
discuseiinm with Akwessane Firat Matiors, and congaltations with
resource users, on the appropriateness of these actions and other
possible management options are ongoing.

Public Participation in the Environmental Management of the SE.
Lawrence River: The Priorily Inlervention Zones {ZIP) Program

Yolaine St-Jacques, St.Lawrence Center of Environment
Canada, Monireal

This paper describes the evolution of a particular
model for users’ partidpation developped over a five year
period along the St.Lawrence River, in Quebec. We will
illustrate the evolution of the parties involved in the setting up
of a joint program, the Priority Intervention Zones (ZIP)
Program. There is very litile published information on this
subject; brief mentions appeared in specialized papers and
govemunental reports. First, we present both the Environmental
non Governmental Organizations (ENGO) and the
goverrunental programs as they were launched in 1989. We
report on the first joint activities conducted on an experimental
basis between 1991 and 1993. We then analyse the ZIF program
as ils stands now, following an agreement between Stratégies
Saint-Laurent, an ENGO, and St.Lawrence Vision 2000 Action
Plan which is a joint federal-provincial five year initiative {1993-
1998). The Great Lakes' Water Quality Agreement of 1978 does
not apply to the St.Lawrence River; the Areas of Concerns and
the Fublic Advissey Commbitess put in place upstroam provide
asalid conceptual fHﬁlb lar pulbdic participation, even though the
bi-natianal context |8 spavific bo the Greal Lakes particn of the
bamm, In 198E-196%, win rlirlill;lfrl.ﬁmm dealing with the 5
Lawrenoe River wore annisinced. One by a group of non
pevermimsminl crganisations who created the ZIP concepe: iy
main ofective wis 1 get the hc.ulrxup.llaunn inwalvad in the
cleaning up of 33 sHes contanimated by imdostrial wastss: The
nthinr profram waes @ povermenental inlthoive, the 52, Lawrenes
Action Plan (1988-1993), where both federal and provincial
governments agreed to pool their resources to clean, restore and
conserve the 5t Lawrence River This latter five-year program
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did pot nclude public parbapsion s 2 priority component,
cven tumagh partnershap was jo be the maiar imdemark for this
initiative. From 1990 i 199 experimental joint wentores were
put in place in eedar b harmonize bock programa,. The
posermanianial paiinen developped their own spproach based
o an pesErEIsniG 4l visson of the fermiony and pubdication o
integratad ity of the environment repos for these zomes
Lorsilmions wiere organized jomily by the EMGD and
goverrunenta! partners where results from these state of the
environment reports were presented by governmeni officials; ai
these consultations, priorities for their sector of the St. Lawrence
Biver were defined by the participams therrselves, In 1993,
with the mnewid governmental action plas, 56 Lawmence
Vision 2000, a speafic program was created Lo foster the
participation of the public to the objectives of this governmental
initiative. An agreement has been reached between Stralégies
Saint-Laurent (S5L) and the governmental partners to
participate jointly in the ZIP program. The ZIP program includes
three main phases: state of the environment, consullation and
action plan. The major mles of the parties are as follows; the
federal and provindal governments produce state of the
envimrnunemt reports, provide communication and technical
assistance to the citizen-based ZIP committees, and fund pre-
determined activities on an annual basis. SSL is responsible for
the creation of the ZIP commitees along the shores of the

5t Lawrence River and the coordination of their activities; it acts
as the official interface between the governments and the
public. The ZIP committee is the local focus point. It has the
responsability of organizing the consultation with the population
and of preparing an action plan which will include the priorities
defined at the consultation for future intervention.

The major challenges for the program are as follows: the
representativity of the ZIP committees and the limits of their
territory, the provision for continuous human and financial
resources and, most importantly, the capacity of the committees
to move from planning inte real action. The St Lawrence River
model of the ZIP will continue to evolve within the clear
boundaries defined by a set of objectives which are common to
both the governments and the population




St. Lawrence Remedial Action Plan: Ar Overview of Actions
19881904

F.A. Stride and 5.1. Dreier, Ontaric Ministry of Environment
and Energy, RAP Program - Eastern Region

The 5t Lawrence River was identified as a Great
Lakes’ Area of Concern (AOC) in 1985 due to poor water quality
conditions in the Comwall-Lake St. Frands section of the 5t
Lawrence River. Seven major environmental issues affect the
Canadian portion of the St. Lawrence AQOC including mercury
contamination, PCB contamination, the presence of other
contaminants, habitat degradation and destruction, bacterial
contamination, excessive aquatic plant growth, and invasions by
zebra mussels and other exotic species. To identify pollution
sources and provide solutions, a Remedial Action Plan (RAF)
along the Canadian north channe! was initiated in 1986, St
Lawrence (CORNWALL) RAP products include a RAF Stage 1
Report summarizing environmental conditions and pollution
probilems, assessments of water, land and sediment
contamination at industrial operations in Comwall including
ICI/Comwall Chemicals, Courtaulds Fibres and Domiar Fine
Papers; an evaluation of stormwater and sewage problems in
Comwall, a study of tumor cccurrences in walleye; and, habitat
rehabilitation and protection projects along the Comwall
waterfronl and the Lake 5t. Francis shoreline. The St. Lawrence
{Cormwall) RAP has an active Public Advisory Commitiee
(TAC) and imclides an extensive public consubfation-sducntion
program, Coaperative 5L Lawrence (Camwall] BAP/PAC
actinins include produdng o report called Chvices for Clasnwgy
Clecidimg Mee Furdwere of 2 Grard Ficer b disouss pemed Svtion optionss;
fonsing environmental activities within the Comivall AOC)
providing apporuinities for discussion, ion, remedinl
sction implémentation and clesnup partnecshipls; infroducing
an ecosystem approach envimamental problom salving othe
AOC recognizing the nafural interd enit relationships
between soll, water, als, zid all forms of life including humans;
and, adding momentum to the cleanup and restoration work.
In this paper, St. Lawrence (Cornwall} RAP activities between
1986 and 1994 are presented emphasizing scientific research,
remedial activities and future plans.

Chemtical Dynamics of the Ottawa River and its Tributaries:
GIS and Statistical Analysis

K. Telmer and J. Veizer, Department of Earth Sciences,
University of Ottawa

Chemical and slable isotope analyses of the Ottawa River's
Eritratarkes are Hinked 8o propeties of their catchment basims by
overlaying maps of the propeeties aid maps of the catchments
utifizing o Geographic Information Syetem (SPANS), The main
cabchmaml basin @ riies med e bed o gecdogy, sirdicial

gy, farest typa, sl fype, orgamic casbon eantent of soils
niteogen content of sails, land use, elevation, 1ot predpitation,
anid iBmpeeature. A principal components dnalysis mnd Pearson
corredatbon baspd on the pisulis of the overlays thow thai the
chemical and isgenpis coampositions of the waters dne controlled
primarily lllﬁ the geology, altlmde, latimude, and population
denaity within the basing, and secondly by the photosynthesss /
respiration cycle within the tritatarivs. Low-olevatin-lu-
Iatitadn tribuetnries, draining carboriabe temains, and coratning
arnas with relatively ligh ulztion defizity wnidl intensn
agricultural land use, are characterized by: 1) high teammibam of
total dissalved solids (TDS), HCO, . Cat Mgtt. 5, and i o e vl
e 8 grogen 8l gl ssd 3] gt mercammasines ol Ma I.-"-|I- and &7,

i sl {_'1}:1'.-HIH|:|-'.TI'JI:I'.II'JHE drairing the

]

i m
ralatively sparsely populated Canadian Shigld am characierized
by eeery Jow TDS, HOD,, 50.%, Ca™", Mg™", RO, 507, higher Si

and Fe,  and high 5 /%5r ratios and their anthropogenic signal

is subdued. The chemistry of the Ottawa River itself falls
between these two end-members.

Chemical Dynamics of the “S1. Lawrence” Riverine System:
dDy20. 418030, d13Cpic, d34Ssatfater
and dissotved 875r/865r

Kevin Telmer, Jan Veizerl, and Chao Yang, Derry /Rust
Research Unit, OHawa-Carleton Geoscience Centre, University
of Ottawa, | also, Institut fiir Geologie, Ruhr Universitit

Chemical and stable isotope analyses of the 5t. Clair,
Detroit, Niagara and St. Lawrence rivers ("S5t. Lawrence”
system) and their tributaries show that the chemical and
isotopic compositions of the waters are strongly controlled by the
geology of their drainage basins, Tributaries draining the
Canadian Shield have very low TDS, HCOg-, 5042, Ca2¥,
Mg2+, NO3",'5c2+, higher Si and Feyoa| and high 875r/865¢
ratios (0.710-0.713). The Grand and Thames rivers that drain
Paleozoic limestones, dolostones and evaporites are
characlerized by opposite attributes. The "St. LawTence” and the
tributaries drpining the Canadian Appalachians fall between
these two end-members.

The St. Clair, Detroit and Niagara rivers do not show any
pronounced seasonal variations in major component chemistry
due to bulfering by the Great Lakes. In contrast, pronounced
seasonal variations characterize the lower St. Lawrence mainly
because of significant tributary inputs into the overall water
budget.

The dD and d180 in the "St. Lawrence" range from -60.9 1o
-44.5%. and ftom -8.5 to 6.1 %. SMOW, respectively, much
heavier than the comparative values measured for the
tributaries (-92.8 to -58.3%. and -13.1 to -8.5%.). This is a
consequence of evaporative loss that, over the residence time of
waler of 102 years, equals about 7% of the water volume in the
Great Lakes. .

The strontium and sulfur isotopic vaiues for the "St.
Lawrence" system are relatively uniform, with measured values
from 0.70927 to 0.71112 for 875¢/B65r and from 4.3 to 5.6%. for
sulfate d345. Their seasonal variations are also minor. The
strontium and sulfur fluxes of the St. Lawrence river are
calculated to be 5.87x1010 and 3.48x1012p/a, respectively. The
relative contributions of the Greal Lakes, tributaries and other
sources to these fluxes are 73:16:11% for strontium and
64:13:23% for sulfur.

Isotopic composition of dissolved inorganic carbon
(d13Cpyc) inithe "St. Lawrence” syslem ranges from 4.7 to
+0.7%., considerably heavier than the values for the tributaries
(-16.5 10 -6.7%.). The light d13Cpyc values for the tributaries
sugpest that CO7 from bacterial respiration plays an important
role in the isolopic composition of riverine DIC. However, in the
main stem river(s), this bacterial signal is masked by isotopic
equilibration With atmospheric CO; due to the long residence
time of water jin the Great Lakes Seasonally, the main stem
riveris) have hemvier 130 values in the fall thar i the speig
a conseguence of preferential 120 consumption by
photosynihetic planks i the épilimnion of the Geeat Lakes
during the greawth seasen. In the down-stroam partion of the St
Lawvenos river, inflox of sotopically light eribotany waters
causes progreisive 130 depletion, from 1.3 o -2.0% and -1.4 0
A0 In the fall and spring, respectively, The otal DIC carban
hit of the 52 Lawrence river is cabealated b be 4. 701012 /o
Mass balance calculations show that the relative contributions of
the Great Lakes, tributaries, decay of organic matter, exchange
with the atmasphere, and dissolution of carbonales to this total
DIC flux are 81;13;2:-6:10% in the spring, and 83:15:-2:4:0% in
the fall, respectively.




Are St. Lawrence River Wetlands More Mercury Contaminated
Than Remote, fnland Wellands?
Posler Presentation

Elizabeth 5. Thompson-Roberts, Department of Biology,
University of Ottawa, Frances R. Pick, Department of Biology,
University of Ottawa and G.E Hall, Energy Mines and
Resources Canada

Despite the fact that the toxicity of Hg has been well
documented, very little work has focused on Hg cycling in
wetlands. Hg concentrations in the water and sediments were
determined for 22 wetlands in Central Ontario, and 23 wetlands
along both the North and South shores of the St Lawrence
Fivet, 35km dowrsiream of Cormwall, The r;'lirmnr.hlpn
behween water and sediment Hig, and key environmenial
variables (pH|, B0 alkalindry, organic condent of the esdiment)
veirre detormmined for thee tweo sets of weslamds separtely. The
veptlnrds sampled from Cedral Oniario include bogs, fens and
muarshies andd melwﬂudiy atmesphers mpoty of
anthrapogunic Hi - fargisd] i DRONC {6-20 myg /LY, adkealimity
{02000 og /1), end ssdiment organic condent {18%E%) n
contrast, the wetlands of the 5t Lawrence River had lower
D0 [3-12 g/ L) and sediament coganec content (%453,
highar alkalinty (L33 HKE eq/L), and reoeive bosh
atmogphenc end point sources of Hy. Tolal Hp concentritions in
wiiter and sediments were detunnimed uslng ap BCP-hass
Spectrometer. Water Hg comoantrations rangéd [rom 1-3 ng /L
in ihe Central Onieria wetlands and 3-21 ng /L in the
Se.Lawgence withinds, Sidiment Hi concentrations (753
A/ kgh and ofganic condent were positively and significantly
corredatad in the Central Ciivinno weilands, This relationshidp will
bo comparsd with thal derved from the 5t Lawmence wetlands
in order to determine the degree of point source Hg
contamination in the Cornwall ecosystem.

PCB Fersistence in the Sediment Lake St. Francis (St. Lawrence
River)
Poster Presentation

1 2
Claire Vanier , Michel Sylvestre , and Dolors Planas?.

1GEOTOPE /Environment, UQAM, Montreal: 2INRS-Sante,
Pointe-Claire (Quebec, Canada)

Coencentrations and patioms-of PCH conperars in
sedimmients mn wary greatly aloeg o batic sveiem, beopse of local
sources and physico-chemical prooessss, Mioobial activities alsn
lead o alterations In the PCR congener patberns found in
sodimonds, The sl of this study was to evahaste: 1) tho spatial
diziribution of PCB concentrations and congensr paitirns, and
] lemporal PCB frends in floval kake sediments. %‘:a sy was
conducted in Lake 54 Fromcis was gecerally slightly kighes than
In previnns shadies Sediments :.:mFIL'd mear the General Moo
land fill prissent the ghest comtaminebon, with a PCE poak in
the 18-21 om pedinent biyer (= 1980, A peak was aBo found m
the same layer of sedimerd fram n déwmnstirenm station, PCGs
decreased significantly from deep Lo the 6-9 cm layers (= 1988) in
these two stations, but seem to increase in the surficial
sediments. Sediments sampled near the GM landfill present a
very strong proportion of 4,4"-dichlorobiphenyls {56% of the 31
congeners analyzed), possibly due to reductive dechlerination
processes which take place in highly contaminated sediments.
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Damtar Land Application Program
Poster Presentation

Contact: G, Velema, Manager, Land Application &A groforestry
Domiar, Comwall

Domtar Spedalty Fine Papers, at Comwall, Ontario,
produces approximately 117,000 m_ of solid waste annually O{
this, 60% is suitable for beneficial use in land applicaton Land
Application is a procedure in which matenals are spread onto or
incorporated into the land at appropriate agronomic rates ta
condition soil, retain soil moisture, or provide nutrients to
increase vegetative biomass. Currently, all solid wastes are
landfilled at a company owned landfill site. This site is
approaching capadty and it is imperative to find allernatives to
landfilling wseful and beneficial materials. The Domtar Lime was
in fact, de fed as a waste during the year. This was based
on data supplied by Domtar, on evidence that the material
could be sold as a commercial product and on the results of the
K.C.A.T., Winchester Agronomy Research Station experiment.
The Domtar Soil Conditioner, which is comprised of primary
clarifier fibre, was found to rapidly decompose in soil, adding
organic matter and improving the soil environment for the
benefit of plant production. There were no detrimental soil or
plant effects, even at rates of up lo 60 dry tonnes per hectare
used in the K.C.A.T. Research. Inorganic nitrogen fertilizer (5.5
kg /tonne of soil conditioner) was required o be added to the
Domtar Soil Conditioner to prevent nitrogen tie-up. This
finding has led to investigating the possibility of using the
material as an environmental sponge to soak up excess soil
nitrate from liquid manures. Based on rience in 1994,
Domtar plans to proceed with an Agricubtural Land Applicalion
Prograrm using Domitar Soil Conditioner (primary clanfier fibre)
on an operational scale. The program will be expanded and
include a combined biosolid {primary plus secondary treatment
residues). The objective in 1995 is to land apply all useful
organic material projected to amount to 85,000 m_ or 55% of the
total solid "waste” generated.

Ifluence of Water Quality Parameters on Periphyton
Assemblaged in the SE. Lawwrence River

¢ vis!Z, C. Hudon!, C.A. Caltaneo?, and B. Pinel-Alloul?
I¢entre Saint-Laurent, Environment Canada, Montréal
2pépartement des Sciences Biologiques, Université de Montréal

The objectives of this project are: 1} to study the
relationship between periphyton and its surrounding physical
and chemical environment and 2} to develop a biclogical
indicator of water quality in the St, Lawtence Basin on the
characteristics of the periphytic assemblages. Periphyton
wlonizing navigation buoys of the St. Lawrence in the Montréal
island sector were studied to characterize its biomass
(chlorophyli, biovolume and ash free dry weight) and its
taxonomic composiion (microscopy). Water quality at each
buoy was determined by physical (current speed, light
atenuation coeflicient, temperature and conductivity) and
chemical (particulale matter, nutrients [NHy, NO2-NO3, POy,
TP, 5i09), fecal coliforms and pH} vanahles. A second sampling
season will be undertaken in 1995




Interprétation préfiminaire de la qualité de 'eau de fa Raisin
River:
un bassin agricole au nord de Cormwall

Anne Watelet, Département de Géographie, Universilé
d'Ottawa

3
La Raisin Rjver a un débil moyen de > m /s et draine

un bassin hydrographique agricole et résidentiel de 500 k.mz_. au
nord de Cornwall, vers le fleuve Si-Laurent

Comme l'illustre le cycle hydmologique, I'eau circule &
travers I'écosystéme, cornme source de vie mais aussi de
contamination. [l est donc néressaire d’en déterminer sa qualité.
Dans le cadre de cette étude, il s"agil d'établir la qualité de |"eau
de la riviére, en relation avec les facteurs physiques et humains
déterminants, en tenant compte de 'histoire du bassin.

Il s"agit de I'analyse des données d’un suivi climatique,
hydrologique et chimique de la rividre en 1994, 4 la lumiére
d’une base de données historiques de 30 ans.

Il appara”t que la qualité de I'eau est affectée par la
quantité de I'eau, elle-méme résultant des activités humaines au
cours du développement de la région, Le bassin versant a une
faible capacité d’absorption des précipitations et les débits sont
trés variables La qualité de I'eau vane de fagon saisonnitre. La
fin du printemps est davantage affectée par I'épandage
d'herbicides el d'engrats, alors que I'é1€, la température élevée
de I'eau et le faible débit affectent temporairement de la qualité

Les résultats préliminaires semblent donc indiquer une
eau de rividre de qualilé variable, parfois 4 la limite des normes
souhaitables, bien que de nombreuses analyses restent encore 2
faire.

Omntanie’s Growth and Yield Program

Tim Williams, Science and Technology Transfer Unit, Ministry
of Natural Resources, Brockville

Under the Ministry of Natural Resources' (MNR)
Sustainable Forestry Program, funding has been provided to
initiate and compiete a new provincial growth and yield
strategy. The program will establish and measure sampie plols
for forest growth and dynamics across the province, and
develop improved and refined forest growth and yield
compuler models. This data will also provide the foundation for
other forest programs. Il will give forest managers the
information they need to predict the short- and long-term
ecosyslem relationships. This approach to forest monitoring will
help to establish successional patterns of forests for wildlife
habitat planning, and also to monitor the health of Ontanio's
forests

To date, 34 Permanent Sample Plots (PSPs) have been
installed in the area norih of the St Lawrence River An
additional 30 plots are planned for installation in the next two
years. Maple, pak, and white pine are the forest types currently
being sampled A target of 630 plots across the entire Southern
Region of MNR is planned.

The goals of the foresl Growth and Yield Prograrm in the
Southern Region include the development of a preliminary
classification of the forest cover types of the region. This
classilication provides the basis for a sampling strategy used to
select the location of PSPs

A long-term objective of the Program is to provide a
foundation, or a network, of PSPs across all forest types in the
Southern Region Efforts will be made to coordinale this data set
with other agencies interested in forest montoring for a variety
of reasons. For instance, we are currently developing an
opportunity to share data with the Canadian Wildlife Service s
forest bird monitoring programs. It is hoped that opportunilies
to form other partnerships will arise from lhe 5t Lawrence
Ecosystem Cenference
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Naturalized Knowledge Systems and Science

Donna Winslow, Department of Sociology, University of
Ottawa

Naturalized knowledge includes the body of ideas and
concepts which a group processes concerning the environmeni
and includes indigenous systems of classification, empirical
knowledge about flora and fauna, as well as knowledge about
their practical use, the management of natural resources, and
conceptions of the universe This paper will examine the
similarities and differences between naturalized knowledge
systemns and science

Naturalired knowledge has many points in common
with scientific knowledge. It is founded upon the accumulation
of empirical data, its methods are similar in that it relies on
mental processes which accompany any acquisition of
knowledge. Like science, it is an organized body of knowledge
requining a grasp of specialized concepts. It differs from science
in a number of ways as well. Naturalized knowledge is held by
the users of resources and not by specialized researchers. It is
transmitted orally and not written down. It is somewhat more
qualitative than quantitative, and most importantly, it often
includes a spiritual aspect

Lake Ontario Outflow Regulation -
How Its Operation Is Carrizd Qut andits Impacis On The Levels
Of the 5t. Lawrence River

Peter Yee, Great Lakes - 51. Lawrence Regulation Office,
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THE ST, LAWRENCE RIVER INSTITUTE OF ENVIRONMENTAL SCIENCES,
THE INSTITUTE FOR RESEARCH ON ENVIRONMENT AND ECONOMY,
) THE ST. LAWRENCE AQUARIUM & ECOLOGICAL CENTER,
and the ST. LAWRENCE CENTRE present:

"Simrfﬁg Knowledge, Linking Sciences;
A International Gﬂﬂfﬂrenﬂﬂ on the St. Lawrence Ecosystem’"

May 10, 11 and 12, 1995

Cornwall Civic Complex, Cornwall, Ontario {Conference Site)
Massena, New York (Workshops and Field Trips)

Cannda, the United States and the Mohawk Community share one of the world's major river systems - the
majestic St Lawrence. Students, Professors, Government Managers, Community Leaders, Environmentalists,
Bussmiess and Industry Representatives, and other inquisitive minds from universities, colleges and other science
centres are invited to share their knowledge and their science on the River's state and its potential for
refiabilitation and recovery The Conference is intended to be an integrated scientific exploration of problems
and issuss of strategic importance,

CONFERENCE AT A GLANCE:

Topies of Particular Interest

= Naturalized Knowledge Systems

* - Environmental Monitoring and Assessment: Air, Land and Water

*  International, National, Provincial / State and Municipal Law, Policy and Environmental
Management
The State of the Fisheries Resource
inmovations in Partnership - the RAP Process, Community, the ZIP Process
‘Development, Business, Industry and the Environment
Environmental Education, Ethics and Behaviour Change
Wetlands, Agriculture and Integrated Resource Management
River Basin and Watershed Planning and Management - Advances in Theory and Practice
{ritical Asscssments of Great Lakes - St. Lawrence River Policies and Practices
Stiente, Technology and Management - Progress and Opportunities
and moged!

o R R

Speakers

* D Emic Benedict, Akwesasne Mohawk Elder
Andre Bouchard, Director, Montreal Botanical Gardens
D Bruce Conn, Associate Professor of Biology, University of the South, Tennessee
Br: Rudoiph DeGroot, University of Wagelingen, the Netherlands
Tony Dorsey, West Water Institute, University of British Columbia
S. David Freeman, President and Chief Executive Officer, New York Power Authority
Nicole Lavigne, Chief, State of the Environment Sector, St Lawrence Centre, Montreal
Dr. David Lean, Research Scientist, National Water Research Institute, Environment Canada
Dr. William Leiss, School of Policy Studies, Queen’s University
Henry Lickers, Director, Akwesasne Depariment of the Environment
The Honorable Elizabeth McCaughey, Lieutenant Governor of New York
M. Karen Robinson, General Manager, Hydro Electric Unit, Onlario Hydro
*  Dr.John Smol, Department of Biology, Queen’s Universily
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CONCURRENT EVENTS

Governance Workshop (May 10, 1995)
Ecosystem banagement; Mosiing the Challenges of
Community {rulistives: Centred around small group
sessitons, this Wierknbas sitn to identify barriers and
solutions to imjulementing hew forms of governance for
ecosystem miinafaiesy: Tle Workshop istobe a
forum for ehuring snd kenrning. It will draw from the
practical experienoes of participants from various
regions of Cesnpda el as Helen Cooper, Chair of the
Dmtaric Municipal Board-end Mark Speoule-Jones,
Hend of the Hammilion Herboie Eoo-Fesearch Propram

Youth Ecosystem Showcese of Art

"Teking care of our cnvironsment, the St Lanrence
River Boosystem” in the theme for this yeas's Youth
Ecosystemn: Showease of Art 1o whick participanls from
15 schoofs'in Cormwatl, the Elaited Countes,
Alcwisasne snd 51 Lawrence County, New York will
be contributing. . The works of 80t will be placed on
exchibit at the Esst Weave Shad of the Cotton Mill
Compley in Cormwall from Mey 113, 1995

Youth Envirenmental Symposium (YES)

The Conference will provide a catalyst for the social
learning so essential for ensunng a healthy ecosystem
for "seven generations™ This commitment to
ecosysiem heallh will require the active participation
and sharing of knowledge with youth. The Youth
Environmental Symposium will build upon the “sense
of place” so important fer that commitment and will
enhance the awareness of ecosystem challenges Tt will
be held on May 12 and 13, 1995 For informauon call
Catherine Burke at (613) 933-5500

Ecofeast '95

Thursday, May 11 will be crowned with an evening of
"Friendship and Celebration of Our Environment” al
"Ecofeast ‘95" Cocktaits, dinner, entertainment and a
keynote address wiil be held in the East Weave Shed of
the Historic Cotton Mill Complex n Carnwall (cost
$40/person)

Last Muim: Firsl Mume:
Thtle: :- : O punbeatin:
Mlalling Addres
o
Chprii s o PruvimeeSinte: Couandry: ToatalrFIT £ e

E: I_[m';ﬂ!:{ : _:I Busimess Panme: | } Fas: | }

e
mmaﬂmcﬁ: REGISTRATION FEES: please check one) 41
;Fﬁ{‘“ Canadisn Funds) include all workshops, nutrition breaks, lunch and field trips.
- Student; $75.00 O Individual: $100.00 (] Faculty Member: 517500 U
 Goyernment, Business & Institution: 520000 (1 Daily Registration: $50.00

=

"ECH'FMT '9_511 REGISTRATION FEE: $40.00 (inclwdes cockails dinser snd entertatmment)

TOTAL AMOUNT ENCLOSED: §

Please make cheque or money order payable to the "St. Lawrence River Institute
of Environmental Sciences” and mail along with completed Registration Form to:

St Lawrence River Institute of Environmental Sciences
3 McConnell Avenue, Comwall, Ontario, K6H 4K8
tel: (613) 936-6620  fax: (613) 936-1803

A Conference Kit along with an official receipt will be issued to you following receipt of payment.
For more information contact Christina Collard at (613) 936-6620




