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Executive Summary

The Environmental Studies Research Funds sponsored a workshop on Cumulative
Environmental Effects Assessment and Monitoring on the Grand Banks and Scotian Shelf, in 5t
John’s on May 8 and 9., 2000. The workshop was initiated in response to recommendations from
the 1997 Terra Nova Environmental Assessment Panel on the need {o address cumulative effects
of offshore oil and gas development, Sixty-five representaiives of the oil and gas industry,
federal and provineial governments, fishing mdustry, researchers and non-governmental
organizations participated.

The workshop provided an opportunity for stakeholders to discuss approaches to cumulative
effects assessment and monitoring, and (o transfer and adapt knowledge developed 1 western
Canada and other offshore oil and gas producing arcas. Speakers from western Canada, Texas
and Norway presented various approaches to undertaking cumulative effects assessment and
monitoring. Speakers from Newfoundland and Nova Scotia discussed oil and gas development
on the Grand Banks and Scotian Shell” and cumulative effects on fish, seabirds and marine
manmals {rony this and other industries.

Workshop participants discussed cumulative effects issues in plenary sessions and small group
meetings. A broad range of issues was raised during the first plenary session on the issues,
problems and opportunities for comulative effects assessment in the East Coast context.
Interactions beiween the oif and gas industry, fisheries and other offshore indusirial activities
were reviewed during a second plenary session. Participants discussed three questions i small
Sroups:

i) What is the potential for cumulative effects off the Hast Coast?
i) How should these cumaulative effects be monitored?
1it) Who should do what in cumulative effects assessment and monitoring?

The overal] consensus at the workshop was that Fisheries and Oceans Canada should take the
lead i initiating a multi-stakeholder process to develop a feasible approach 1o regional
cumulative effects assessment. Cumulative effects assessment 1s a vital ool (o ensure progress
fowards sustainability, and all marine industries and users must be accountable for coniributing
o cumuliative effects. Significant scientific challenges will be involved in the research and
monitoring of offshore cumulative effects. Institutions will require long-term commiiment
through provision of human and financial resources to ensure cumulative effects are assessed
and monitored.



R ésumeé

Le Fonds pour I'étude de Fenvironnement a parrainé un atelier sur I'Evaluation et la surveillance
des effets environnementaux cumulatifs sur les Grands bancs et la plate-forme néo-écossaise.

L atelier, qui s’est tennu a St. Johns du 8 au 9 mai 2000, a 1€ organisé en réponse aux
recommandations formulées par la Commission d’évaluation environnementale Terra Nova de
1997 concernant le besoin d’évaluer les effets cumulatifs des développements péiroliers et
gaziers exira-cotiers. Ont participé a I'atelier soixante-cing représentants de I'industrie pétroliére
et gaziere, les gouvernements fédéral et provinciaux, des représentants de I'industrie de la péche
et d’organismes non gouvernementaux ainsi que des chercheurs,

L atelier a permis & chaque partie intéressée de participer aux discussions concernant les
approches possibles pour I’évaluation et Ta surveillance des effets cumulatifs ainsi que de
ranstérer et d’adapter les connaissances acquises dans ouest du Canada et dans d'avtres
secteurs producteurs péirofiers et gaziers exira-cOtiers. Des orateurs de I'Ouest du Canada, du
Texas et de la Norvege ont présenté diverses approches permettant d’effectuer 'évaluation et la
surveiliance des effets cumulatifs. Les orateurs de Terre-Neuve et de Ja Nouvelle-Ecosse ont
discuié du développement péuolier et gazier sur les Grands banes et sur la plate-forme néo-
écossaise et des elfers cumulatifs de cetie mdustrie et d autres activités sur les poissons ainsi que
suy les olseaux el les mammiféres marins.

Les participants ont discuté des effets cumulatifs au cours de séances pléniéres et de réunions en
comité restremt. Une Jlarge gamme de problémes ont été abordés Jors de fa premiére séance
plénicre qui portait suy les enjeux, les problémes et les possibilités concernant I'évaluation des
effets cumulatifs dans le coniexie de fa Cole Bsi. Les interactions entre industrie du pétrole et
du gaz, Pindustrie de la péehe et dauntres activités industrielles exira-cdiicres ont éié discuiées
au cours d une seconde séance plénicre. Les participants onf de plus discuté des trois questions
suivantes en petits groupes :

1) Quetles sont fes possibiliiés d'effets comulatits au large de la Cote Bst?

i) Commment devrait-on surveiller ces effers cumulatifs?

1i) Qui devrait faire guoi dans le cadre de Pévaluation et de Ja surveitlance des effets
cumulatifs?

Le consensus général obtenu lors de atelier élait que Péches et Océans Canada devrait prendre
Uinitiative de fancer un processus muldtipartite consisiant & meitre au point une approche faisable
pour I"évaluation régionale des effets comulatifs. L' évaluation des effets cumulatifs est un outil
vital permetiant de progresser vers la durabilité dans le respect de 'environnement. Toutes les
industries et tous les viilisatears exploitant fa mer doivent pouvolr readse compte de leur
contribution aux effets cumutatifs, Des défis scientifigues importants devront &ure relevés pour
mener a bien la recherche et la surveillance de ces effefs. Les institutions exigeront un
engagement a long terme qui devra se matérialiser par un investissement en personnel ¢t en
capitaux pour faire en sorte que les effets cumulatifs soient convenablement évalués et
surveiliés.



Preface

On May 8 and 9, 2000 the Environmental Studics Research Funds sponsored a workshop on
Cumuiative Environmental Effects Assessment and Monitoring on the Grand Banks and Scotian
Shelf. The woskshop was held in response to recommendations from the 1997 Terra Nova
Eavironmental Assessment Panel on the need to address cumulative effects of offshore oil and
gas development.

Although environmental assessment has been practised in Canada since the early 1970s, the
concept of cumulative effects (CE) assessment and monitoring emerged somewhat later,

During the 1980s, cumulative effects research was supported by the Canadian Environmental
Assessment Research Council (CEARC). In 1995 the consideration of cumulative effects
became mandatory through its inclusion in the Canadian Environmental Assessment Act, and its
subsequent incorporation into provineial environmental assessment processes. Methodologies
for conducting CE assessment have been developed through academic analysis and practical
application in a number of assessment processes, largely conducted in Western Canada for
terrestrial environments.

For the purposes of this report, cumulative effects are defined as follows (CEAA 1994:135)

A cumudative effect is an effect on the enviropmeni which resulis from effects of a
project when combined with those of other pasi, existing and immineni projecis
and activities. These may occur over a certain period of time and distance.

As described in the Cumulative Effecis Assessment Practitioners Guide (Cumulative Effects
Assessment Working Group and Axys 1999), cumulative effects cain oceur in various ways:

® Physical-chemical transport: a physical or chemical constituent is transporied
away from its source and then interacts with the effects of another project or
activity.

& Nibbling loss: the gradual and meremental disturbance of land or habitat,

@ Spatial and temporal crowding: cumulative effects can occur when oo much is

happening within too small an area and in too brief 4 ime.

® Growth-inducing potential: actions induce new actions as a spin-off effect.

® While environmental assessments of petroleum production projects offshore
Canada have been completed since the early 1980s, there is Little Canadian
experience with the application of CE assessment in the marine environment.
Pruring the environmental assessment of the Terra Nova Development, the most
recent environmental review of an offshore petroleum production project, the
joint review panel made a number of recommendations regarding the need to
develop appropriate assessment and monitoring approaches, and the adequacy of
present criteria for determining the significance of cumulative effects (Appendix
A). The Panel also recommended that the Canada-Newfoundiand Offshore



Petroleum Board (C-NOPB) convene a workshop (o examine the potential for
cumulative effects due to offshore petroleum development and other activities,
and develop best science appreaches to monitoring these effects. The C-NOPB
addressed the subject i its related decision (Appendix B) and brought forward
this initiative to the Environmental Studies Research Funds, which sponsored the
May 8-9, 2000 workshop in response to these recommendations.

Prior to the cumulative etfects workshop, a workshop to discuss the environmental effects of
offshore hydrocarbon development was held in Halifax in March 2000, The workshop was co-
sponsored by the Sable Offshore Energy Environmental Effects Monitoring Advisory Group
(SEEMAG) and the Bedford Institute of Oceanography. Over 300 people attended, with good
representation from both Newfoundiand and Nova Scotia.

The purpose of the cumulative effects workshop was therefore (o address the recommendations
of the Terra Nova Panel, while at the same time building on the information that was shared at

the SEEMAG workshop. More specifically, the goals of this cumulative effects assessment and
monitoring workshop were:

The workshop

to provide an opportunity for stakeholders to discuss approaches to CE
assessment and monitoring for the Grand Banks and Scotian Shelf that are both
scientifically defensible and fiscally and logistically achievable, and

1o transfer and adapt knowledge developed in {a) western Canada for erresirial
environments and (b} other offshore o1l and gas producing areas (o the East Coast
MArie environment.

abjectives were (02

develop a common understanding of the acceptable approaches to cumulative

effects assessment and nianagement in the offshore;

assess the likelihood of cumulative environmental effects associated with present
and reasonably foresecable petroleum development scenarios on the Grand

Banks and Scotian Shelf:

identify and document scientifically credible spatial and temporal boundaries
assoclated with these effects;

identify and document the factors necessary for monitoring the potential effects
i edach region:

identify and document scientifically credible means of determining
“significance” of environmenial effects: and

recommend means by which potential cumulative effects may be monitored.



Sixty-five people attended the workshop. Participants included representatives of federal and
provincial government agencies, the oil and gas industry, consultants, non-governmental
organizations, lishery organizations and universities. The workshop agenda and participant list
are included in Appendices C and D,
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1 Starting with the Bottom Line: Why do we do Camulative Effects Assessment and
Monitoring? Who needs the information and for what purpese?

Swmmary of infroduction by Leslie Gratian, Newfoundlund and Labrador Hydro

Leslie Gratian introduced the concept of cumulative effects and summarized the history of
cumulative effects assessment in Canada, in practice and in legislation. Workshop participants
were reminded of the specific background of the workshop and its objectives. The Terra Nova
Panel recommended that the C-NOPB and relevant government departments consider the
importance of the interactions of multiple activities with specific reference to offshore
development in the Grand Banks. The C-NOPB initiated the workshop as a response to the
Panel’s recommendation. While offshore oil and gas development may contribute (o cumulative
effects, there are other offshore industries that interact with the marine environment.

2 Kast Coast Offshore Context

Presenters provided background on the oif and gas industry on the East Coast. The
environmental effects of offshore ofl and gas development were introduced.

2.3 Oftfshore Hydrocarbon Developiment: Kast Coast Opportunities

Summary of presentation by David Luff, Canadion Asseciciion of Pefroleam
FProducers
The Canadian Association of Petroleum Producers (CAPP) represents 165 natural) gas and crude
otl exploration, development and production companies. The petroleum indusiry has created
463,000 jobs in Canada. Exports are strong and should contipue (o grow.

Three hundred wells have been drifled on the ast Coast to date. On the Grand Banks, there are
4.7 billion barrels of conventional oil and 45 ¢riliion cubic feet of natural gas.

There are many opportunities for the oil and gas industry 1o address cumulative effects of oil
and gas development. Petroleum companies can assist with:

® development of a consolidated resource management policy and regulatory
decision-making framework;

@ identification and designation environmentally sensitive areas in the marine
environment .

aboriginal concerns;,
@ demonstration and continuous improvement of environmental performance; and

® building partmerships with other users of the marine environment.



Canada has the potential to be recognized as a world leader in oil and gas development. We
must capitalize through our opportunities and grow through partnerships and alliances.

2.2 Prediction and Verification of Offshore Qi and Gas Effects

Summary of presentation by Don Gordon, Fisheries and Oceans Canada for
Peter Wells, Envirorument Canada

The sable Offshore Energy (SOE) Environmental Effects Monitoring Advisory Group
(SEEMAG) was established in carly 1998 1o advise SOE Inc. on the design and implementation
of ity environmental effects monitoring (EEM) program. SOE Inc. has now undertaken two
years of monitoring covering baseline conditions and the construction phase of the Sable
Project. In March 2000, SEEMAG in partnership with the Bedford Institute of Oceanography
(BIO), held an open forum for all interested stakeholders to discuss the environmental impacts

of offshore hydrocarbon development in Atlantic Canada. The purpose of the workshop was to:

@ share mformation on relevant rescarch projects and industry sponsored EHEM
programs;

& review the lessons fearned to date; and
@ discuss the way forward,

The workshop covered findings from four EEM programs {(Hibernia, Terra Nova, Cohasset-
Panuke, and Sable}, and research activities undertaken by Fisheries and Oceans Canada under
the federally funded Program on Energy Research and Development (PERD). Detailed
iformation is provided in the workshop proceedings (Gordon et al. 20003,

The scope and objectives of EEM in the offshore are:

@ 1o provide early warning of undesirable envivonmental change;

@ to verity carlier impact predictions;

@ to improve understanding of cause-effect relationships (project-environment):
and

@ {0 evaluate and confirm the effectivencss of mitigation and reguiatory
compliance.

The workshop presentations covered research on exposure and effects, and the design and
results of the EEM programs themselves. Of these. exposure 1s a key variable and probably the
most difficuit to describe.

Several preseniers described their work with numerical models and emphasised the importance
of modelling i understanding the mmpacts of offshore hydrocarbon development i the marine
environment. The circulation and Benthic Boundary Layer Transport (BBLT) family of models
help to determine the fate of fine particles of drilling mud, the key determinants of dispersion,



and how impacts might change with seasons. They also aid the prediction of where impacts may
or may not be expected and hence where monitoring should take place. The fate of drilling
waste fine particles has focussed on the BBL., but research has also shown that the drilling waste
plume can stay suspended in the water colummn.

Stadies of sediment movement show that storms dominate sediment transport, particularly in
shallow waters, and that an understanding of the impact of storms on sediment movement is
essentizl for the design of EEM programs and the interpretation of their results.

In the biological and physical context, it 1s difficult to separate human-induced changes (fishing
activity, o1l and gas) [rom natural variations (salinity, temperature, currents). At a population
level, few biota are weli known and better survey data is needed. For project-specific FEMs, a
case can be made for using individual rather than population-level responses to define impact
zones in water and sediment. Contamination, bloaccumulation, tainting and toxicity studies are
being undertaken and laboratory work in conjunction with field studies is being used to
determunie the toxicity levels for various drilling muds, and feeding responses of sea scallops (as
an indicator species) in the presence of drilling muds. The toxicity results from individuals can
be used to model the predicied effects on populations.

While work on the faie of oil spills has been underway for some time, more work is needed to
understand how the o1l behaves at the shoreline. Also, a new program is being initiaied o
examine the impact of produced water - 2 very complex and variable by-product of hydrocarbon
extract:on. Produced water carries some particles that sink and others that float on the surface,

and alse contains potentially 1oxic chemicals. When assessing the impact of produced water, an
ecological risk assessment approach s required.

The EEM results for the Tour offshore projects indicate that the effects fall within the predicted
range and tend to be focussed on the arca close to the rigs. The studies need to be designed for
the specific location and seem to be particularly effective when they combine lahoratory,

modelling and ficld approaches.

At Hibernia, the zone of biological effects seems to be very localized, however further studies
will be undertaken on resource species. Hydrocarbons and metals decline within 1000 m,
polyaromatic hydrocarbons (PAHSs) are below detection limits, the sediments are non-loxic, and
there is no evidence of taint i American plaice caught within 3000 m of the platform. Overall,
no significant impacts have been found. Further studies with different fish species will be
undertaken and seabirds will continue to be monitored.

The Terra Nova studies are just getting underway. They are taking a Valued Ecosystem
Component (VEC) - based approach to the baseline studics, building in the ability to re-
evaluate the EEM approach and design, and involving many stakeholders,

At Cohassel-Panuke, mussel tainting was found within 500 m of the rig but the hydrocarbons
seturned to background levels after the discharges eaded.

The Sable EEM studies are also VEC-based and cover the water column, sediments and
organisms in a very dynamic environment. Hydrocarbons have been found to enter the

i3



sediments but are transient. Barium ({from drilling mud) has been detected out to 3000 m but
most of the cuttings are found in localized mounds near the rigs. Chemical burden and taint have
been monitored. Variable sediment toxicity has been found but mussel mooring studies have
revealed no taint, Most of the effects detected have been found within 250 m of the rigs.

In general there 1s need for greater understanding of all aspects of natural variation in the
offshore environment, careful statistical design, and careful selection of variables in EEM
programs. Discussion in open sessions focussed on the potential for cumulative effects in
general, the need for open and transparent processes, and the importance of trust between
stakeholders. Tt was also pointed out that the industry has changed considerably over the past
30 years and that source reduction has considerably reduced the quantity and toxicity of its
discharges. In the Gulf of Mexico it is very difficult to separate the oil industry effects {rom
those of other natural, commercial and industrial influences in the marine environment.

In considering “where do we go from here?’, the following points emerged:

@ ensure that monitoring can track natural change in the marine environment as
well as induced change;

@ separate reversible from ireversible effects;

® consider the entire chain of activities in the development process, including
seismic exploration;

@ cownd in the impact of tlechnology change and source reduction;
@ monitoy individuals i a species as well as populations; and
@ find betier means of monitoring birds.

3 Cumulative Effects Assessment and Monitoring Approaches

Summary of preseniaitons by Bill Ross, University of Calgary and Jeff Green, Axys
Environmenial
Cumulative eifects assessmeni is currenily at the same state that environmental assessment was
at in the 1970s. The Canadian Environmental Assessment Act (CEAA) requires that cumulative
effects be addressed. This has recently been reinforced by an April 1999 court decision by the
Federal Coust of Appeal. The Court found that the joint review panei had breached its duty and
erred in due process in considering cumulative effects and alternative means for the Cheviol
mine. The pancl was ordered to reconvene to consider additional matters including cumulative
effects.
The cumulative effects assessment of projects is different than regional cumulative effects
assessment, This presentation focuses on project-specific cumulative effects.
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Cumulative effects assessment is difficult because it

& requires better understanding of natural and social systems;
e requires access to information: a) need regional information, b) need informaiion

about other activities, ¢} need information about impacts of other activities (since
this 1s often not available, one must ask what are plans, what are the impacts.
how much will occur?):

@ benefits from administrative authority a) regulator of project lacks authority over
other projects - ie gets understanding of impacts bui no authority to act, b) need
for collaboration with other regulators; and

@ tends to result in competition between industries.

There are four main requirements of Comulative Effccts Assessment:

@ identily VECs affected by the proposed project

» determine other human activities that have affected or will affect the VECS

@ predict cumulative effects and detesmine their significance {there are interesting
links between mitigative measures for other activities and the actual cumulative
effects)

® sugeest how 1o manage cumulative effects of the project and other activities

Camulative effects assessment may be the way we achieve sustainable development. Usuaily
we separafe, then integrate information. Natural variation 1s very important, Cumulative effects
assessment requires ereative approaches since we may not have all the spatial or temporal
information.

Scoping, the first step in conducting cumalative effects assessment, is very importani. Some
suiding guestions might be: Wil the project have a measurable effect on resource(s) in
question? Wil that project effect react m cumulative fashion with other land use pressures?
Wil that effect in combination with other effects cause measurable changes in resouree(s)? e,
the ability of a speeies o survive and reproduce

The selection of VECS, geographic and temporal boundaries and activities to be included
requires simultaneous identification. When doing assessments, one needs to be "VEC-centric”
to ensure one sees effects from VEC point of view. One should focus on an effect and then

o

integrate all of the effects. This may require qualitative rather than quantitative methods.

Selection criteria for VECs should include:

® widely distributed species or specles with big territories
o senstvity to regional biotogical and physical changes

15



® response should be measurable

s popuiation status

e importance of keystone species or prey

@ representative of habitat requirements of other species
@ socioeconomic importance of VECs

® data availability

Spatial boundaries should be designated to include the overlap between the project and other
aclivities (projects, activities, human uses, Jand use). One should look from the viewpoint of the
VEC — starl at *centre” and work out. It is important to remember that the VEC can hink the
effects even though there 18 no spatial overiap.

When establishing temporal boundaries, one should set bounds not just by the duration of the
activity but the duration of the impact. An iterative process should be used. It is useful o
consider environmental scenarios:

® pristine - without human mfluence
® current — exisiing without project
® peak construction, operation, abandonment

Examples of types of cumulative effects that may be encouniered in the marine environment:

© averlap in tme and space - overlapping plumes at same time or different times

@ VEC moves through space and connects the two arcas of effects

@ mobile recepior + mobile disturbance + fixed disturbance (VEC picks up signals
sequentially)

When developing the list of projects with possible cumulative effects, one should examine the
CEAA Project inclusion list. There needs to be some degree of certainty about other projects
included in the assessment. It may be difficult o obtain information due to the confidentiality
of proiect information (eg. diamond mines). Fuiure scenarios may be difficult to predict,
especially in the energy sector. Generally, one should include any projects that are in the midst
of regulatory approval (eg. regional planning for forestry). There is no need (o assess
hypothetical projects.

Thresholds should be used where possible. The selection of ecological thresholds can be
difficult. One can use regional land use objectives, existing guidelines, e.g. air, no net habitat
loss, drinking water guidelines (although these are often not acceptable because they are

minimum standards). Health thresholds could be considered.
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The most important thing is to make good development decisions. The examination of
cunulative effects is inevitably anthropocentric ~ especially for regulator and decision-makers.

4, Lessons frem Other Regions
Presenters discussed their experience with cumulative effects in the Guif of Mexico and the
North Sea.

4.1 Cumulative Effects Assessment and Monitoring in the Galf of Mexico
Summary of preseniation by Jfim Ray, Equilon Enierprises

in the United States, the offshore cumulative effects management record has been mixed. Under
the terms of the Quter Continental Shelf Lands Act {OCSLA), the Department of the Interior
Minerals Management Service (MMS) must submit to Congress a yearly analysis of the
cumulative effects known to have occurred due (o oil and gas in the human, marine and coastal
environments. In other words, the scope is broad. In order 1o make this a manageable task,
MMS has defined cumulative effects as "the total identifiable long-term effects attributable 1o
activities authorized under OCSLA which are in evidence at this point in time and can be
guantified or evaluated.”

In the US over the past 15 years, $0.75 billion have been spent on studying all aspects of the
offshore oil and gas industry. For the past 4-5 years, the average yearly spending has been $19
million.

Some of the main issues around cumulative effects in the offshore include:

© variability ofien masking the ability to measure effects

o temporal studies requiring long fime periods especially Tor certain animals

® dealing with the limits of detection

@ the difference between marine and terrestrial environments (on land YOu ¢an
more easily observe changes; in the three-dimensional ocean, everything is
moving)

e effects of other human activities

® interrelationships in the environment

@ processes and rates of recovery

@ the dynamics of a changing system; initial reference points and baselines may not

provide an accurate comparison.

Twa of the biggest oil and gas issues over the last twenty years have been water-based dril)
it ol e
muds and cuttings and produced water. Secondary issues have incinded oif spills, grey water



and other discharges, naturally occurring radioactive materials (NORM), and mpacts on birds
(spills and interactions with platforms) and on marine mammals and furtles (debris and noise). ‘
Sociocconomic effecis were ignored for a loag time but in the last few years have started (o get
considerably more attention.

We need a good understanding of what is being discharged, in terms of guantity and
constituents, how long it is being discharged, where it is going, and how long it persists.

In the 1970s and 80s, studies focused on the fate and effects of oil, oil in the sea (physical,
chemical, biological aspects), toxicity of hydrocarbons, the use of dispersants, remediation, and
water-based muds (field and ab work). In the 1980s and 90s, the focus moved to produced
water {composition, toxicity, fate and effects, bioaccurmulation}, and NORM, and synthetic-
based and other non-agueous drilling {luids.

So where did we come up short with respect to cumulative effects? Most of the studies have
been over a limited spatial scale, and for refatively short periods of time. Conclusions have (o be
hased on what can be detected. For example, in the Guif of Mexico there are a lot of variability
issues for benthic communities and it can be difficuli 1o accurately detect = 100% change. MMS
has been Himited in it what can do because of Tack of data on impacts relative o other factors,
especially fishing, marine transportation, atmospheric inputs and fand-based inputs (for
example, the Mississippi River), Most of the impact studies 1o date have been resiricied to oi
and eas.

However, the National Oceanic and Atmospheric Administration (NOAA) initiated a successful
status and trends program in 1984 o study the general health of the coastal zone and estuaries 1n
20 different locations. Projects include:

@ benthic surveillance using histopathology approaches;
@ the mussel watch program looking at both mussels and oysters m 287 sites

(oysters are a particuiarly good sentinel species because they sequester
hydrocarbons over a long period);

® an excellent Quality Assurance Program o maintain and improve laboratory
standards (essential in order to integrate and compare data);

@ sediment coring (o pick up historical trends:
£ specimen banking (tissue and sediments):

@ sediment toxicity surveys: and

@ use of biomarkers.

Another cumulative effects initiative is the Breton Sound Air Quality Stady, looking at the
effects from offshore emissions on onshore aiy quality. Monitoring equipment has been set up
on over 100 platforms and the results will be fed into air quality models.
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What Boesch and Rabelais said in their 1987 publication is still relevant:

“Lecosystems are complex, open, and dynamic, there are fundamental problems
in identifying the nature and extent of environmental cffects and in determining
causality. Uncovering subtle effects..requires long ferm observations,
~lmaginative experimentation, ...to overcome obstacles provided by natural
variability, statistical limits of detection, the effects of other human activities,
recognition of recovery, and unknown relationships within ecosystems and their
role in supporting human resources.”

Cumulative effects management has to be orchestrated at some level by government, because of
the size, duration and complexity of the undertaking and the number of players. All the key
players should be included and everyone should have money on the table, It makes a big
difference to the quality of decisions ~ it’s too easy (o spend someone clse’s money. You need
o focus on elements that can be measured and interpreted, and are relevant to the key resources
of concern: otherwise you will break the bank. Don’t bite off more than you can chew; science
has real limitations.

Cumulative effects monitoring is not a finger pointing exercise. 1t°s a team effort that requires

honest evaluation to understand owr environment and the effects we have on it and to use this
information for the wise and integrated management of our activities and resources.

4.2 Loffects on the Marine Environment - An Overview: 20 Years of Monitoring of the
North Ses

Sumnary of presentation by Sam-Arne Neland, Det Norske Veritas

Norway has been monitoring the effects of oil and gas development in the North Sca for 20
years. Driliing began in 1965 and oit was first produced in 1969. Many of the first wells are
now being decommissioned. Each poliuter is required to assess the impact of their oil and gas
activities and publish an annual report.

Petrolewm operations in Norway contribute onty 2% of the overall discharges into the North
Sea. The majority (59%) is attributed 1o discharges from rivers. Most of the petroleum industry
discharges result from ordinary operations. Spilis sometimes have a targe impact, but mostly
for less than 10 years. The biggest source of discharge is from produced water. Chemical
contamimants are mainly from drill muds.

in the 1960s, environmental assessments of o] and gas activities predicied that oil discharges
were uniikely o lead to detrimental environmental effects. In the 1970s, the use of oil-based
drilling mud increased. Evidence of environmental effects was found usually less than | km
from a drilling site, sometimes up to 2 k. Environmental monitoring was initiated in the late
T0s.

Later studies discovered the distribution of effects of discharges to be up to 10 km, much wider
than predicted in the 1960s. Norwegian pollution authoritics deemed these effects to be
unacceptable. Oil-based mud discharges were prohibited after 1993, This led to the

18



development of new technologies (reinjection of muds, new muds) and a reduction of pollution
levels.

Results of studies indicated physical and toxic effects of discharges. Effects of oil-based mud
were found at 1-5 km some time later. Water-based mud, although not toxic, can bury
organisms, and its effects were found at 50-100 m. The effects of synthetic-based mud were
found at 250-500 m. The toxic effects of ester-based muds are greater due to high oxygen
consumplion.

Regional monitoring was initiated in 1995 and 1s fully Tunded by industry. The continental
shelf was divided into 1] regions for monitoring purposes. While previously, each company
was responsible for monitoring its activities, a new collaborative approach uses one consultant
with guidelines approved by regulatory authorities, to make sure data are comparabie. Sampling
sites cover all ficlds and examine all changes, inciuding ten reference sites. Every region is
investigated every third year. Water column monitoring is also undertaken using selected
organisms and fish to monitor overall conditions, sublethal and long term effects.

Monitoring programs consisi of:

@ chemical analysis of sediments (total hydrocarbons, metals, PAH. synthetic
drithing muds);and

s benthic macrofauna - small benthic organisms Jarger than 1 mm living i or on
the sediment (crustaceans, hrisile worms, ete.).

Norway's collaborative approach to monitoring is working well. Data quality has improved and
it is easier to compare data from different fields and companies, There has been excellent
collaboration between all players on the mutually beneficial daia collection system. Information
is available to the public and an exiensive database is being developed. An annual meeling 15
held to present results of surveys and to exchange ideas. An expert group now evaluates the
reports 1o mamtain quality.
A The Challenges for Cumudative Effects Assessment and Monitoring on the Fast
Coast [Plenary Session]

Sunvmary of presentation by Peter Duinker, Dallrousie University
Peter Duinker identified the following themes that emerged from the first day of the workshop.
@ There 1s unclear accountability for cumulative effects (because we are not good
at determining the stresses on VECs) and unclear responsibility for Cumulative
FHifects Assessment (CEA).

& There tends to be fragmented jurisdiction for resources, environments and
different types of developments.
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e There are unstable and conflicting rules and regulations, which feed ongoing
concern (and reality) that the regulatory ground is constantly shifting.

® Adversarial relationships underlie and undermine relationships. There is a
fundamental lack of trust and coliaboration between government departments,
companies and NGOs,

@ There is poor information-sharing within and between sectors.
a There is a lack of basic scientific knowledge, many uncertainties, and poor

understanding of natural variation. In other words there are always more
guestions than answers,

@ There are unclear rules on where and when (o stop or bound cumulative effects
assessment work — m ume and space, and in {erms of knowing which other
activities o include. These boundaries can also change with the economic and
political climate. Overall the other projects and/or activities that are chosen o be
inctuded should be those that are likely to have the biggest impacts. While it is
difficult to obtain threshold mformation for biota, it is important to do more than
meet minimum standards.

® Fanding 1s fragmented and very limited, and small resources may not be spent
most efficiently,

@ The more we disconnect modelling from natural systems the less realistic i
becomes. Modelling must work in conjunction with real life contexts and
eAVITenMents.

CEA is at the same stage of development in the 1990s as environmental assessment was in the
F970s. 1t needs a quantnm leap o reach the levels necessary for effective work.

During the plenary discussion, the foliowing comments and questions were raised by workshop
£ . ] )
participanis:

® There 1s a point where a hypothetical project becomes more real - usually
because 1t has achieved a level of approval or funding that makes it likely to
happen. It is important in CEA o deal with real projects as much as possible
because analysis of hypothetical projects can quickly become speculative and
qualitative -~ which may not be very helpful. On the other hand, i you know, for
example, that a 20 yvear project 1s likely (o proceed subsequently in five year
increments, because that is how the industry traditionally works, then it makes
sense to nclude those expected additions.

® There is always uncertainty in undertaking an analysis based on insufficient

details. However, it does not have to stop the assessment. One can paint a picturce
rather than try to pin down all the parameters.
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@ In vulnerable areas, such as around Sable Island where more activity is expected
in the next 19 years, protected areas and buffer zones should be established to
protect important and vuinerable resources.  Fishery, and oil and gas priority
arcas should be identified. This would require a plan to be developed before
leases are issued.

@ For the assessment of each VEC, the time and space parameters are different and
may involve very long migratory routes which cross international boundaries.
How should houndaries be set?

© Even if you can determine what the reasonably forseeable activities are, how do
you determine the thresholds for impacts, and how is that integraied nio
decision-making? Follow-up is important but the results must feed into a
management mechanism.

o Who should fund these studies? There is a problem with fragmented funding
which could be addressed in part through collaborative work - such as the
establishiment of reference sites which could be used by all.

® Are the assessment tools always being applied the same way or are they being
changed all the time?

& Scientific uncertainty, particularly in the marine environment is an important
issue. We do not have much knowledge of many marine organisms.

® fMechanisms are needed (o include other stakeholders ~ the fishing industry,
shipping and NGOs. Fxpertise, information and scientific asseis in universities,
government, industry and NGOs should be brought together and collaborative
cfforts initiated,

& The best approach may be to identify an area, bring in the stakeholders and
initiate an assessment.

@ Maodels and processes developed elsewhere are useful, even though they may noi
be in offshore context. The model forest program has made great strides.
Similarly, the oil sands project is making good progress.

6. Designing Comulative Effects Monitoring Programs: Some Issues

This session addressed proposed and ongoing cumulative effects monitoring programs. The
challenges and essential components of monitoring contaminanis and their effects on seabirds
and mammals were discussed.



6.1 Program for Energy Research and Development (PERD) Fanded Research
Swminary of presentation by Peter Cranford, Fisheries and Oceans Canada
The strategic intent of the program is to fulfil the federal government’s responsibilities while
maximising economic benefits and reducing environmental consequences from the expansion
and diversification of Canada’s oil and gas production. It examines the basis for regulatory waste
management requirements, remediation of accidental offshore discharges and spilis, and the
assessment of cumulative effects from drilling wasles, produced water and accidental releases.
Accidental Discharges
The accidental discharge and spills program examines the tolerance of wetland plants and
recovery of wetlands after an event, surfwashing techniques, the identification of endpoint
indicators, the effects of old spills, and the transfer of oil from the surface to the sea bed.

Crmulative Effecis Monitoring

The objectives of this work are 1o

® develop cumulative effects monitoring technologies using bivalves as sentinel
OF ganisms;

@ test fzboratory and model prediciions:

® determine the relative impact of different wastes and disposal practices: and

o assess the effectiveness and improve regulatory guidelines,

Fffects of Produced Water

Produced waiter contains heavy metals, hydrocarbons, nutrients, radionuclides and added
chemicals. Produced water studies examine the transport, faie and biological effects of
discharged produced water from Canada’s Fast Coast oil and gas production platforms.

At present the envizonmental impacts of produced water are unclear. The potential for toxic
elfects may be reduced quickly through dilution but chronic effects may emerge due to long
term exposure, and inhibitory effects may be seen. Also confamninants may be sequestered in the
henthic environment through physical and chemical processes (e.g. floccuiation). The program
will examine the chemical effects of produced water, the potential toxicity to marine biota, the
transport of produced water contaminants, provide an ecological risk assessment on the
probability of adverse effects with produced water disposal, and recommend changes to
protocols - 1f needed.

Fate and Effects of Drilling Wasie

The drilling waste studies focus on the dynamic asea near the sea bed and are providing a better
understanding of’ waste transport processes. Oil-based mud (OBM) and synthetic-based mud
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{SBM} are being examined. Numerical dispersion models are being developed and tested and
new equipment is being developed {o measure waste distribution. For example, the CAMPOD
incorporates a high resofution video and stilf cameras with a "slurper” (o capture fine waste
materials.

The studies are examining acute, chronic lethal and sublethal toxicity of wasies o commercial
species in the laboratory. This work will lead (o risk assessments for commercial species, as
well as BEEM tools and recommendations. Scaliops have been the target orgamsm in these
studies because they have a wide distribution with commercial stocks in many production sifes;
they are sedentary and subject to chronic exposure: they filter large volumes of water and ingest
and bicaccumulate contaminants; and are alse highly sensitive (o drilling waste. Exposure of
test organisms (0 OBM and water-based mud (WBM) may find some effect in growth and
reproduction compared (o controt organisms. They are also sensitive to barnte.

In the modetling component of the work, all information on the dispersion, fate and effect of
drifling waste is combined into models to detenmine the effect on populations. The model results
are then compared o lab results and findings from field sites - such as Georges Bank. The
findings are used to test regulatory guidelines. At Hiberpia, the scientists fooked at chronic
effect indices (such as mortality and growth), contaminant distribution (such as hydrocarbon
yody burden) and tamting using moorings of sea scallops. They found low mortalities but o
significant negative effect on their growth. There scemed 1o be no relationship to the proximity
of the boundary layer. Work with sediment traps indicates that feeding rates decrease with an
increase in dritling muds and in the presence of bariuny, '

6.2 Determining Knvironmental Eifects on Seabirds

Sumunary of presentation by Bill Monievecehi , Memaorial University of
Newfoundland
Seabirds are a good indicator of the envivonmental effects ol offshore oil and gas development,
There are a large number of species of seabirds that frequent the nearshore and offshore of
Newfoundland, Animals living here may be thermally stressed due to the Arciie inlfuence of
the northem currents that How past Newfoundland.

The goal of environmental assessment and monitoring of petreleum development on seabirds
should be to minimize hydrocarbon-related impacts. Birds can accumulate in high
concentrations in a very few arcas and are therefore very vulnerable to oil poliation.

Seabirds are affected by other human activities such as sewage discharges, huniing and fishing.
Many birds are attracted to sewage, a problem which could be casily addressed. Since there are
no bag limits on murres, these birds have a high mortality from hunting. Seabirds also suffer
injury and mortality when caught as bycatch in fishing nets. Overlishing ol capelin has reduced
the food supply for secabirds. On the positive side, due 1o the reduced numbers of cod as a result
of overfishing, there is less competition for capelin as a Tood supply. The cod moratorium has
reduced the seabird bycatch problem.
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Oil spills are a chronic problem for seabirds in some areas and have increased since the mid
[980s. Oil spills and other petroleum-relaied discharges are likely to continue to increase as the
number of offshore oil and gas developments rises. Effects of flaring need o be studied. Qur
challenge is to minimize effects.

Some opportunities to minimize effects include:

® Platforms - minimize anthropogenic disturbances (light and sewage); undertake
platform and boat-based surveys (they haven’t happened yet); weekly and
monthly week-long platform surveys by dedicated trained observers:
experimental and mitigative manipulations such as turning off flares and closin
blinds; and
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@ Vessel surveys - fixed width transects; collect simultaneous fish population data
and other biological and physical data 1o support observations: weekly supply
vessel surveys efe.

The Canadian Association of Petroleum Producers (CAPP) recently commissioned a study on
how to monitor birds at sea. The recommendations have not been implemented. There should
be some follow up and hnplementation as a result of the study. One of the best ways © proceed
with monitoring effects on seabirds is (o establish independent observers on drilling platforms,
Participants discussed the CAPP study.

Urban Willians summarized Petro-Canada’s seabird mongtoring program. Petro-Canada trained
personnel on site o monitor seabirds and has provided the data to Bill Montevecchi. They have
initiated a stonm petrel recovery program (o assist birds that have hit rigs.

6.3 Determining Environmental Effects on Marine Mamumals
Summary of preseniation by fon Lien, Memorial University of Newfoundland

Cumulative effects monitoring has not been done very well. It is important to distinguish the
effects of different offshore activities on the marine environment so that we can assign
responsibility for the changes that ocecur.

Marine mammals, and particularly whales, provide a unique opportunity fo mosnitor changes in
the ocean environment. Some whales, such as the {fin whale can live for up to 100 years, A fin
whale approaching the end of its life may have experienced impacts from: whaling, fluctuations
i capelin and other {fish populations, injuries from fishing gear, increased toxicity from marine
effluents, noise from increased shipping and whale-watching vessels, and may now be affected
by the presence of offshore oil and gas activity. Many whale populations were depleted by
mntensive whaling and have never recovered due to added impacts resulting from overharvested
fisheries.  While we need to be able to measure the effects of oil and gas development, it may

be difficult to differentiate the effects of this industrial activity from others influencing whales.



Whale researchers have documented a large amount of whale data. In fact, 100% of right
whales are known as individuals. Large numbers of blue and bottlenose whales are known
individually. Tissue archives provide an excellent source of data.

There is a need to look at all of the stresses imposed on whales by previous activities. Fisheries
and Oceans Canada needs to take the lead to create partnerships, and assign responsibility.

The oil and gas industry should not be given responsibility for addressing all of the previous
imnpacts.

7. What is the Potential for Cumudative Effects off the Fast Coast?
[Small Group Discussions]
Bill Ross and Jeff Green introduced some of the opportunities and challenges related to

predicting cumulative effects. Jeff Green suggested that the groups fook at the following factors
in order to identify potential cumulative effects:

& contaminant loading (changes 1o air, sediment, and water quality )

® direct habital change (e.g. sediment deposiiion, disturbances, nataral events);
® habitai alienation {c.g. sensory disturbance);

® habitai fragmentaiion; and

@ direct mortality.

How do these elfects manifest themselves for cach set of VECs, especially by affecting both the
survival of individuals and their ability to reproduce?

Summmary of Feedback from Small Group Piscussion |

Participanis were asked to address the question, "As the offshore o1l and gas indusiry grows,
which cumulative effects are Jikely to be of most concern?” In order 1o carry out this scoping
exercise, participants opted o join one of ¢ight small groups divided mio the following VEC
oroupings: benthic environment; fish, eggs and farvae; birds and mammals; and the fisheries.
They were asked o identiy both:

® interactions between individual oil and gas developments, and
® interactions between oil and gas developments and other projeets, activities and
influences.
7.1 Benthie Knviromment

The benthic environment must be an important component of cumulative effects assessment
because it is directly affected and also a sink for contaminanis. In terms of monitoring
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cumulative effects, the benthos is also a relatively stable target, more easily monitored than
some VECs. Participants identified the following potential cumulative effects from oil and gas

developmenis.

Potential Cumulative Effects to Benthic Environment

Physical/Chemical

Biological

Contaminant loading caused
by ...

Smothering

habitat altecation™
particle size
organic enrichment
nuirients -
stmulatory/PP
chemical speciation
structure-reel effect
seabed scouring
pipeline laying
exclusion zone
(fisheries)

species diversity

food chain dynamics
taimnting
seltlement/recruitment
endocrine disruption
contaminant body
bhurden

acute/chronic toxicity
effects may be
lethal/sublethal

effects may be
synergistic/antagonistic

(a) drilling fluids
cuttings/muds/additives
heavy metals
HC-PAHs

(b} produced water
hydrocarbons
metals (speciation)
NRM (tracers)
additives
transport mechanisims

(c) accidental spills

(d) air emissions

(e) domestic waste/deck

draimage

# underlined factors were considered particularly significant by at least one of the groups

Other projects, activities or factors likely to affect the benthic environment:

contaminated scdimenis)

@ fransportation/shipping

® ocean mining

@ ocean dumping

@ natural perturbations (storms/waves, icebergs, natural oil seeps)
@ climale change

© natural variation
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7.2 Fish, Eggs and Larvae

Cumulative effects on fish, eggs and larvae may be caused by oil and gas development, in
combination with other activities as listed below.

sources of Cumulative Effectls
(il and gas development Other activities
e seismic . ¢ dredging
e cultings, muds e fishing
¢ produced water & climate {ocean)
e spills e ballast water
e pipelinefirenching s predation
e glory holes

The following potential cumulative effects were identified as being of most concern:

® Localized effects on fish health caused by construction, drifling and production
(need to define the extent).

@ Foes, larvae drifting through zone of potential impact
@ seismic exploration activities moving through arcas contanung cges/larvae, that

may cause mortahiy.

i owas emphasized that we should not just Jook for population effects, other types of effects may
also be sigmficant.

Cumulative effects assessment {(prediction and monitoring) needs (o be holistic, using a tiered
approach, from communities to populations to trophic levels, and should be integrated with
existing DFO programs.

7.3 Birds and Mammals

Cumulative effects on birds and mammals may be caused by various aspects of oil and gas

development in combination with other offshore activities. The major concerns wdentilicd by
the groups addressing birds and mammals are summarized below,

Seabirds - Major Concerns Manmmals - Major Concerns
o operational discharge of oil, fluids and | ¢ effects of sound/seismic activity
sewage o effects on habitat
e spills (swrface oil) o effecis on behaviour
e attraction o platforms, resulting 1n e collisions
mortality ("hits" and flare events) s effects on movements

- elfects on energetics
effects  on  seasonal movements
("pulses™)
s contaminant loading (body burden)
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Other activiiies contributing to cumulative effects on birds and mammals were identified as
fishing, hunting, marine transportation, and tourism.

7.4 Fisheries

The groups addressing fisheries identified the following key issues related to cumulative effects.

Issues Oif and gas activities/effects Other projecis/activities
Access {0 resources Structures (-) Marine transportation (tralfic,
Exclusion zones {-) damage to nets)
Seismic activities (-) Fisheries
Seabed mining
Quality of fish Alienation (-) Marine transportation (air
habitat Degradation by contaminant emissions and discharges into
loading (-) wafer)

improvements, structures (+)

ety Increased manne traffic ((+)
Beiter communicalions and
forecasting ()

Mutual aid (+)

Marine

Fish gquality Tainting, real or perceived {-) Fisheries
Health of fish
Size of stocks

Cumulative effects agsessment must deal with a very dynamic environment and systen.
Emerging new fisheries that are replacing depleted fisheries also complicate anatysis,

Approaches 1o managing cumulative effects could include:

@ Marine Protected Areas and Codes of Practice

® matually agreed upon changes to fishing practices

® traffic and safety zones ("buifer zones")

@ integrated management plans (o manage seabed footprint changes

It was also pointed oul that environmental assessment processes undertaken for oif and gas
projects can provide new information that is usefut to the fishing ndustry.
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8. Contributors to Oifshore Cumulative Iitects

The effects of trawling were presented as an example of how other industries contribute to
cumulative effects. The effects of shipping and other offshore industries were considered during
a plenary session.

8.1 Examining the Effects of Trawling
Summary of Presentation by Don Govdon, Fisheries and Oceans Canada

There is much concern and research in Canada and other countries about the effects of fishing
on marine ecosystems and communities. These concerns relate to the following issues:

® fish stocks

® by catch and discards {fish, invertebrates, sharks, marine mammals, turtles and
seabirds)

@ benthic habitat and communitics

@ species mteracions

@ ceosystem level effects

® fisheries management practices

In 1990, DFO in collaboration with Natural Resources Canada (NRCan) and industry, imitiated a
progrant to examine several aspects of this interaction: 1ts effects and their significance, possible
mitigation measures that could protect marine ecosysiems and ensure the sustainability of
fishery resources, and the difference i impact between mobile and fixed gear.

The moebile gear commonly used in Atlantic Canada consists of otter trawls, scallop rakes and
hydrautic clam dredges. The otter trawls skimn the surface and have least impact while the

hydraulic clam dredges rake the sediment and have the greatest impact.

The experimenial design adopted for this study had the following elements:

® selection of a suitable experimental site:

® pre-disturbance benthic surveys;

® disturbance with selected gear:

® sorting and classification of the catch;

@ post-disturbance benthic surveys at differen{ time intervals: and

30



e pre- and post-disturbance surveys in nearby reference areas to account for natural
variation.

The instrumentation selected for this research included the Epibenthic sled (used for sampling
epifauna and for video photograply), Campod (for high resolution videos and still
photography), the Videograb (for sampling infauna and video work) and navigation
instrumentation. Studies were undertaken in the Minas Basin (otter trawling), on the Grand
Banks (otter trawling), Western Bank (otter trawling), and Banquercau Bank (hydraulic clam
dredge).

Minas Basin Otler irawhing

This work was undertaken in collaboration with Acadia University. It focussed on the intertidal
zone with a traw] undertaken at high tide and follow up hand sampling at low tde. The

environment is already physically stressed and has few epibenthic organisms. The effecis of
trawling were found 1o be minor and not transferrable o the offshore fishing environment.

Grand Banks Oiter Trawling

Trawling was undertaken on a sandy bottom which had not been tawled since the carly 1980s.
Three 13 km corridors were trawled twelve times in each of three years. The surveys included
an assessment oft the fish catehs invertebrate fauna catehy the epibenthic biomass; sediment
habitat, structure and post-traw! recovery; and damage to sand dollars, sea urchins, brittle stars
and molluses.

The fish catch was very low 1y this area, which was why the fishery wag closed. The mean
bionzass, abundance and number of species was found 0 be Jower immediately afier trawhing
but not significantly so - the exeeption being a survey conducied in 1994 when significantly
lower numbers were found. Gverall, the most prominent signals came from changes af the
reference stations that were used to track natural variations, While there are clear impacts on
sediment habitat and epibenthic organisms (basket stars, snow crabs, sand dollars, brittle stars,
sea urching, and soft corals), very limited impacts were found on infauna and no deiectable
impacts on molluses. There is little evidence of Jong term elfects above natural varations and
indications that recovery can occur within a year.

Western Bank Otfter Trawling

The Wesiern Bank experiment was much more limited. The gravel botton supports a habitat
and biological community that is quite different from the Grand Banks site. The trawling took
place in a haddock nursery box which had been closed since 1987, The survey area was
undertaken in a 2 km x 2 km area, using a single trawl corridor involving 12 sets in each of three

o

ears, The epibenthos was sampled with the Campod, and the infauna by the videograb.
y I I pod, ¥ g
The data is still being processed, but the preliminary findings are that the fish catch (mainly

haddock) was Jarge, the trawl marks are still visible after one year, and there i little evidence of
disturbance in video and stiil photos.
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Banquereau Hydraulic Clam Dredge

The Banguereau survey was initiated in 1989, The survey involved collaboration with the ciam
industry and will continue through 2000. It is also being conducted in a 2 km x 2 km area and
involves two dredge boxes with 12 sets in each box. The areas are dredged as though they are
being commercially fished, epibenthos are sampled with a Campod and infauna with a
videograb.

Initial disturbance was readily visible in sidescan sonar and video surveys, and trawl marks were
still visible after one year. The data are still being processed and further observations on
recovery will be made in 2000

At an international level there is a greal deal of scientific interest in this subject and the
scientific literature is growing rapidly. Generally, effects on benthic habitat can be seen but they
depend on the type of gear, the intensity of use, the return period and the kind of habitat and
species of organisms present. The issues are complex and widely debated, and substantial
progress is being made in improving the understanding of the type and significance of impacts
ohserved. More scientific information is required on long term changes to benthic habitat and
communities due (o natural stresses (ice, waves, sedimentaiion, temperature ete.). Further gear
bpact experiments are needed, and spatial and temporal analysis of fishing effort data. Spatial
distribution of benthic habitat and communities is being undertaken in the SEAMAP project by
DFO. NRCan and National Delence.

In the long term, procedures must be developed to incorporate the results of this research mio
fisheries, habitat and oceans management mechanisms (including curpulative effects
management), with the participation of stakeholders and feadership from DRO,

8.2 Other Activities in the Offshore [Plenary discussion]
Swmmary of plenary diseussion moderated by Dave Taylor, D.G. Faylor Fne.

Dave Taylor opened the plenary discussion with the following points. There are many resource
asers in the marine environment with special spatial and temporal requirements for their
activities, These requirements are increasingly overlapping yet we have litile knowledge about
how they are affecting the environment individually and coliectively. Two guestions arise from
this situation:

e Can the various users of a common properly resource cooperate (¢ assess,
monitor and manage the cumulative effects of their projects and activities on that
resource?

® I so, how can (his be done?

Part of the answer © the "how’™ gquestion may include sharing knowledge, data, costs, providing
logistical assistance, and cooperation in assessiment and management,



Who are the players? Fisheries and Qceans, the Offshore Petroleum Boards. the
provinces, the industries (fishing, oil and gas, shipping), academe, ENGOs, the
public and politicians.

What is the legal context? The Oceans Act and Fisheries Act, the Adantic
Accord Act, the Canadian Shipping Act, Canadian Environmental Protection Act
{(CEPA), the Canadian Environmental Assessment Act (CEAA)Y and the Species
at Risk Act (SARA).

Can we expect a cooperative approach to management in the offshore?

Pscussion Poinis

The following comments were made by workshop participants.

The trawhng impact study 1s not all good news. The impact on the Grand Banks
may be limited but this changes as you move to different bottom types elsewhere.
Other effects oceur with fixed gear, and intensive lishing activity may lead 10 a
much slower recovery rate.

Fishers have expressed concern about resource managemeni, particularly with
respect to snow crab resource and shrimp. There needs 1o be more discussion of
these ssues and more fishing industry people imvolved, pariicularly when
conflicis and competition with the oil and gas industry are under discussion.
Unfortunately, fishers have neither the time nor expertise to do this. 1t is even
difficult to communicate within the industry.

Itis difficuit to get adeguate discussion on the effects on fish and fish
productivity around rigs and 1o expand the discussion beyond mortality (o health
and reproduction.

The oil and gas industry will have to accept responsibility for defining its share
of impact on the marine environment.

The oil and gas industry has four monitoring programs i the offshore and will
need to layer on additional studies 1 cumulative impacts are to be properly
understood,

The involvement ol other sectors 1s required in order (o understand the "big
piciure’. Unfortunately, several industries - like the marine transportation
industry - are currently not involved in the discussions at all. A multustakeholder
process group is required,

ICis very important for all stakeholders to be involved, and to use the same level

of detail for cach {ype ol study undertaken. This means that there need (o be
common standards for all studies undertaken so that they are comparable.
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o Given that coordination is essential, who should undertake this central role?
Should it be DFO or the Offshore Petroleum Boards? The Boards provide the
rules for any offshore development but DFO has broader mandate for overall
effects on the offshore.

@ DFO has @ mandate under the Oceans Act and should provide leadership. The
responsibility of each sector must be defined but DFO needs (o provide overall
coordination.

® DFO needs (o identify vulnerable areas and address ways in which they can be

protected. One example would be a form of "zoning" through the use of Marine
Protected Areas or other mechanisms.

%, Comlative Effects Management Association (CEMA): A Case Study from Alberta
Sumary of presentation by Doug Mead, Shell Canada

In the Athabasca region of Alberta there are several large shallow deposits of oil sands which
are being mined as open pits. In light of reduced production costs and the introduction of new
innovations, decisions were made a few years ago o expand development. Sheli Canada came
back into the project at that time working in conjunction with Suncor and Syncrude. There are
several large projects in a small area and it became cleay to all players, and the regulatory
agencies that the increase in aclivity could have a significant cumulative effect in that region.
several hundreds square kilometres of Jand will be destroyed daring the mining process and will
have 10 be reconstructed afterwards.

Llach company was required to undertake its own cumulative environmental assessment. Since
all the players needed to collect simifar data on water and air quality, wildlife eic. they decided
to work together, share data and work in collaboration with local communities, regional and
local governments, DFG and other stakeholders. The Cumulative Effects Management
Association (CEMA) was formed as a non-profit organization to coordinate the activity. It
quickly becarne a very complicated process. CEMA {irst had to decide what to include in the
cumulative effects assessment and eventually agreed to inciude:

@ the mndividual projects:

o other existing activitics taking place in the area;

@ all projects and activities which were approved but not yet initiated; and
e all projects planned for the future,

Al project proponents used the same future scenario, the same assessment met hodology, and
shared data sels.

CEMA has evolved into a network of environmental committees - a complex, overlapping and
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core group provides coordination for main subgroups which undertake monitoring, research and
management. When the mining is finished everything will have to be reconstructed. Research
and experimentation is required to learn how to reconstruct a landscape - from lakes to
wetlands, soil structure and wildlife habitat. Undisturbed reference zones have been established.

Fach subgroup has many committees which undertake a wide array of activities. Independence
and neutrality is essential in this work if the committees arc to achieve credibility with the
stakeholders. They strive to work throngh consensus which takes time and can be rather
unwieldy, but does seem to work most of the tume. Sometimes agreement is Just not possible. It
is important o build trust and credibility and to ensure that the process is open. Most of the
companies were working with the communities beforchand so the lines of communication were
already established. Also it was agreed that anyone who was interested or felt they had a stake
could join the process,

As more is learned through monitoring and research, management plans are developed. No
projects have been wrned down by the regulators to date, although some significant project
changes have beep made ~ some quite dramatic. CEMA  does not cover compensition issues,
Compensation is addressed by the individual companies and is often in the form of employment
and the construction of community Tacilities.

18, How Should these Cummulative Bffects be Mondored?
Psmmall Growpr Biscussions |

Hm Ray infroduced the topic of monitoring cumulative effects from his perspective as a
rescarch manager and reminded participants that a good long term cumulative effects program
will help all users with their environmental management challenges. When desigming
cumulative effects assessment programs, the questions are: how do we define the issues, get the
right stakeholders, raise the money, define the scope, and get the project going?

During the carly stages of a cumulative effects monitoring program i is important to conduct
scoping in order to focus and gather relevant data. Testable hypotheses should be prepared and
key stakeholders should be consulted. Timelines and operating guidelines shouid be
established.

There are various challenges associated with the interactions of multiple projects. One musl
determine which species and populations are being affected especially where there are
overtapping projects. Opinions may differ on what will be studied as different miterests may be
al play. 1t is necessary to determine procedures and standards for analytical methods to ensure
consistent data. '

When coordinating a cooperative monitoring program, the program partners should examine
how 1o ensure Jong term budgets, who pays, and who are the partners. It is important to

determine who will lead, who will do the work, and where will expertise come from.

Quality assurance, standardization and checks with other labs should be established. This will
assist with the identification of scientific constraints (e.g. are the delection limits low enough),
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While variability can fead to complexity, it is necessary to identify reference stations and
undertake and measurements consistently.

Technical 1ssues will need to be addressed. For example, is it necessary to determine
speciation? Do we know the life cycles of the target species and are they affected by other
influences? If target analytes are naturally occurring, how do you separaie signals from noise?
Abundance and diversity can be a problem in some areas: do you import surrogates?

substantive effort 1s required o determine what the results of monitoring
programs mean. There is a cost of building statistical power,

Summary of feedback from Small Group Discussion [1

During the second round of small group discussions, participants assembled in small groups
organized by VECs, (0 address one of two questions:

]

What ave the challenges associated with determining both the significance of
cumulative effects and the likelibood that they will oceur?

Which monitoring approaches and technigues would give the most valid and
useiul informaiion?

101 Benthic Boviromment and Fish, Keps and Larvae

The following issues were identified with respect to likelithood, significance, and monitoring
approaches and technigues:

idkelihood

Sieniiicance

every time another project or resource user comes into (he picture, uncertainties
compound

different effects may cach have a different likelihood of cccurring
information from environmental effects monitoring may not always get
transferred into resource management decision-making or into the prediction of

impacis for the next project

it is important to reduce likelthood of impact through improved technology and
regulatory regimes,

we need better knowledge of the duration of cumulative effects and of recovery
time

how much impact is oo much? We don’t know for most species, especially in
marine environment; we don’t know thresholds even for commercial species.
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® we don’t {est predictions over long enough time and in large enough area

® significance means different things to biologist, fisher etc. - we need to buiid
trust.

Meanitoring Approaches and Technigues

In order to monitor cumulative effects to the benthic environment successfuily, there needs to be
a consensus driven monitoring process involving all stakeholders, with common goals, agreed
objectives, and testable hypotheses. We need more information on the sea floor. There is already
much information from the fishing and oil and gas industries; it needs to be organized into a
common data base that all can share.

We should build on present knowledge and monitoring activities. We need long term reference
stations that are protecied from other activities, and should also address impacts of future
activities, such as mining.

Benthic community analysis is expensive to do; as an alternative 1t may be possible to analyze at
the family, rather than the species level. We need o address chemical distribution: where it is in
the eavironment and iis bicaccumulation potential. Bioassays are being used: other techniques
such as video can be used. Three-dimensional dredge for benthos and infinma 1s better than grab
sampling. Monmtoring should use both caged creatures and wild speaies.

16,7 Birds and Mammmals

The group wdentified a number of challenges vith respect to determining the significance of
effects and appropriaie monitoring approaches and techniques.

Stenificance

® noise versus signal (natural variation may be greater than the effect)

& Jack of basic information on VECs and their interactions

@ determining human values as they retate to significance

@ weighing ecological significance against social significance

® the impact may be more subtle than mortality, making detection difficul

® significance may vary seasonally and temporally

e chronic/operational spills are additive and have unknown significance

@ will effects from multiple platforms be additive or more than additive?

® arare event that is msignificant for a single well can become significant when

multiple wells are involved
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intermittent events (e.g. flaring. spills) may be additive
data may be suspect (e.g. reported spills)
when species are migratory it s difficuli 1o set boundaries

lifecyele issues (age/status) may make determination of significance difficult;
long term studies required for some species.

Meonitoring Approaches and Technigues

When developing monitoring approaches and techniques, 1t is important (o develop a clear
question or hypothesis that can be rejected 1f necessary, for example:

platforms do not attract birds on a seasonal basis
there are no scasonal trends in abundance (platforms, ships)

there is no effect associated with flaring

there 1s no impact from noise

Suggestions for monitering approaches included:

G

a prlot study to establish the range of noise from rnigs/platforms ete,

observers at different times of year on rigs/vessels/fishing hoats/other ransport
vessels including DFG survey vessels

using 13-07s oceanographic data (tlemperature, hydroacoustics, salinity eic.}
marking/identifying birds and manumals to determine return or residency
determining body burden of contaminanis

determining bird mortahity by-catch

determining marine mammal by-caich

experiment with or obtamn data from other sources of light (lighthouses, refinery
flares ete).
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0.3 Fisheries
The issues discussed by groups focused on fisheries are summarized below.
Significance and Likelihood

The group addressing significance and likelihood discussed and agreed with Jim Ray’s list of
challenges. They also agreed that there arve real problems with not having a truly integrated
management plan. We can only look at effects of a specific project on a specific sector. An
overall strategy is needed that includes input from all stakeholders. We also need cumulative
effects assessment information from all industries operating offshore, including the fishing
industry. We need 1o go beyond a project by project basis, and species-based management.

Monitoring Approaches and Technigues

A second group addressed assessment and monitoring issues related 1o the four maim cumulaiive
effects identified on Day 1. DFO should play a lead role in monitoring using the miormation
they have through geo-referenced cateh data, historical trends, research trends, licenses, and
habitat studies.

Under DFO™s No Net Loss policy, it is necessary (o determine the area ol fish habitat alfected by
4 project, 1ts productivity and the productivity of any replacement arca. Effects on access (o
fishing resources need to be monitored in order to determine mitigation Or compensaion
programs. Marine transportation effects should be monitored 1 order (o reduce interference and
the risk of collisions, and to improve safety. Monitoring should look at Canadian Coast Guard
raffic muanagement, traffic patierns, exclusion zones, shipping lanes, and existing protocols.
Tainting should be monitored through use of taste panels. It is also important (o consider
possible effects on the survival of eggs and Jarvae, and the health of fish.

i1 Who Shoeuld Do What in Cumulative iffects Assessment and Monitoring?
[Small Group Discussions)

Bill Ross reviewed some key issues related to responsibilities, partnerships, management and
funding for cumulative effects assessment.

Summmary of feedback from Small Group Discussion 111
All the groups addressed one guestion:

e Do we need co-operative or regional assessment/noniioring programs o address
cumulative effects?

All groups agreed that new programs were necessary, and it was suggested that the process
should be multi-stakeholder, avoid duplication, and have shared accountability. One group
pointed out that there are already a number of programs in place that may address some pieces
of the puzzle, for example:
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DFO’s Bastern Scotian Shelf Integrated Management (32551M)
Existing oif and gas EEM programs

DFO’s continuing database programs

The fishing indusiry liaison programs

Living Marine Resources - Global Ocean Observing System (an international
MONIOTING Program).

Since most of the discussion appeared 10 focus on regional rather than project specific
cumulative effects assessment, most of the groups entified DFO as the most appropriate lead
agency because of its mandate under the Oceans Act. Other options included an independent
entity, or an advisory group siruck {0 advise DO, Recommendations directed to DFO included:

&

Potential

@

appointing a lead 1o cnsure that discussion around cumulative effects assessment
continues;
establishing a working group to evaluate cumulative effects management models

Tor the cast coast offshore; and

organizing a muli-stakeholder group to develop a process.

stakeholders included:

oil and gas idusiry;

fishing industry marie transporation sector;
federal and provineial bodies;

municipalities; and

ENGOs.

One group stressed the importance of using the report from this workshop as a tool to promote
the development of new cumulative effects assessment programs. Another group recommended
that the first step should be to carry out a regional cumulative effects assessment for a specific
area such as the Grand Banks, and that Marine Protected Areas should be established o act as
long term control areas.

The important issue of limited resources was acknowledged. While there was support for the
orinciple of shared funding -"everyone at the table should ante up™ - there was also the opposing
view that this is something that government should Tund in the public interest, in order to ensure
sefative neutrality for the process.
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i2. Closing Remarks
Summary of closing remarks by Leslie Grattan

feslie Gratian summarized the workshop presentations and discussions. She reminded
participants that this workshop is a first step towards a regional approach to addressing
cumulative effects. Representatives of many marine industries and users attended the
workshop, However, there may be many more who will need to become involved in any
regional cumulative effects process.

13, Swmmary
The main conclusions of the workshop are outlined below according to the workshop objectives.

13.1  Acceptable Approaches to Comulative Effects Assessrnent and Management in the
Oifshore

A number of approaches 1o undertaking cumulative environmental effects assessment and
monitoring were reviewed and discussed at the workshop. Speakers described etforts mitiated
in western Canada, Texas, and Norway. The camulative effects assessment of the Cheviot mine
in Alberta was judged to be unacceptable through a court challenge, resulting in the {ederal
panel being reconvened 1o review further cumalative effects assessment, among other aspects of
the environmental assessment. Al of the other initiatives appeared (o be acceptable approaches
led by industry or government, incorporating multi-stakeholder processes that had evolved over
a number of years.

Workshop participants favoured the establishment of collaborative approaches to monitoring
cumulative effects, While some suggested Fisheries and Oceans Canada should take the lead in
forming a multi-stakcholder mitative, others thought an independent group should be formed
with representation from all users of the marine environment. Another possibility was the
creation of an mdependent advisory body to Fisheries and Oceans Canada.

Whilc there was some feeling that all parties should fund a collaborative process to ensuic they
all had a stake in the outcome, it was recognized that governments and oil and gas companics
were the most Bkely sources of funding. There was some support for limiting funding 1o
government sources to ensure neutrality of results. The importance of dedicating long-term
financial and human resources (0 assessing cumulative effects was emphasized.

There was wide agreement that the workshop proceedings should be circulated to all
stakeholders. Participants suggested that the ESRE Management Board should communicaie
the workshop findings (o all stakeholders and possibly convene a meeting to chart the way

ahead. More specifically, one discussion group reconunended that:

© the C-NOPE and the ESRF Management Board should send a letter to DIFO
asking them to take a leadership role;

@ a multi-stakeholder group should be organized:
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e an MOU should be established 1o enable management; and
© the multi-stakeholder group should operate on consensus.
While monitoring the marine environment is necessary (o document changes, participants

recognized the importance of managing cumulative effects. Approaches to the management of
cumuiative effects could include:

® establishing marine protected areas and codes of practice;

o improving {ishing practices;

o identifying traffic and safety zones; and

6 developing integrated management plans 1o manage seabed footprint changes.

132 Likelibood of Comulative Effects

Every time another project or resource user initiates activity, new uncertainties are introduced (o
compound the problem of cumulative effects. Each effect may have a different likelihood of
occwrring, It is important o reduce the likelihood of impacts occurring through improved

technology and regulatory regimes. Information from enviromnental effects moniioring should
be integrated into resource management decisions and future impact predictions.

13.3  Spatial and Temporal Boundaries

The seleciion of spatial and temporal boundaries 1s critical to determining cumulative effects.
However, the continuous movement of aimost all components of the marine environment makes
it very difficult to choose appropriate boundaries. When selecting spatial boundaries, it is
important to

@ maonitor overlapping effects;

J consider projects, human activities and Jand uses;

® view the world fron a VEC perspective; and

o appreciaie how a migratory species can link cffects occurring in various places,

When selecting temporal boundaries, it is important to:
@ focus on the duration of effects on a VEC;

@ consides pristine, current, peak construction, operation and post-abandonment
scenarios; and

e establish thresholds.



3.4  Yactors Necessary for Monitoring Potential Effects

The following lactors should be considered in the design of any cumulative effects monitoring
program:

® contaminant loading (changes (o air, sediment and water quality);

e direct habitat change (sediment deposition, disturbances, natural events};
® habitat alienation (sensory disturbance};

© habital fragmentation; and

e direct mortality.

Workshop discussion focused on five main environmental components: the benthic
environment; fish, eggs and larvae; seabirds; mammals; and fisheries, Cumulative effects
studies undertaken m the Bast Coast offshore should include these components because offshore
activities interact directly with these components of marine life and their habitat, and because
they are valued (VECs) by humans.

The benthic environment is directly affected by many offshore activities and is a sink for
contaminants. Benthos can be relatively easily monstored. The most significant potential
cumulative effects o benthos identified by discussion groups were: habitat alteration, effects
due 1o pipeline Jaying, effects on species diversity and food chain dynamics, endocrine
disruption, and confaminant loading caused by drilling fluids and produced water. Fishing and
climate change are two ol the most critical other activiites affecting benthos.

Fish, eges and larvae may be affected by the combined development of o1t and gas projects as
well as dredging, fishing, climate, displacement water and predation. Discussion groups
identified the following as the potential cumulative effects of most concern: localized effects on
fish health caused by construction, drilling and production: effects from eges and larvae drifting
through zones of 1mpact; and mostality caused by seismic exploration activities. Monitoring of

.

effects should not be liniied (o population effects as other types of effecis may be significant,

Seabirds link the marine and terresirial environments. Monitoring programs should focus on
measuring impacts of operational discharges of oil, fluids and sewage; surface oif spills; and
attraction of birds to platforms and related mortality, effects on energetics and scasonal
movements, and contaminant loading. Fishing, hunting, marine fransportat:on and tourism
activities combine with oil and gas development o cause cumulative effects.

Marine mammals may be affected by numerous offshore activities, In addition to oil and gas
development, fishing, hunting, marine ransportation and tourisim contribuie to cumulative
effects on mammals, Of most concern are effects of sound and seismic activity, effects on
habitat, effecis on behaviour, collisions, and effects on movenienis.
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Fisheries may be affected by the cumuiaiive interaction of oil and gas development with other
activities such as marine ransportation, fishing, seabed mining, and marine transportation. Key
Issues are access {0 resources, quality of fish habitat, marine safety and fish quality.

£3.5  Scientifically Credible Means of Determining ''Significance' of Environmental
Effects

The significance of cumulative effects is difficult to determine. Significance has different
meanings for a biologist than for a fisher. There are many species for which thresholds ase
unknown. Generally, we need better knowledge of the duration of camulative effects and their
recovery tme.

13.6 Means by which Potential Cumulative Effects May be Monitored

Generally, workshop participants suggested that monitoring should be undertaken using a
consensus-driven approach. A moenitoring program should build on existing knowledge and
monitoring and identify long term reference stations. Clear questions or hypotheses should be
established.

Specific monitoring approaches included mitiation of a pilot study: placement of observers on
rigs, fishing and & anspoi vessels; and use of DFO oceanographic dats and Coast Guard marine
traltic information. DFO could play a fead role due to its mandate.

Monitoring studies could include marking and identitying birds and mammals, determining
body burden of confaminants; estimaiing bird and marine mammal maortality by-catch; and
calculating survival rates of eggs and larvae, and health of {ish. Fish tainting should be
monitored using taste panels. Tt may be possible (o experiment with or obtain data from other
sources of disturbance (l.e. other sources of light that may attract birds and result iy their injury).

14, The Way Forward

The goal of cumulative effects assessment is improved cumulative effects management leading
towards sustamabiity. Cumulative effects assessment can be applied:

@ on a project by project basis through existing environmenial assessment
processes, driven by the federal and sometimes provincial legislation;

@ on a regional planning basis: or
® through a blended project and regional planning basis.

On the Grand Banks, the White Rose project may soon be developed, joining Hibernia and
Terra Nova. On the Scotian Shelf the Sable Offshore Energy project has plans for a second
phase of development and PanCanadian has made a significant gas find at the site of the former
Cohasset Panuke development. Further exploration continues in both these offshore areas and
there is also considerable mterest in other Hast Coast locations. At the workshop, participants
hieard how regulators and operators in the North Sea and Gulf of Mexico have had 1o address
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1ssues of cumulative effects after hundreds of wells have been drilled and platforms instalied. in
Atlantic Canada we obviously have the opportunity to learn from this experience and {0 move
forward with developing sound approaches to cumulative effects assessment and management in
a timely fashion.

This workshop was organized to respond to several recommendations from the Terra Nova
environmenial review panel, The panel concluded that a forum was needed in which to
determine what constitutes good practice for project-specific cumulative effects assessment in
the offshore context. Since (he Terra Nova review, the Cheviot Coal Mine court challenge and
subsequent legal decision in Alberta has undesscored the necessity of ensuring that project
specific cumudative effects assessment is thorough and meaningful.

in the same year that the Terra Nova pancl completed its report, the Government of Canada
adopted its new Oceans Act that commits the government {0 developing an oceans strategy for
the management of marine ccosystems. This Act clearly gives Fisheries and Oceans Canada a
mandate to address cumulative effects management on a regional hasis.

The key themes that emerged from the workshop were:

& General agreement that camulative offects assessment s a vital tool 10 ensure
progress towards sustainabihity, and support for continuing to explore ways o
make 1t happen effectively in the Bast Coast ofishore.

@ Awareness that, while the il and gas industry has both a legal and moral
responsibility to address the implications of its ongoing development, (a) many
other parties are either coniributing to or have significant interests in offshore
cumulative effects, (b) cumulative effects assessment must ultimately engage all
relevant stakeholders, some of whom were not present at the workshop and (¢)
other marine industries and resource users, besides the ol and gas industry. must
become accountable Tor thelr impact on the environment

e Agreement that new regional and cooperative programs will be needed o cary
out cumulative effects assessment effectively, both on a project specific and a
regional planning basis. Meaningfol regional cumulative effects studies will
require a long-term commitment of financial and mstitiiional resources as well
as dedicated personnel. In absence of the establishment of regional cumulative
cffects programs, project proponents will need te continue (o assess cumulative
effects on a project-specific basis, as required by the Canadian Environmental
Assessment Act

@ Agreement that DFFO 1s the logical agency (o lead the development of cumulative
fects assessment on a regional planning basis.

ef

@ Awareness of the significant scientific challenges involved in research and
monitoring offshore and interest in exploring how camulative effects assessment
approaches and techniques, developed for terrestrial environments, wili translate
to this highty dynamic and comparatively less understood environment.
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® Agreement around the need to improve communications and information
accessibility to ensure that maximam use is made of what we already know

® Agreement that this workshop was a good start but only that, and that sustained
effort will be required to make progress in both answering the Terra Nova panel’s
questions and in moving cumulative effects assessment forward on a regional
basis.

On the second day of the workshop, participants were asked to make recommendations with
respect to the development of new cooperative and regional programs. The resulting
recommendations all related to cumulative effects assessment on a regional planning basis; the
groups did not address the project-specific assessment issue. Nevertheless, both are vital

&
.

clements and for each new offshore hydrocarbon project, the oil and gas industry will be
challenged to demonstrate that they can effectively predict and manage the cumulative effects.

Under the mandate of the Oceans Act, DFO has already embarked on a number of planning,
research, and monitoring programs that relate to cumulative effects assessment. Of particulay
relevance is the Eastern Scottan Shelf Integrated Management initiative (ESSIM) intended to
develop, through a collaborative process, an infegrated marine ecosysiem management project.
This project highlights many cumulative effects issues on the Scotian Shelf. As vet, there is no
comparable Oceans Act initiative underway for the Newfoundland and Labrador region.

There was general consensus at the workshop that DFO be requested 1o take the next step in
sponsoring a multi-stakeholder process o develop a viable approach to regional cumulative
effects assessment. The BSSIM initiative could provide the vebicle (o carry this out in Nova
Scotia; o similar vehicle may be needed in Newfoundland.

The suggestion was also made that a regional cumulative effects assessment should be carried
out as soon as possible in at least one East Coast region in order to see what types of
mformation are available and where the gaps are, fo "test drive” the methodology in the offshore
context, and to identily the most critical issues and areas. Funding for such an assessment might
reasonably be drawn from a number of sources including (a) DFO since it would be an integral
part of the OGceans Act implementation program and (b) the oil and gas industry since it could
offset some of the costs otherwise incurred in carrying out project specific cumulative effects
ASSESSMENts,

The central recommendation that emerged from the workshop was as foltows:

Thai, as soon as possible, C-NOPB and/or ESRF should write 1o DFO 1o (a)
convey the conclusions of the waorkshop, and (b) requesi that IO rake the lead
in convening one or more follow-up meetings involving represeniarives from all
relevani siakeholder groups o discuss how cumudative effects assessment should
he pursued on a regional basis.
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APPENDIX A
Terra Nova Panel Report On Cumulative Impacts
Excerpted from:

Terra Nova Environmental Assessment Panel. 1997, Report of the Terra Nova Project
Environmental Assessment Panel, pages 45 - 48.

5.4 Cumulative Impacts

Cumulative impacts from developments occur when anthropogenically induced changes happen
frequently in time and space so that the effects of an individual project cannot be assimilated, or
when single pmjccl% inferact synergistically (o produce effects. Incremental changes, such as
threshold events that establish new activities, industries or practices are also typically
considered as cumulative impacts.

Analyses contained in submissions from the public emphasized synereistic effecty including
fishery depletions, oceanographic changes, seabird hunting, climate change, and transportation.
Future petroleum developments on the Grand Banks, including other specific developments in
the Jeanne d° Are Basin and general plans to establish an offshore indusiry were also identified
as matlers that should be considered i evaluating cumulative impacts. One participant
suggested that an additional comprehensive envirommental assessment of all the proposed and
polential offshore developments was necessary.

One particular effect of offshore petrolewm developments thai should be noted is the pre-
empiion of ocean arcas from other uses. The Geeans Act charges the Departinent of Fisheries
and Oceans with the lead agency role in the establishment of a system of marine protected areas
At present 1t is developing policies for such sanctuaries and 1s devising guidelines for their
establishment both inshore and offshore. At an early date the Department should inform the
Board regarding its intentions for the establishment of a system of marne protected areas on the
Grand Banks. The Board should remain aware of progress and plans for reserves and consider
the impact of petroleum project developments on these plans.

Clearly, a precautionary approach to the assessment of the Terra Nova Development demands
an examination of cumulative effects. However, given large uncertainties in regard to the nature,
speed and scale of future petroleum developments by the Propenents, and by other offshore
petroleum operators, and considering additional anthropogenic changes on the Grand Banks
deriving from other sources, the Panel must admit that it is difficult to be clear about how these
activities and changes nught be monitored.

Evaluation of cumulative impact considerations in environmenial assessments is an area of
emerging law, policy and practice. Development projects usaally occur in an envirenment where
changes from natural and anthiropogenic sources have occurred or are taking place. Some of
these changes are obvious, others are not, I any case, a fair, even-handed evaluation of the
potential impact of a specific project must be balanced with a reasonable assessment of the
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Project’s impact given significant, induced changes over a broader geographic area and longer
time scales than may be envisaged for the Project itself.

In literature cited in the EIS and by participants, the evidence for and significance of such
longer-term, cumulative change associated with offshore petroleum development are often
challenged and the contribution of any specific project to detected or suspected changes may he
difficull to assess.

The Panel is, of course, aware that it is not possible to hold the Proponents responsible for
future developments beyond their control that may interact with the Terra Nova Development to
produce cumulative environmental effects. Nevertheless, the gradual accumulated degradation
of ecological integrity of areas of the Grand Banks owing to collective anthropogenic impacts is
a major environmental concern which must be avoided. Such cumulative effects will often
ivolve more than one administrative area. This would imply a necessity for co-operation in
monitoring and mitigation.

During hearings there was a lack of agreement about what factors should be considered in
evaluating potential cumulative impacts. The Proponents argued that cumulative impact should
be considercd oniy 1n terms of specific, planned petroleum projects on the Grand Banks; other
participanis looked at rapidly changing fishery conditions as an additional factor which should
be considered. Sl other participants idensificd generalized elobal events as factors which
would interact cumulatively with the fnipact of the Terra Nova Development.

Cumulative anthropogenic change is clearly a significant arca of concern, This is aitested by
recent recogniion by the Government of Canada in legislation, such as the Oceans Act. in
miernational agreements such as the Convention on Biological Diversity, the Agreemeni for the
Implemeniation of the Provisions of the United Nations Conveniion on Law of the Sea of

10 December 1982 Reluting 1o the Conservation and Managemeni of Straddiing Fish Stocks and
Highly Migratory Fish Stocks, and the United Narions Framework Convention on Climate
Change and by the United Nations Conference on Environment and Development.,

Environmental assessment panels have also recognized and identified cumulative impacts in
therr evaluations and recommendations. About half of the panels reporting to the federal
governmeni since the 1980s have mentioned cumulative impacts in combination with other
environmental factors. tn most of these reports, the information about futare projects was
insufficient to allow the panels to make definitive recommendations.

It is important to pote that these panel reports were from reviews conducted under the
Environmental Assessment and Review Process Guidelines Order (EARP), which did noi
include any requirement for assessment of cumulative environmental effects. Nevertheless their
sdentification and management has become such a critical issue in Canadian environmental
policy that the CEAA of 1992 specifically requires that cumulative environmental effects be
considered.

In spite of uncertainty, concerns about cumulative effects have led panels to recommend that a

variety of studies and research be undertaken. The Lancaster Sound Regional Study was
undertaken as a result of a recommendation of the 1979 Lancaster Sound Drilling Panel Review.
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During the Hibernia project hearings in 1985, participants expressed the view that the panel’s
mandate was too restrictive in examining strategic issues for area-wide planning of offshore
development. That panel recommended that review of future developments should take into
account cumulative effects and that research shouid be conducted under the Environmental
Studies Revolving Fund to assist governments in wider planning issues. This rescarch was not
undertaken.

The Fraser-Thompson Corridor panel report of 1986 indicated that existing management
systems were unable to identify properly and hence to prevent or {o mitigaie fulure cumulative
environmental effects. They found that monitoring programs were required to determine the
cumulative iImpact of future developments. They further indicated that simulation models should
be developed to identify possible changes and (o focus data collection and monitoring.

The 1990 Arctic Pilot Project panel report noted that other proposals would likely follow that
pioneering venture, particularly if it were successful. Recognizing that an individual proponent
could not be held responsible for Tuture developments beyond its control, the panel suggested
that the government, i consultation with stakeholders and mdustry, should be responsible for
long-range planning and determination of priorities. Such research and monitoring over the life
of the projects was viewed as an opporiunity to determine frends, problems and solutions to
projecied farger scale activities i the Northwest Passage.

The panel evaluating the Northumberiand Straight Crossing Project in 1990 indicated a concern
for cumulative effects, noting particularly the possible synergistic effect of global warming on
the project. Despite the realization that global changes might be unpredictable locally, they did
recommend that the bridge design should incorporate a safety factor to accommodate conditions
that could occur as a resudt of elimate change.

fn the 1991 panel report of the Ralferty-Alameda Project, it was acknowledged that concemn
about cumuiative impacts was relatively new and that reliable methodologies to assess such
effects had not yet been {ully developed and tested. The panel observed that neither the
proponents, nor participants dealt with aspects relating to cumulative impact of the project, hui
concluded that a detailed assessment was necessary. They emphasized the importance of a
comprehensive, well-designed monitoring program o accomplish this.

‘The recommendation in the 1993 report on Uranium Mining Proposals in Northem
saskatchewan (Dominique Janine Extension, Mclean Lake Project and Midwest Joint Venture)

led to the establishment of cumulative effects moniforing programs (0 assess regional
environmental effects resulting from multiple mining operations.

The importance of cumulative impacts on the environment, and the difficuliy in idenfifying and
measuring them. causes the Panel to believe that experts with experience in envirommental
moniering, sampling and measurement are in the best position (o advise the Board on potentials
for cumulative impacts on the Grand Banks and their monitoring. The Board should therefore
cenvene, in the near future, a workshop of recognized experts to examine the potential for
cumulative impacts in the Newfoundland offshore due to petroleum development and other
activities, and to develop best-science approaches to monitoring them. Adequate assessment of



cumulative impacts will require identification of, and integration with, other rescarch and
monitoring efforts.

Once factors necessary for a cumulative monitoring program in the Newfoundland offshore
have been identified, an implementation plan for their monitoring must be designed. Individual
development projects in the offshore must be required to incorporate into their monitoring pian
standards and measures consistent with this cumulative effects monitoring program.

Recommendation 46

The Panel recommends that the Board convene, in the near future, a workshop of
recognized experts to examine the potential for cumulative impacts in the Newfoundland
offshore due to petroleam development and other activities, and to develop best-science
approaches to monitoring them.

Recopnmendation 47;

The Panel reconmends that the Board identify the factors necessary for a comulative
effects monitoring program on the Grand Banks and design an implementation plan for
such a program; and that future projects be vequired to incorporate measures consistent
with this program into their monitoring efforts.

Recommendation 48

Fhe Panel recommends that reviews of regulations, standards and guidelines by the Board
and relevant govermment departiments explicitly take info account cumulative impacts of
all petroleum projects and other probable developments on the Grand Banks, and
potential synergistic effects of other activities in the areas and that the Board advise all
future proponents that # will not accept environmental impact statements that de not
include & thorough and broad analysis of pessible cumulative impacts,



APPENDIX B
CNOPR Decision on Terra Nova Cumuldative IKffects
Excerpted from:

Canada Newfoundland Offshore Petroleum Board. 1997, Decision 97.02 -
Application for Approval. Terra Nova Canada-Newfoundland Benefits Plan.
Terra Nova Development Plan.

4,4.5 Comulative Environmental Fifects

The Proponent predicts in its EIS that cumualative effects upon the environment associated with
the Terra Nova Development will be negligible, and asserts that the likely zones of influence
associated with the Terra Nova and Hibernia developments were sufficiently circumscribed as

not t¢ overlap nor 1o augment one another, and that effects of the Terra Nova Development were
not of a sufficient scale 1o cause any adverse effects on present or future fishery activities.

The Panel stated that it believed the consideration of cumulative effects is an important part of
the environmental assessment of projects such as Terra Nova, but also that the area of
cumulative effects assessment is a relatively new field of endeavour which is continuing to
evolve. jtexpressed the opinion that a proper consideration of cumulative effects would be
necessary for the future environmental management of anthropogenic activities, including those
associated with the offshore petroleum mdustry, on the Grand Banks. It recommended 1461 that
the Board convene a workshop 1o examine the potential for cumulative impacts due 1o
petrolewm development in the Newfoundland Offshore Arca and (o develop approaches (o
monitering them; [47] that the Board identify the factors necessary for monitoring cumulative
effects associated with offshore activities and design a plan for implementing a monitoring
program which included these factors; and [48] that reviews of regulatory mstruments explicitly
take into consideration cumulative impacts and that future environmenial impact statements be
explicitly required to incorporate a consideration of cumulative effects. It also recomimended
[49} that the cumulative effects workshop include a discussion of present eriteria for
determining the "significance” of environmental effects and the development of any additional
criteria which would assist in prudent environmental management.

The Board observes that the difficulties associated with the proper scientific assessment of
cumuiative effects are not iimited or unique to the Grand Banks, nor for that matter to
petroleum-related activity. The Board believes that experience which is gained in other
applications and jurlsdictions will assist the Board, 1ts advisory agencies, and Proponent in
developing techniques which are appropriale for the particular case of the Grand Banks.

The Board believes that the time is right for an examination of the topic, with pariicular
application to present and potential future petroleum developments on the Grand Banks.

The Board will propose a study which will incorporate a workshop similar to that recommended
by the Panel through the Environmental Studies Research Fund to examine experience
elsewhere in the area of cumulative effects assessment and (o evaluate the applicability of this



experience to the Grand Banks in light of actual environmental conditions and realistic
development scerarios. The objectives of the study will include the provision of
recommendations for "best-science” approaches to cumulative effects monitoring, and a
consideration of appropriate criteria for determining the "significance” of environmental effects.,
The Board will ensure that effects monitoring programs of present and future petroleum
producers on the Grand Banks are consistent with any scientifically credible principles or
criferia devised.

The Board’s 1988 Development Application Guidelines, which were appended 1o the Panel’s
terms of reference, state on page 30, that a Proponent’s assessment of environmental effects
should include a discussion of

any cunmulative effect of the proposed project together wiih the demonsiraied or
predicied effects of other existing or confirmed offshore projecis.

Further, Section 16 of the Canadian Favironmenial Assessment Act, which also was reflected in
the Panel’s terms of reference, requires that any environmental assessment which is carried out
pursuant fo that Act include a consideration of

any cumulative environmenial effects that are likely to result fron the projeci in
combination with other projects or aciivities thar have been or will be carvied
AT

The regulatory structure, therefore, already requires consideration of cumulative effects in the

The Board, when it participates in the review of regulations, standards, or guidelines, considers
applicable experience in other jurisdictions (including Canadian Jurisdictions where such
experience exists) which indicates the potential for cumulative impacts or synergistic effects
under conditions which prevail, or which are likely 1o prevail, in the Newfoundiand Offshore
Area.
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APPENDIX C

Envirommental Studies Research Funds
Camlative Environmental Effects Workshop - The Battery Hotel, St. John's NF

Agendsa - May 5, 2000

Monday May 8

0800 Registration

0830 Welcome and opening remarks
Workshop Chair: Leslie Grattan, Newfoundland and Labrador Hydro

0840 Starting with the bottom line
Why we do Cumulative effects (CEY Assessment and Monitoring
Who needs the information and for what purpose
Leslie Gratian

0900 The East Coast Offshore Context
Offshore hydrocarbon development: history and trends
David Luff, Canadian Association of Petrolewm Producers

0920 The prediction and verification of offshore oil and gas effects: what we
do and don’t know (summary report {rom the March, 2000, workshop
“Understanding the Bnvironmental BEffects of Offshore Hydrocarbon
Developmeni™)
Don Gordon, Fisheries and Geeans Canada and meniber, Sable
Offshiore Inergy Environmental Iffects Monitoring Advisory Group

H000 CE Assessinent and CI Meonitoring: Approaches
(1) Definittons and key components
(2) Spatial and temporal boundaries
(3) Different appreaches - the Canadian Experience
Bill Ross, faculry of Environmenial Science, University of Calgary, and
Jeff Green AXYS Environmental Consuliing Lid,

1035 Break

14350 Lessons from other regions
CE Assessment and Monitoring experience 1n the Gulf of Mexico
Jim Ray, Fguilon Technology

135 CE Assessment and Monitoring experience in the North Sca
Sant Ame Noland, Der Norske Veriias




1410

1430

R

1530

1545

1645
§730

1730-1500

L.unch

The Challenges for CE Assessment and Monitoring on the Bast Coast

Themes from the morning session
Peter Duinker, SRES, Dalhousie University

Plenary discussion - what issues, problems and opportunities do
participants see for CE Assessment and Monitoring in the Fast Coast
context

Moderator, Peter Duinker

Designing CE Monitoring pregrams: some issues

Break

What PERD funded research has been looking at
Peier Cranford, Fisheries and Oceans Canade

Determining environmental effects on seabirds
Bill Montevecehi, Memorial University of Newfoundland

Determining environmenial effects on marine mammals
Jon Lien, Memorial University of Nevfoundleaned

What is the potential for cumulative effects off the Bast Coast?

Predicting comulative effecis
Bill Rogs and Jeff Green

small Group Discussions I
As the offshore oil and gas industry grows, which cumulative effects are
likely 1o be of the most concern?

Groups should address:

e interactions between individual oil and gas developments, and

= nleractions between oil and gas developments and other poteniial
projects/activities/influences?

small group feedback and discussion

Closing remarks Day One and adjourn
Leslie Graitan

Light refreshments and a chance (o talk informally




Tuesday, May 9"

0830

0835

0850

0920

0950

1015
1030

1045

1200

Day Two Opening remarks

Leslie Gratran

Feedback and main points from Day One

Anne Muecke and Lesley Griffiths, Griffiths Muecke

Contributoers to Offshore Cumulative Kffects

Break

Examining the effects of trawling
Don Gordon, Fisheries and Oceans Canada

Other Activities in the Offshore
Plenary discussion moderated by Dave Tavlor, D.G. Taylor Inc.
Case Study: Cumulative Effects Management Association

A Regional Approach to CE Assessment
Doug Mead, Shell Canada

How should these cumalative effects be monitored?

A research manager’s perspective: scientific and resource constraints
and opportunities
Jim Ray

Small group discussions 11

Groups will discuss either guesion #1 or guestion #2 (noi boith).
Participanis will choose which group fo join.

Taking the cumulative effects of most concern wdentified on Day 1. (1)
with determining the significance of these effecis and Likelihood that
they will occui?

(2) when developing a CEomonitoring program, which monitoring
approaches and technigues would give the most valid and useful
information, taking into account limited resources and the current state
of scientific knowledge about the East Coast marnine enviromment?

small groups feedback and discussion

Groups may also be divided by VECs.




1230

Whe should do what in CI Assessinent and Monitoring

Responsibilities, partnerships, management, fundin
Bill Ross

&)
o

small group discussions 1H:

(1) do we need co-operative or regional assessment/monitoring
programs 1o address cumulative effects? Who should be involved and
who should fund?

(2} How can we ensure that the results of monitoring programs arce
effectively integrated into environmentai management?

Small groups report back and discussion

Surmmary and closing remarks

Lesliec Graman

Adjourn

w1
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APPENDIX D

Workshop Presenter and Participant List
(Note: Presenters are listed in italics; phone numbers precede fax numbers)

Marvia Barnes

Fisheries and Oceans Canada
P.O Box 5667

St John's, NG AITC 53X
700-772-4912

TO9-772-5562

barnesM @dfo-mpao.ge.ca

Paul Barnes

Canadian Association of
Petroleum Producers
Suite 905 Scotia Centre
235 Water Streei

St Joha's, NF AIC 186
TOO-T724-4200
T00-724-4225

barnex @atf.capp.ca
Mary Bishop

Canning and Pt Associates
30 Monkstown Road
Siodohn's, NF ATC 3T3
TOU-TR4-5345
TO9-753-447 %
mbishop@canpitinf.ea

Jim Bunch

Fisheries and Oceans Canada
200 Kent

tawa, ON KA OFE6
613-990-7284

613-998-3329
bunchj@dfo-mpo.ge.ca

Drave Burley
Canada-Newfoundland Offshore
Petroleum Board

5% Floor, T Place

140 Waler Street

St John’s, NF ATC 0F6
TOG-TT78-1403

TOGTT8- 14773

Mark Butler

Icology Action Centre
1568 Argyle Street
Halifax, NS B3J) 213
902-429-2202
002-422-6410
ard27@chehucions.ca

Steve Chapiman
Canadian Environmental
Assessment Agency

13% Floor

200 Sacre-Coeur Blvd.
Hull, Quebec KA OHS
8199972937
2100074931

Kim Coady

Environment Canada

& Bruce Sireet

Mount Pear], NF ATN 473
TOO-722-4087
FOG-TT72-5097

kim.coady@ec.po.ca
3 b

Bili Coulter

Canadian Environmental
Asgsessment Agency
1791 Barrington Street
Buite 1030

Halifax, NS 33J 301
902-4206-0564
902-426-6550
Bllcoulier@cean.ge.ca

Peier Cranford

Marine Environmental Sciences
Division

Bedford Institute of Oceanography
P.(x Box 10006

Dartmouth, NS B2Y 4A2
Q02-426-3277

B02-4206-3277
cranfordp@dfo-mpo.ge.ca
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(rail Davoren

MUN Biopychology Programme
Septs. Of Biology and
Psychology

St.oJohn's NFF AL1B 3X9

Jim Dempsey

Cormorant ltd.

17 Walsh's Square

St John's, NF ATA IRS
TO9-739-5888
T09-739-.0002

cormorant @ comorant ni net

Andre P intremont
Canada-Nova Scotia Offshore
Petroleum Board

6" Floor. TC Centre

1791 Barrington Streel
Halifax, NS B3J 3K9
302-496-0742

902-4722-1799

adentremont @cnscpb.ns.ca

Peter Phuinker

Chair, Schioo!l of Resewrce and
Fnvironment Studies
Dathousie University

1312 Robic Street

Halifax, NS B3aH 315
902-494-7100

Q02-494.3728

peter duinker@dal.ca

Goverdina Fahreas-Vanree
Memorial University of
Newfloundland

Biology Dept., MUN

St John's, NF A1B 3X9
T09-737-7499

7097373018



Stephen Fuli

Pan Canadian Petroleum Limited
#700-1701 Hollis Street

Halifax, NS B3J 3M8
902-492.5574

902-425-27066
stephen_full@uns.pep.ca

Darrell Gover
Canada-Newfoundland Offshore
Petroleum Board

5 Floor, T Place

F40 Water Street

St Joh’s, NF A1C 6H6
T09-T78-1422

TORTTR-1432
dgover@cnoph.anf.ca

Bapald Gordon

Marine Environnmenial Sciences
Division

Bedford Instituie of
(_'_}(:mnon;'ziphy

PG Box 1006

Dartmounth, NS B2Y 4
G902-420-3278

G02-426-60605

gordond @mar.dio-mpo.ge.ca

Michelle Gosgse

Fisheries and QOceans Canada
P.0O. Box 5667

Stodohn’s, NEATC 5%
T08-172-6157

FO-TT2-55062
gossem@dfo-mpo.ge.ca

Leslie Gratian

Deputy Minister, Environmental
Planning and Management
Projects Government of
Newloundland and Labrador
PO Box 8700

St oJohns, NFATB 4]6
Jeslicgrattan @mail . gov.nf.ca

Jeff Green

AXYS Finvironmental Consulting

Lid,

603, 1345 Burnaby Street
Vancouver, BC VOE 1R2
0604-087-3385
004-687-3385

phone or email first

Jgreen @axys.nei

Lesley Griffiths

Griffiths Muecke Associates
FO97 Brunswick Street

Halifax, NS B3] 2G3

902-423-8629

902-421-1990

grifmuec @fox.nsin.ca

Bounia Hamouiene

1D H. Consuliing

Northwest Atlantic Fisheries
Cenire, PO, Box 5667
StoJohn's, NF ATC 53X
70977724921

TOSTT2-5315

Beob Helleur

Memorial University of

N(,W foundland
CJobnts, NF

7{)9-- 737-8044

T09-737-3702

helteur@mun.ca

AR 3X7

Darren Hicks
Newtoundland Department of
Mines and Energy

4" Floor, Natural Resources Bldg.

50 Ehzabeth Ave,

S0 John's, NFF ATR 416
709-729-6584
709-729-2508

dhicks @mail. gov.nf.ca
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seoft Hurley
Sable Offshore Energy Inc.
1701 Hollis Street
Falifax, NS B3J 3M8
902-496-8477
002-406-493]
geoffrey v _hurley @email.mobil.
com

Earl Johnson

Box 77

North Harbowr, NFF AQE 2NO
709-549.2289

709-5409-2289

Ed Kaufhold

Newfoundland Environment and
Lahouy

P.O. Box 8700

St Johin's, NF AR 416
709-729-0080

7097295518

ekanfhold @mail.gov.anf cn

Alan Kennedy

Imperial Oil Resources
237 - 4™ Avenue SW
Calgary, AB T2P 3M9
A(G3-237-3485
403-232-5801

alan.j kennedy @esso.com

Kenneth Lee

Fisheries and Qceans Canady
P.O. Box 1006, Bedford Inst.
Oceanography

Partmouth, NS B2Y 4A2
902-426-7344

Q02-426-7344
leek@dfo-mpo.ge.ca

Colleen Leeder

Jacques Whitford Environment
Lid.

007 Torbay Road

St John™s, NF ATA 4Y6
709-576-1458

T09-576-2126
cleeder@jacqueswhitford.com



Jon Lien

Whale Research Group
Memorial University of
Newfoundland

230 Mt Scio Rd.

St John™s, NF A1C 557
TG9-753-5495
709-737-2450

Jlien@morgan.ucs.mun.ca

Bravid Luff

Canadian Association of

Pefrofenm Producers
Suite 2100

350-7th Avenue SW
Calgary, AB T2P 3N9
403-207-1125
403-206-3201
luffs@capp.ca

Anne Mathieu

Ceeans Lamited

65A Ceprarchaut Road
StoJohn's, NF A1C 269
TOO-T53-5748
7006-753-3301
amathicu@oceansnfnet

Jim MeComisky
National Fnergy Board
A44-Tth Avenue SW
Calgary, AB T2P 0X8
403-299.3677
403-299-2785
jmecomisky@neb.ge.ca

Prave MeCaoy

Husky Oil

Suite 801 Scotia Centre
235 Water Streat
Stodohn's, NF ALC IBG6
709-724-3900

Rick McCubbin
Hibernia Management and
Development Co,

100 New Gower Street

St John's, NFATC 6K3
T09-778-7337

rick.nccubbin@hibernia.ca

Harl MeCurdy

FFish Food and Allied Workers
Assoc.

P.G. Bopx 10, Sin. C

St John's, NF A1C 83H5
TO9-576-7276

TOU-376-19672

Douglas Mead

Shell Canada Linmited
P.G, Box 100, Station "A"
Calgary, AB T2P 2H5
A)3-691.-2068
AO3-091-2224
douglas.mead@shelt.ca

Bill Monfevechi

Department of Psychology and
Biology

Memorial University of
Newfoundland

St John's, NFF AR 3XY
T09-737.79673

709-737-4000

Doug Moody

[nnova Quest Inc.

44 Torbay Road

St. John's, NIF A1 4)9
709-753-3320
TO9-753-3314

iquest @nfid.com

Anne Muecke

Cinffiths Muecke Associates
16497 Brunswick Street
Halifax, NS B312G3
902-423-8620
902-421-1960

frihmuec @fox nsm.ca
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Mary Murdoch

Tacques Whitford environment
Lid.

607 Torbay Road

St John's, NFATA 4Y06
709-724-6137

709-724-2871

mmurdoch @petro-canada.com

fisa Noble

Fisheries and Oceans Canada
P.O. Box 5667

St John's, NF ATC 5X1
TOOTI2-0115

709-772-5562

noblel @dfo-mpo.ge.ca

Sam-Arpe Noland
FEnvironmental Advisory
Services,

Det Norske Veritas
Vertasvn. ], N-1322

Hovik Norway

AT HT5T8182

A7 GTRTO9T
sam.arne.noland @dnv .com

Leona Parsons
HATCH

Suite 604, T Place

140 Water Streed

St Johw's, NF A1C 6HOG
TOO-TA3-8180
T09-753-8191
Iparsons@hatch.ca

ferry Pavnoe

Fisheries and Oceans Canada
Box 5067

StoJohn's, NFATC 53X
7097722089

T09-772-5315



Christine Penney
Clearwater Fine Foods
757 Bedford Hwy
Bedford, NS B4A 377
902-457-2348
Q02-443-7797
cpenney @cffi.com

James Ransom

Maobil O} Canada

Suite 940 Cabot Place

FOO New Gower Street
Stolohn's, NF ATC 6K3
TO9-778-7579
TOO-754-1047

james.a_

ransom @email.mobil .com

Jim Ray

Eguilon Enierprises LLC

West Hollow Technology Centre
2227 Highway 6 5

Houston, TX 7082
281-544-G105

281-344-8727

Ipray @eqguiton.com

William Ross

Faculty of Environmental Design
University of Calgary

2500 University Avenue NW
Calgary, AB T2N IN4
403-220-6961

403-284-4399

ross @uealgary.ca

Janet Russell

The Alder Institute

Tors Cove, NIF AQA 4A0
709-334- 1054 home
TO9-754-2906

Jrusselt @ riemann.math.mun.ca

Tim Shanks

Natural Resources Canada
580 Booth Strect

Ottawa, ON K 1A QR4
613-992-82806
613-943-2274
tshanks@nrean.gc.ca

Ted Spearing

Chevron Canada Resources
500 5" Avenue SW
Calgary, AB T2P QL7
403-234-5184
4003-234-3947

essp@chevron.com

Don Steele

Natural History Society of Nfld and
Lab

2.0, Box 1013

SLoJohn's, NF ALC 5M3
T09-737-8772

T09- 1373702

Stephen Zwicker
Environment Canada

16" Floor, Queen Sguare, 45
Alderan Dartmouth. NS
B2Y 2N6

902-426-09492
902-426-8373
stephenzwicker@ece.ge ca

Kaarina ST

Canadian Environmenial Assessment
Agency

200 Sacre Coeur Blvd

Hull, Guebec, KIA 0H3
819-953.1718

819.9G7.403]

kaarina stff @ceaa, ge.ca

Don Suthertfand

Husky O1l

Suite 801, Scotia Centre
235 Water St

S5t John’s, NFAIC I1R6
FO9-T24-3002
T05-724-3915

Michel Tache

Eavironment Canada
Hovironmental Assessments Branch
17% Floor PYM

351 St Josephs Blvd.

Hull, Quebec K14 G143
&19-953-1690

810-953-4093

G1

Bave Tayvlor

D.G. Taylor Ing,

Box 2045

Manuels, NF ATW {8
709-778-7366

TO9-751-1047

david g taylor@email. mobil.com

Susan Toller

SGE Group

606 Pippy Place

St dohln’s, NF AR 4A4
709-576-7344
TO9-576-0374
stoller@sgegroup.anf.ca

Sandra Whiteway

lacgues Whitford Environment
Lid.

007 torbay Road

St John’s, NFATC AY6
T09-576-1458

F09-570-2126
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