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Atlantic Region. Parks Canada is producing three report series in ecosystem science. They are intended to
communicate new scientific information. document scientific data. summarize existing knowledge. or offer technical
recommendations. The primary function and the intended audience of a report determine the series in which it will be
published. Each report series contains scientific and technical information that contributes to existing knowledge but is
not in a form suitable for the primary journal literature.

e Parks Canada - Technical Reports in Ecosystem Science promote a wide distribution of scientific and technical
information from Parks Canada's ecosystem investigations. The subject matter. and the series reflect the broad
interest and policies of Parks Canada in ecosystem science. This series includes such work as. ecosystem and
resource nventories. studies. surveys of species or guilds, and innovative management concepts.

e Parks Canada - Ecosystem Science Review Reports provides a forum for literature reviews, bibliographies, and
reviews of management options that are often prepared or by Parks Canada. Resource Descriptions and Analyses
or chapters thereof will be published in this serics.

e  Parks Canada - Ecosystem Monitoring and Data Reports provide a medium for filing and achieving data
compilations where little or no analysis is included. Such compilations commonly are prepared in support of
primary publications or Technical Reports in Ecosystem Science. Raw data not available in a national data base
and considered worth archiving is published as a Parks Canada - Ecosystem Monitoring and Data Report.

Objectives

Our objectives for these report series are:

To communicate the results of ecosystem science research to the scientific and management communities. and to the

public interested in Parks Canada environmental and conservation activitics.

¢ To provide credible. accurate, and professional publications through a peer review process.

e To encourage creativity. effectiveness. and teamwork in conducting research and in providing information through
publications.

Peer Review

The editor appoints two referees to critically review each manuscript. Referees are found. if possible. from scientific staff
within Parks Canada. Due to areas of expertise. available time, and to avoid the potential of 'inbreeding' external reviewers
will often be sought. Referees review the manuscript and return it to the editor with their written comments. The editor then
returns the paper to the author(s) with the referee's comments. The author(s) consider(s) the referees’ comments and
incorporates those that they accept, into the report. The author(s) return(s) the revised manuscript to the editor and /or
provides a written rationale for any exclusions of the referees' comments considered unacceptable. The editor then sends the
revised manuscript to the Chief Park Warden or for the case of Regional Office staff to the author(s) direct supervisor for
approval to publish and printing.

At the editor's discretion. the appointment of referees may be dispensed with. if the publication is minor in nature. In such
nstances. the editor and the Chief Park Warden or the author's direct supervisor would assume the roles of the referees.

In the unlikely event that an author and editor are in disagreement over a manuscript. the matter will be refereed to a Senior
Departmental Manager for adjudication.

Directives for Authors

These series are intended for the publication of work in ecosystem science that is conducted in the Atlantic Region. They
are available for use by any Parks Canada or Department of Canadian Heritage staff or others working in collaboration
with. or on a contract to. the Department of Canadian Heritage.

The author(s) submits one paper copy of the completed draft of their paper and a digital version on a diskette in
WordPerfect Windows or DOS format to the regional editor along with three suggested referees. Suggested referees should
not have been previously involved with the manuscript.

Detailed instructions to authors can be obtained from.
Harry Beach, Regional Conservation Biologist,
Parks Canada,  Historic Properties. Upper Water Street
Halifax. Nova Scotia
B3J 189 (902) 426-6626.
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Abstract

The Canadian Environmental Assessment Act was proclaimed in January 1995 and requires that
the environmental assessment of a project consider cumulative effects. Like other federal
government departments, Parks Canada is now obliged to take account of cumulative effects
when undertaking development, recapitalization, and maintenance activities. However,
cumulative effects has not been defined in the Act and little practical direction exists regarding
the assessment of cumulative effects. This report proposes a framework for cumulative effects
assessment (CEA) for national parks. The framework promotes CEA as a decision-making
process where information on the ecological integrity of parks is integrated into park
management planning.

Research for the development of the framework includes a literature review, interviews with
park managers and cumulative effects specialists, and field work in two Atlantic region national
parks (Kouchibouguac National Park and Terra Nova National Park). Two illustrations using a
project from each of the national parks helped refine the framework and ensure its utility.

The framework links three components: (1) sources of cumulative environmental change, (2)
the assessment of this change, and (3) the options available to manage cumulative effects. The
framework establishes a link between local effects induced by specific projects or activities and
overall park ecological integrity by highlighting the relationship between project-specific
environmental assessment and park planning. CEA, as described in the framework, is the bridge
between these two management activities.

The report focuses primarily on the assessment portion of the framework. A series of steps is
provided to assist park managers in conducting CEAs. The steps are organized into three tiers
of analysis that correlate to three geographical scales: the region, the park, and the project site.
The framework also directs the assessor to examine broad temporal scales, including past,
current, and future land uses and projects. Effects are examined in light of changes to valued
ecosystem components. Information flow between the three tiers of analysis is highlighted as a
key procedure in CEA.

Résumé

Selon la Loi canadienne sur I'évaluation environnementale, promulguée en janvier 1995, toute
évaluation environnementale doit prendre en considération les effets cumulatifs qu'un projet
peut avoir sur l'environnement. Ainsi, lorsque Parcs Canada planifie des activités de
développement, de récapitalisation ou d'entretien, il a I'obligation de tenir compte des effets
cumulatifs de ces activités sur I'environnement, comme doivent d'ailleurs le faire les autres
ministéres fédéraux. Cependant, la loi ne définit pas les effets cumulatifs, et peu de directives
existent sur I'évaluation des effets cumulatifs. Le présent rapport propose un cadre de travail
sur l'évaluation des effets cumulatifs (EEC) pour les parcs nationaux. Selon ce cadre de travail,
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I'EEC devrait faire partie du processus décisionnel par lequel toutes les données sur l'intégrité
écologique des parcs sont intégrées dans la planification de la gestion des parcs.

Pour élaborer le cadre de travail, on a révisé la documentation, effectué des entrevues avec des
gestionnaires de parc et des spécialistes des effets cumulatifs et mené des travaux sur le terrain

dans deux parcs nationaux de la région de I'Atlantique (Kouchibouguac et Terra-Nova). Deux

illustrations portant sur un projet lancé dans chacun de ces parcs nationaux ont aidé a peaufiner
le cadre de travail et a garantir son utilité.

Le cadre de travail inclut trois composantes : 1) les sources des modifications cumulatives de
l'environnement, 2) I'évaluation de ces modifications, et 3) les options de gestion des effets
cumulatifs. Le cadre de travail établit un lien entre, d'une part, les effets découlant des activités
et des projets et, d'autre part, l'intégrité écologique du parc dans son ensemble, en mettant en
lumiere la relation entre l'évaluation environnementale des projets et la planification de la
gestion du parc. L'EEC, telle que décrite dans le cadre de travail, sert de pont entre ces deux
activités de gestion.

Le présent rapport porte principalement sur le volet évaluation du cadre de travail. Il propose
une série d'étapes que peuvent suivre les gestionnaires de parc appelés a effectuer une EEC.

Les étapes comportent trois niveaux d'analyse, lesquels correspondent aux trois secteurs
géographiques : la région, le parc et le site du projet proprement dit. Le cadre de travail
propose également aux évaluateurs d'examiner le facteur temps dans une perspective globale, en
tenant compte par exemple des projets et des utilisations des terres passés, présents et futurs.
Les effets de tout projet doivent étre examinés en regard des modifications apportées aux
composantes essentielles des écosystémes. Le transfert d'information entre les trois niveaux
d'analyse constitue par ailleurs un élément clé de I'EEC.
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Preface

The Department of Canadian Heritage manages 7 National Parks and 29 National Historic
Sites in Canada's Atlantic Provinces. Traditional project specific environmental impact
assessment has been undertaken since the early 1980's under the Federal Environmental
Assessment and Review Process. Initial attempts at assessing cumulative effects began in the
xlate 1980's as part of the Park Management Planning process, after the realization that even
the smallest projects could be slowly adversely affecting the ecological integrity of the
resources the department was entrusted to protect. The legislative requirement to evaluate
cumulative environmental effects, through the impending proclamation of the Canadian
Environmental Assessment Act, accelerated cumulative effects assessment initiatives in 1994,

Efforts have been focused on two principal initiatives. The first is the ongoing completion of
regional cumulative effects assessments (CEA) for each Atlantic National Park. These park-
wide CEAs will become reference documents to help facilitate the assessment of cumulative
effects from future project proposals.

The second initiative has been the focus of Sarah Kalff's Master's of Environmental Studies
thesis, which is presented in this report. It involves the development of a regional CEA
framework, whose goal is to provide guidance to environmental assessment practitioners on
how to identify and evaluate cumulative effects. This framework attempts to be user friendly,
and only uses existing impact assessment and resource management processes. It also, most
importantly, provides a mechanism to link and re-use knowledge gained from the completion
of both project specific and larger regional assessments.

Where are we now? Regional assessments have been completed for Prince Edward Island
and Gros Morne National Parks. The regional framework outlined in this report has become
the basis of a developing national Canadian Heritage CEA framework. The latter is presently
being tested and updated by Sarah at the Fortress of Louisbourg National Historic Park,
which includes a rich diversity of both natural and cultural resources.

Many lessons have been learned during the completion of Sarah's thesis and subsequent work.
They include the emerging difficulty of melding the assessment of effects on both cultural and
natural resources, especially since natural processes are often responsible for the degradation
of cultural or archaeological resources. A second difficulty is the lack of numerical thresholds
to quantify the significance of cumulative environmental effects. National water or sediment
quality guidelines are available, and while they are generally conservative, they do not
incorporate site specific sensitivities. Thresholds for habitat and wildlife populations within a
specific ecosystem often do not exist; those that do are largely based on best professional
judgement. Additional areas requiring more work include the selection of valued
environmental components and indicators, and the development of park-specific conservation
goals and monitoring programs. The link between CEA and overall park management must
also be further developed and strengthened.



1.0 INTRODUCTION

The intensification and expansion of human activities across the globe is creating
environmental effects that overlap in time and space. The scale of human-induced
environmental change means that ecological systems must contend with a complex mixture of
stressors that may exceed the additive impact of individual impacts. While human activities
makes cumulative environmental change more likely today, this phenomenon is not new.
Society has been struggling with cumulative effects since ancient times: witness, for example,
the decline of Mesopotamian civilization with the slow accumulation of salts in agricultural
lands as a result of centuries of irrigation (Jacobsen and Adams 1971). What is relatively new,
however, are attempts by researchers and managers to predict and assess cumulative
environmental change, based on a recognition that managing cumulative effects is essential if we
are to ensure a sustainable future.

The establishment of national parks, and protected areas in general is a reaction to the
incremental loss of wilderness areas and wildlife as a result of human activities. National parks
have been set aside based on the belief that if "left alone" natural process and structures will
maintain themselves in perpetuity. In recent years, however, there has been a growing
recognition within conservation non-governmental organizations, the academic community, and
Parks Canada that protected areas are not immune to the effects of land use activities beyond
park boundaries and are even being degraded by development choices within parks. Results
from a survey (Table 1, and Figures 1, 2, and 3) of managers (superintendents, wardens,
ecologists) from 33 of Canada's national parks indicate that these protected areas are indeed
subject to a wide range of impacts acting at scales ranging from project sites to the global
environment (Savoie and Woodley 1993).

Table 1 Sources of stress in 33 Canadian national parks

Tourism infrastructure Dams Mining activities

Exotic flora and fauna Petrochemicals Human activities

Service corridors Wildlife and vehicles Commercial and sport
collisions fishing

Logging activities Pesticides Climate changes

Agriculture

Management methods

Heavy metals

Acid deposition

Ozone

Solid waste

Urbanization

Solid and liquid waste

Poaching

(from Savoie and Woodley 1993)




Figure 1 Summary of the origins of all ecological stressors impacting upon Canadian

national parks with reference to park boundary (Savoie and Woodley 1993)
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Figure 2 Area affected by the 28 ecological stressors affecting Canada's national
parks (Savoie and Woodley 1993)
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