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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. 

Resume 

Selon la Loi canadienne sur 1'evaluation environnementale, promulguee en Janvier 1995, toute 
evaluation environnementale doit prendre en consideration les effets cumulatifs qu'un projet 
peut avoir sur l'environnement. Ainsi, lorsque Pares Canada planifie des activites de 
developpement, de recapitalisation ou d'entretien, il a l'obligation de tenir compte des effets 
cumulatifs de ces activites sur l'environnement, comme doivent d'ailleurs le faire les autres 
ministeres federaux. Cependant, la loi ne definit pas les effets cumulatifs, et peu de directives 
existent sur 1'evaluation des effets cumulatifs. Le present rapport propose un cadre de travail 
sur 1'evaluation des effets cumulatifs (EEC) pour les pares nationaux. Selon ce cadre de travail, 
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l'EEC devrait faire partie du processus decisionnel par lequel toutes les donnees sur l'integrite 
ecologique des pares sont integrees dans la planification de la gestion des pares. 

Pour elaborer le cadre de travail, on a revise la documentation, effectue des entrevues avec des 
gestionnaires de pare et des specialistes des effets cumulatifs et mene des travaux sur le terrain 
dans deux pares nationaux de la region de l'Atlantique (Kouchibouguac et Terra-Nova). Deux 
illustrations portant sur un projet lance dans chacun de ces pares nationaux ont aide a peaufiner 
le cadre de travail et a garantir son utilite. 

Le cadre de travail inclut trois composantes : 1) les sources des modifications cumulatives de 
l'environnement, 2) 1'evaluation de ces modifications, et 3) les options de gestion des effets 
cumulatifs. Le cadre de travail etablit un lien entre, d'une part, les effets decoulant des activites 
et des projets et, d'autre part, l'integrite ecologique du pare dans son ensemble, en mettant en 
lumiere la relation entre 1'evaluation environnementale des projets et la planification de la 
gestion du pare. L'EEC, telle que decrite dans le cadre de travail, serf de pont entre ces deux 
activites de gestion. 

Le present rapport porte principalement sur le volet evaluation du cadre de travail. II propose 
une serie d'etapes que peuvent suivre les gestionnaires de pare appeles a effectuer une EEC. 
Les etapes comportent trois niveaux d'analyse, lesquels correspondent aux trois secteurs 
geographiques : la region, le pare et le site du projet proprement dit. Le cadre de travail 
propose egalement aux evaluateurs d'examiner le facteur temps dans une perspective globale, en 
tenant compte par exemple des projets et des utilisations des terres passes, presents et fiiturs. 
Les effets de tout projet doivent etre examines en regard des modifications apportees aux 
composantes essentielles des ecosystemes. Le transfert d'information entre les trois niveaux 
d'analyse constitue par ailleurs un element cle de l'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 Kalffs 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. 
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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 

Exotic flora and fauna 

Service corridors 

Logging activities 

Agriculture 

Acid deposition 

Urbanization 

Dams 

Petrochemicals 

Wildlife and vehicles 
collisions 

Pesticides 

Management methods 

Ozone 

Solid and liquid waste 

Mining activities 

Human activities 

Commercial and sport 
fishing 

Climate changes 

Heavy metals 

Solid waste 

Poaching 

(from Savoie and Woodley 1993) 
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Figure 1 Summary of the origins of all ecological stressors impacting upon Canadian 
national parks with reference to park boundary (Savoie and Woodlev 1993) 

Figure 2 Area affected by the 28 ecological stressors affecting Canada's national 
parks (Savoie and Woodley 1993) 
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Figure 3 Summary of trends reported for ecological stressors impacting upon 
Canadian national parks (Savoie and Woodley 1993) 

Park managers are increasingly cognizant that it is often the combination of more than 
one project or activity within and external to national parks that leads to environmental 
degradation and the loss of ecological integrity. Although it is understood that the ecological 
integrity of parks is subject to a wide variety of impacts, the tools and approaches necessary to 
measure and assess the significance of cumulative effects are currently lacking. 

The need to develop an approach to assess cumulative effects in national parks is 
heightened by new requirements in recent legislation governing environmental assessment in 
Canada. The new Canadian Environmental Assessment Act (CEAA), passed in 1992 and 
proclaimed in January 1995, requires, for the first time, that an assessment consider the 
cumulative effects of a project. The CEAA, however, does not define cumulative effects nor 
provides guidance on how to assess cumulative effects. Thus, many government departments 
and agencies, including Parks Canada, are faced with a legislative requirement that they are not 
well positioned to meet. This report is a first attempt to develop a framework for Parks Canada 
that fulfils the operational need of individual parks to assess cumulative effects as well as 
satisfies the legislative requirements set out in the CEAA. 

1.1 STATEMENT OF PURPOSE 

Protecting the ecological integrity of national parks requires that Parks Canada consider 
the cumulative effects of development in its park planning decisions. The goal of this report is 
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