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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 end 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.
• 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 inventories, studies, surveys of species or guilds, and innovative management concepts.
•

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 series.
•

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 Park.J 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 activities,
• To provide crechole, accurate, and professional publications through a peer review process,
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 fowtd, 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) retum(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 ChiefPark 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 instances, the editor and the author's direct supervisor would assume 1he roles of the
referees. In the unlikely event that an author and editor are in disagreement over a manuscript, 1he 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 t.o, 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.
The Regional Conservation Biologist,
Parks Canada, Atlantic Region
Historic Properties, Upper Water Street
Halifax, Nova Scotia
B3J 1S9
(902) 426-6626.
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ABSTRACT
Keith, T .L. 1996. The cumulative effects of development and land use at Prince Edward Island
National Park. Pks. Can. Atl. - Tech. Rep. Eco. Sci. No. 0002, 93p.
Cumulative effects assessment is defined, and various conceptual and methodological
approaches are explored. The limitations of traditional impact assessment are discussed. The
role ofParks Canada is considered, followed by a set of guidelines for conducting assessments
in parks.
The work at PEI National Park included an extensive literature review, map and aerial
photography analysis, field observation and personal interviews. Many environmental stressors
which contribute to cumulative impacts were identified. Alteration of coastal processes by
engineering works and shoreline stabilisation projects, and habitat loss due to land clearing and
facility development are the most significant impacts.
Mitigation measures are suggested, including the restoration of park habitat, the
avoidance of further habitat loss, and the protection of unimpeded coastal processes. Strategies
are recommended for the monitoring of both natural and human-induced environmental
change, with an emphasis on the barrier beach and sand dunes systems.

RtsUMt
Keith, T.L. 1996. The cumulative effects of development and land use at Prince :Edward
Island National Park . Pk:s. Can. - Tech. Rep. Eco. Sci. N° 0002, 106 pages.

Le pare national de !'Ile-du-Prince-Edouard est un long ruban de littoral de 40 km,
situe le long de la c6te nord de la province du meme nom. Etabli en 1937 en tant que pare
littoral de loisirs, il est aujourd 'hui un maillon important du reseau national des pares. II
protege un exemple representatif de la region naturelle que constitue la plaine des
Maritimes, et plus particulierement de beaux exemples de systemes geomorphologiques
c6tiers adominance sableuse, ou l' on retrouve le cordon littoral et les ensembles dunaires
caracteristiques de ces systemes.
Depuis son etablissement, le pare a fait l'objet de nombreux amenagements destines
a attirer les visiteurs et a repondre aleurs demandes. Le pare, qui accueille chaque annee
plus de deux millions de visiteurs, est devenu la premiere destination touristique de la
province. La region entourant le pare a, elle aussi, contribue a augmenter l'attrait
touristique du pare. Toute cette activite, anterieure et actuelle, a fini par avoir des impacts
cumulatifs sur les ressources du pare. La presente etude tend a definir le concept de
}'evaluation des impacts cumulatifs, a expliquer ces impacts clans le pare, a proposer des
vi

solutions aux impacts permanents, et a elaborer des strategies permettant de surveiller les
changements ecologiques.
Evaluation des impacts cumulatifs
Les effets cumulatifs sur l'environnement sientendent des impacts cumules sur les

ecosystemes de nombreuses actions et transformations de toutes sortes, qui se sont
produites dans l'espace et dans le temps. On a commence a s'in~resser aux impacts
cumulatifs lorsqu'on s'est rendu compte que de nombreux effets, en apparence insignifiants,
de plusieurs projets distincts pouvaient, a la longue, avoir des impacts cumules importants.
Les methodes traditionnelles d'evaluation des impacts environnementaux (EIE) ne
conviennent pas tr~s bien lorsqu'il s'agit d'impacts cumulatifs. L'EIE s'effectue dans le
cadre d'un projet, est con~ue pour recenser les impacts eventuels sur l'environnement d'un
projet bien precis, et propose des mesures visant a eliminer OU a reduire ces impacts. Il est
rare que l'EIE se penche sur les effets d'un projet particulier en tenant compte d'autres
projets ayant des incidences sur le meme ecosysteme.
L'evaluation des impacts cumulatifs (EiC) est une forme elargie d'evaluation des
impacts environnementaux et permet d' etudier les effets combines de tous les projets,
an~rieurs, actuels et prevus, sur une region ou une ressource donnee. En consequence,
l'EIC doit elargir son cadre tant dans le temps que dans l'espace, plus que ne le fait l'EIE
classique. En fait, l'une des grandes difficul~ de l'EIC est la definition de limites
temporelles et spatiales qui conviennent; il se peut aussi que des limites de competence et
des contraintes politiques ou financi~res viennent compliquer !'evaluation.
Le socle reduit des connaissances sur les ecosystemes naturels limite egalement

!'utilisation efficace de l'EIC. Il nous manque, en effet, des connaissances fondamentales
qui nous permettraient de mieux comprendre comment les ecosystemes reagissent aux
agresseurs, seuls soit cumules, du milieu. L'EIC s'in~resse surtout aux reactions non
lineaires et aux seuils de reaction.
D'apres les recherches effectuees sur les methodes d'EIC, on ne peut contrer les
impacts cumulatifs qu'en adoptant une approche pluridisciplinaire, qui comprend une
analyse scientifique objective et une planification axee sur des objectifs.
Les limites de l 'EIE classique sont bien connues, et la nouvelle loi sur les
evaluations environnementales qui doit etre adoptee prevoit }'evaluation des impacts
cumulatifs des projets soumis. En con~uence, Pares Canada s'attend que l'EIC soit
ajoutee aux procedures d'evaluation existantes.
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Impacts cumulatifs au pare national de l'Ile-du-Prince-Edouard
Des recherches ont ete effectuees au pare national de l'Ile-du-Prince-Edouard de
decembre 1993 a fevrier 1994. On a etudie la provenance des impacts cumulatifs en
distinguant les trois categories suivantes : les effets produits dans le pare par des activites ou
des amenagements anterieurs OU actuels; les effets qui pourraient se produire a la suite de
1' application de concepts proposes ou de la realisation de projets d' amenagement, et les
effets produits a l' exterieur du pare.
L'etude a isole de nombreux elements producteurs de stress environnemental qui
contribuent au cumul des impacts, le plus important de ces elements etant la disparition, la
transformation et la fragmentation de l' habitat, et la modification des processus
geomorphologiques c6tiers. L'habitat avait deja ete gravement modifie avant
1'etablissement du pare, surtout par la transformation en terres agricoles. Parfois, les
activites du pare ont pennis la reconstitution de I 'habitat, mais, le plus souvent, les divers
amenagements et les activites n'ont fait que rfduire ou fragmenter !'habitat. L'impact
cumulatif se traduit par un ecosysteme forestier fragmente, qui ne ressemble guere aux
forets qui couvraient jadis 1'ile. Le projet de mettre en oeuvre un programme de
reconstitution de la Foret acadienne, s'il se concretise, contribuera a reduire I 'impact
existant.
Le long du littoral, les strategies de gestion adoptees ont surtout essaye de prevenir

tout mouvement de la c6te. C'est ainsi qu'on a beaucoup utilise les gabions et les eperons
pour emp&her !'erosion des dunes et des falaises, et qu'on a etabli des programmes de
stabilisation des dunes dans les endroits naturels d'erosion par l'eau et le vent, ainsi que
dans les endroits d'erosion par le vent provoquee par les humains. En fait, il a fallu
prendre ces mesures pour proteger les installations et les equipements qui n'avaient pas ete
places au bon endroit, la plus mal placee de ces installations demeurant la Route de la c6te
du Golfe, qui connait des problemes endemiques d'erosion du littoral.
Les effets de !'utilisation intensive du pare par les visiteurs sont egalement
import.ants, bien que !'impact soit beaucoup moins grand que !'impact des projets
d'amenagement d'installations et de travaux de genie civil realises clans le pare. On a
essaye de hausser le taux de frequentation du pare; c'est ainsi que le nombre de visiteurs a
monte en fleche apres la construction de la promenade. Cette demiere permet aux visiteurs
de se promener dans presque toutes les sections du pare et offre un acces non reglemente
aux plages et aux dunes par les sentiers pedestres. Si la re.conception et la fermeture de
certaines installations ont contribue a reduire les impacts negatifs dus a I 'utilisation par les
visiteurs, la promenade demeure un probleme.

L'etude a egalement pennis d'isoler uncertain nombre d'agresseurs qui pourraient
venir s'ajouter aux impacts cumulatifs sur les ressources aquatiques. D'apres le peu de
donnees que nous possedons, il semble que ces effets soient moindres pour le moment.
viii

Pour reduire OU eliminer les impacts sur }'habitat, il faut eviter toute reduction de
celui-ci, et, en meme temps, reconstituer I'habitat en mauvais etat. IJ faudrait sortir des
limites du pare et faire en sorte que les proprietaires fonciers prives et les autres organismes
de conservation de la region participent egalement aux efforts de remise en valeur de
l'habitat.
Toute reduction OU elimination des effets sur les processus catiers perturbes implique
un changement de philosophie de gestion. Les processus g6omorphologiques qui forment
les plages et les dunes ne doivent en rien !tre entraves. II faut done cesser de mettre en
oeuvre des programmes de protection du littoral et de stabilisation des elements naturels
d'erosion, et planifier la fermeture et l'enlevement eventuels d'importants tron~ns de la
route. nest egalement imperatif de restreindre }'utilisation par les visiteurs a l'aide de
panneaux persuasifs I par l' education I 1'application des reglements et l' interdiction de
stationner n'importe ou le long de la promenade.

Surveillance
Le pare national de !'Ile-du-Prince-Edouard et sa region ne cessent de se transformer
sur le plan ecologique sous l'influence de la nature et des humains. Pour se rendre
vraiment compte du rythme et de la portee de ces changements, il faut avoir recours ades
programmes de surveillance. Les programmes suggeres portent surtout sur la
comprehension du changement qui s'opere dans les dunes et le long du littoral, sur Jes
transformations de l'habitat et sur les variations de la qualit.e de l'eau.
Les programmes de surveillance des dunes et du littoral pourraient se resumer a une
analyse quinquennale de photographies aeriennes. Apres une restitution photogrammetrique
des zones dunaires, on pourrait effectuer une analyse GIS, qui donnerait des donnees
quantitatives sur le taux de changement et le volume de sable transporte et depose. 11 est
egalement possible d'etablir des programmes de surveillance en collaboration avec le Centre
g6oscientifique de I' Atlantique, et d 'y integrer des etudes de sediments recueillis le long de
la oote et en mer.
Il y aurait egalement lieu d 'analyser chaque annee l'etat trophique de tous les plans
d 'eau douce du pare, afin de surveiller tout changement de l'apport en nutrients. 11 faudrait
egalement prelever des echantillons d'eau el de sediments fluviatiles pour savoir s'ils
contiennent des residus de pesticides.

Impacts cumulatifs et futures

~valuations

Afin de pouvoir evaluer les impacts cumulatifs qui devraient faire l'objet d'une
evaluation propre a un projet, Pares Canada doit connaitre le contexte dans lequel le projet
est propose. S 'il aura un impact sur l ' habitat, l' evaluation devra tenir compte des effets
actuels que les activites, tant anterieures que presentes, ont cu sur l'habitat. Ce n'est
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qu'une fois ces effets connus que l'on comprendra vraiment !'impact reel du nouveau
projet. Pour simplifier les choses, on pourrait decider d'un niveau acceptable de
changement, bien que ce concept ne soit pas encore bien defini. Il est d'autant plus
complique de fixer un niveau acceptable de changement pour le pare national de l 'Ile-duPrince-Edouard que ce dernier connait deja un taux de changement particulierement eleve.
L'analyse SIG du pare est au nombre des instruments importa.nts d'evaluation. Une
fois la base de donnees etablie, il est facile de produire des donnees quantitatives sur les
elements du paysage du pare. Les sections asphaltees, l'amenagement des installations, les
zones de dunes perturbees et les habitats representatifs sont quelques-uns des parametres
dont il faudrait tenir compte dans !'evaluation des impacts cumulatifs des nouveaux projets
qui pourraient etre proposes.
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1: INTRODUCTION
1.0BACKGROUND
Prince Edward Island National Park (PEINP) is a narrow coastal strip of land on the
north shore of Prince Edward Island (Figure 1). It was established in 1937 as a recreational
seaside park, and later became an important element of Parks Canada's representative system
plan. The park's purpose within the plan is to protect an example of the Maritime Plain natural
region, and in particular the coastal barrier beaches and sand dune systems. Increasingly, Parks
Canada's ability to adequately protect the park's natural resources is being inhibited by the
popularity of the park's beaches as recreational destinations for Island residents and tourists,
primarily in the summer season. Loss of vegetation and bird colonies has occurred due to
visitor pressure, and the coastal sediment systems and dune dynamics have been modified by
park developments and practices aimed at protecting established facilities (Environment
Canada, Parks Service, 1991). The cumulative impact of these changes threatens the
sustainability of the park ecosystem.
Parks Canada policy states that all programs, policies, and plans must be subjected to
an environmental impact assessment (EIA). In the past, this has meant that individual projects
have been assessed for their potential impact on park resources, and modifications or
mitigative measures have been proposed to eliminate or minimise those impacts. However,
little attention has been paid to the potential cumulative impacts of various projects distributed
in time and space, such that over the history of human occupation, successive developments
have accumulated impacts greater than those evident during the assessment of single projects.
The consideration of the cumulative effects of natural processes, and historical, current, and
future human developments at PEINP is a necessary prerequisite to effective management
planning if the future of the park's resources is to be ensured.
Recognising this reality, Parks Canada conceived the current study to address this
concern. The objectives of the study were:
1. to develop an understanding of cumulative effects assessment (CEA) through a
comprehensive literature review;
2. to recommend guidelines for conducting CEA;
3. to apply this knowledge to the assessment of cumulative effects at PEINP, including
any effects arising from the draft management plan;
4. to identify mitigation measures to minimise, reduce, or eliminate cumulative impacts;
5. to suggest monitoring strategies to measure future environmental change.
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1.1 METHODOLOGY
Research was conducted between December 1993 and February 1994. The three main
information sources used in the research were literature review, map and air photo
interpretation, and personal interviews. Field observations were also recorded, although these
were restricted by the season.
Literature reviewed included park plans, surveys, inventories, resource studies, park
EARP files, park historical files, and pertinent papers from the scientific literature. Literature
was obtained from the Parks Canada library in Halifax, the PEINP library in Dalvay, the Killam
and Environmental Studies libraries at Dalhousie University, and the St. Mary's University
library. Some literature was also obtained from individuals and from the author's own
collection.
Map and air photo studies were conducted at the park in January. Maps from park
reports were examined (Parks Canada, 1977; Hirvonen and Allan, 1983), as well as an
incomplete series of detailed topographic maps from 1972 (l 11 to 100', compiled from 1971
aerial photography). Colour infrared aerial photographs taken in 1990 at a scale of
approximately 1: 19,000 were analysed for the entire park, and comparisons to older photo
series (1958, 1968) were made in several important locations. It had been hoped that
comparative studies of historical and recent maps and photos could be undertaken for the
entire park, but the park database and GIS was still in the developmental stages. The time
constraints of this contract did not allow for the manual production of such comparative maps.
Personal interviews were conducted with numerous staff at PEINP and Parks Canada,
Atlantic Region, as well as with knowledgeable individuals from the government and academic
community. Interviews were informal, and involved discussion of various issues related to this
study. A list of the individuals contacted is included in the references section.
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2: LITERATURE REVIEW OF CUMULATIVE EFFECTS ASSESSMENT
2.0 CUMULATIVE ENVIRONMENTAL EFFECTS
Cumulative environmental effects are generally considered to encompass all those
actions affecting a resource or area of interest over space and time. They include the
progressive addition of materials to the environment, such as industrial pollution, as well as the
progressive removal of materials from the environment, such as habitat loss (Peterson et al.,
198 7). Cumulative effects represent the combined effects of all actions which result in a
system's digression from the predicted natural state. Cumulative effects may include impacts
from many seemingly insignificant actions which when combined may be more substantial and
of a qualitatively different nature than the impacts of single events or stresses (Orians, 1986).
The U .S. Council on Environmental Quality in its 1978 implementing guidelines for the
U.S. National Environmental Policy Act (NEPA) (cited in Stakhiv, 1988) has defined the
cumulative impact of an action as:
the impact on the environment which results from the incremental impact of the action
when added to other past, present, and reasonably foreseeable future actions regardless
of what agency or person undertakes such other actions. Cumulative impacts can result
from individually minor but collectively significant actions taking place over a period of
time.
As summarised by Spaling and Smit (1 993), cumulative effects "refer generally to the
phenomenon of temporal and spatial accumulation of change in environmental systems in an
additive or interactive manner".
The scales of space and time implied in these definitions help to define the scope and
complexity of the problem of cumulative effects. The persistent addition of toxic chemicals to a
river may slowly degrade a specific watershed, the fragmentation of habitat may have
repercussions over an entire landscape, and the progressive accumulation of ozone depleting
substances and "greenhouse gases" in the atmosphere may produce cumulative effects of a
global nature.
Several classifications of cumulative effects have been developed. The Canadian
Environmental Assessment Research Council (CEARC), and the U.S. National Research
Council (NRC) in their proceedings of a binational workshop on cumulative effects, listed five
distinct mechanisms that can contribute to cumulative effects (CEARC, NRC, 1986):
1. Time-crowded Perturbations: Perturbations so close in time, that the affected
environment cannot recover from one insult before the onset of the next. An example
would be the loss of a salmon stock due to a decline caused by fishing pressure,
followed by the destruction of spawning habitat due to siltation originating from landbased disturbances.
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2 . Space-crowded Perturbations: Perturbations occurring so closely in space that their
effects overlap. Two or more pulp mills discharging effluent to a single watershed is a
good example.
3. Synergistic Effects: Combined effects, from two or more different perturbations,
which may be qualitatively or quantitatively greater than the sum of the individual
impacts. For example, innocuous chemical products could combine to form toxic
compounds.
4. Indirect effects: Effects that are manifest at some distance or time from the
perturbation, or through complex pathways. Delays are due to time lags, spatial extent
of stressor, system complexity. A well known example is the acidification of freshwater
due to atmospheric deposition of S04 and NOx particulates.

S. Nibbling: effects which cause incremental degradation of the environment. Many
national parks have suffered from chronic nibbling, where new facilities and
developments have continually been constructed, resulting in the gradual degradation
of the natural environment.

The fundamental concept is that many small effects may yield significant ecosystem
responses through additive or interactive processes. These processes arise either out of
repetition of a single stressor at frequencies greater than can be assimilated by the environment,
the combined effect of different stressors acting on the same environment, or a combination of
these two mechanisms.
In addition to this typology, several other issues need to be considered in relation to
cumulative environmental change. Chief among these are "precedent-setting", or growth
inducement actions which lead to changes in development pressures on a system (Contant and
Wiggins, 1991 ), and hence to an associated litany of cumulative effects. Another issue is the
cycling of actions or events such as clearcutting over space and time (Baskerville, 1986) which
can lead to time-crowded cumulative effects. Finally, an issue that presents particular scientific
difficulty is the uncertainty related to ecosystem structure and function which may lead to
unanticipated responses. For example, the notions of carrying capacity and thresholds are
germane to assessing cumulative effects, but are not well understood in an ecosystem context.
Further, 11 catastrophe and surprise" are characteristic features of most ecosystems (Woodley,
1993). Potential non-linear ecosystem responses to increasing cumulative impacts may lead to
fundamental, irreversible changes once a threshold is reached beyond which the system can no
longer recover from disturbance (U.S. NRC, 1986). The worsening fisheries crisis in Atlantic
Canada may be a salient example of this phenomenon.
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2.1 LIMITATIONS OF TRADffiONAL EIA AND THE EMERGENCE OF
CUMULATIVE EFFECTS ASSESSMENT
The complexities of cumulative impacts have not been adequately dealt with by
traditional methods of environmental impact assessment (EIA). Cocklin et al. (1992a) suggest
that EIA is perceived to be inadequate because of a discrepancy between the resultant
outcomes of the process and the expectations of people regarding environmental protection.
However, with respect to cumulative effects, the EIA process itself is flawed because of the
limited context in which it operates. In the past, EIA has been almost exclusively a projectoriented activity, focused primarily on assessing the potential environmental, and to a lesser
extent social and economic, effects of a single proposed project. This has meant that
assessments have focused on relatively narrow scales of space and time. Analysis has not
focused on the larger scales at which natural systems and collective human disturbances
operate. Consequently, the process has often failed to consider potential secondary or indirect
effects, or the combined effects of two or more independent or related developments (Cocklin
et al., 1992a). Further, EIA has tended to completely ignore the individually minor, but
collectively significant impacts that are a major contributor to cumulative effects (Cocklin et
al., 1992a). In order to address these issues, EIA must adopt a broader context as suggested by
Spaling et al. (1993) so that "regional assessments would consider the incremental and
cumulative impact of many individual site proposals".
The project-oriented focus ofEIA also means that the process is simply a reactive one,
responding to foregone development decisions. Rees (1988) has argued that previous
experience with EIA has proved this concept to be "inadequate if not naive" . The failure of
EIA to develop a context of comprehensive regional planning based on broad societal goals is
one of the driving forces behind interest in cumulative effects studies (Sonntag et al. , 1987). If
EIA is to effectively deal with the problems of development and environmental degradation it
must adopt a more anticipatory or proactive approach including the incorporation of CEA in
relation to regional multi objective planning activities (Stakhiv, 1988).
Recognition of the inherent limitations ofEIA as it is traditionally practised has led to
an increasing effort to develop techniques of cumulative effects assessment (CEA). In its
simplest form, CEA involves the "analysis, interpretation, and management of the accumulation
of impacts resulting from a number of individual developments on the environment"
(O'Riordan, 1986). In its most complex form it involves a broad application of environmental
assessment, scientific analysis, and regional planning, informed by societal goals (Rees, 1988;
Munro, 1986).
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2.2 CONCEPTUAL FRAMEWORKS FOR CEA

a) Problems
Several problems are inherent in the concept of a comprehensive CEA process. First.
the concept of cumulative effects implies that any assessment of them must adopt a broad
perspective in both space and time. The use of limited boundaries influenced by project design
and administrative constraints is one of the "trade-offs" made when conducting traditional EIA
(Beanlands and Duinker, 1983). Expanding the boundaries of impact assessments is the first
obstacle to be overcome.
Because of the complex interactions within ecosystems, an assessment of cumulative
effects should ideally adopt study limits which reflect some form of natural boundary
(landscape, ecosystem, watershed). The assessment boundaries must be chosen so they
encompass the "spatial and temporal dynamics of the environmental resources of concern and
the anthropogenic activities influencing them" (Preston and Bedford, 1988). For example, a
watershed boundary may be sufficient for detenni.ning cumulative effects of pulp mill effluent
on water quality within that defined area, whereas the effects on migratory birds utilising
wetlands within that watershed would require a larger spatial scale encompassing the entire
migratory ranges of the species of interest.
The definition of spatial boundaries is complicated by the fact that the boundaries of
natural systems are rarely coincident with jurisdictional or administrative ones. Some progress
has been made toward resolving this issue in New Zealand where new regional government
boundaries have been defined based on physical environmental characteristics such as
watersheds (Cocklin et al., 1992a).
Temporal boundaries also present some difficulties. In order to predict future
cumulative effects, current and future proposals must be studied in the context of past
developments, and the impacts of those previous actions must be understood. Further, a
reasonable forecast of future development pressure on the study area is necessary. However, as
Cocklin et al. (1992a) point out, "the paucity of data on environmental change through time
severely compromises the ability to introduce an historical perspective" . Contant and Wiggins
(1991) suggest that the expanded use of geographic information systems (GIS) and remote
sensing will improve this situation in the future.
While the spatial and temporal contexts have to be broadened, the definition of precise
boundaries for CEA in national parks must be made on a case-by-case basis. Recognising that
parks are seldom large enough to protect viable whole ecosystems, the spatial boundaries must
encompass all activities and developments affecting resources within the park and in the
surrounding ecosystem. Temporal boundaries must include historical and existing activities and
developments, and future forecasts. In remote parks where previous development has been
limited, the historical perspective may only involve a review of natural processes contributing
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to environmental change. Conversely, in heavily developed areas such as PEINP or the Rocky
Mountain parks, a greater retrospective study is required.
A second problem associated with CEA is an incomplete knowledge base regarding the
organisation and behaviour of ecosystems in response to cumulative effects. For example,
Baskerville (1986) has noted that impacts accumulate within ecosystems in different ways.
Consequently, an effective analysis of cumulative effects requires an understanding of the
nature, scale (area of influence), and rate of concentration and dispersal processes in the
affected environment (U.S. NRC, 1986). A lack of knowledge on the structure and dynamics
of the ecosystem may result in the delineation of inappropriate boundaries (Preston and
Bedford, 1988). With respect to wetland ecosystems, Bedford and Preston (1988)
acknowledge that the "scientific understanding required by decision makers for evaluating
consequences of multiple disturbances ... is far from complete" . The situation is worse for
complex terrestrial systems which have been less studied with respect to cumulative effects.
Detailed knowledge of expected ecosystem responses to stress and of potential
threshold levels for given variables is also essential to understanding cumulative effects.
Unfortunately, little of either a quantitative or qualitative nature is known, and predicting
thresholds has been cited as one of the most difficult problems facing science and CEA
(Preston and Bedford, 1988; U.S. NRC, 1986). The incomplete knowledge base has been
extended to include the functioning of socioeconomic systems which provide the impetus for
land use development (Contant and Wiggins, 1991).
b) Conceptual Approaches to CEA

While much has been published on the limitations of EIA, and the need for a better
proactive approach involving CEA, literature on how to achieve this goal is sparse and not
unanimous. Beanlands (1992) cites two recent bibliographies of cumulative effects which
indicated that only 20-30% of papers on the topic offered guidance on conducting CEA.
Notable efforts have been made to address the cumulative effects on wetlands (Stakhiv, 1988»
and on soil and water resources (Sidle and Sharpley, 1991 ). However, there is a dearth of
literature on the more complex issues of cumulative effects on terrestrial and marine
ecosystems. Nevertheless, some general issues regarding concepts of CEA are emerging in the
literature.
One of the main disparities in the literature involves the relative contributions of
rigorous science and subjective planning. Baskerville ( 1986) argues that CEA must focus on
rigorous science because it must attempt to forecast the future of a system, first in the absence
of perturbations, and then under the influence of all existing and foreseeable perturbations, in
order to measure cumulative environmental change. Preston and Bedford (1988) focus almost
exclusively on scientific issues in their discussion of cumulative effects on wetland ecosystems1.
Spaling and Smit (1993) concluded that this information-gathering, scientific approach to CEA
is the prevalent one.
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However, Munro (1986) suggests that the "question of social goals is of primary
importance" in defining the objectives of CEA. This view is supported by others who see broad
based multi-objective regional planning as a prerequisite for any meaningful system of CEA
(Rees, 1988; Stakhiv, 1988). According to Beanlands (1992), this view has found its way into
practice, such that in some cases methods of CEA are difficult to distinguish from re~onal
planning and integrated resource management exercises. While social goals certainly have a
great deal of relevance, they are also subject to political manipulation and economic pressures
which may deflect attention away from the environmental consequences of development
actions.
Probably the most logical and useful conception of CEA involves an amalgamation of
the two approaches. This idea is expressed in much of the recent literature. In a review article
on the topic, Spaling and Smit (1993) discuss the two different philosophies and conclude that
"one approach does not preclude the other, and for effective management they are both
essential". The authors envisage a linkage between science and planning whereby:
a planning approach to CEA can provide the regional context for assessing the
cumulative significance of any proposed human activities at the site level. Conversely, a
scientific analysis of cumulative environmental change attributable to past, present, or
anticipated development actions provides information pertinent to the setting of
environmental, economic, and social goals for planning and to the evaluation of
alternative courses of action.
The idea is supported by Gosselink et al. (1990) who contend that in addition to scientific
analysis, effective management of cumulative effects requires that decisions made at the site
level be 11 governed by earlier decisions made about the allowable extent of modification of the
whole landscape unit" .
Regardless of the theoretical approach taken, environmental monitoring must play a
fundamental role in CEA. The repetitive measurement of attributes made to understand the
state of an environmental system over time has been a focus of interest since the emergence of
EIA (Duinker, 1989). The increased complexity and uncertainty inherent in the analysis of
cumulative effects makes monitoring even more important.
Monitoring for cumulative effects has been defined by Davies (1991) as the "repetitive
measurement of the combined effects associated with multiple environmental stressors" . The
puq>0se of most monitoring programs is to identify trends in the state of the ecosystem, and to
link these trends to causal sources in order to gauge the effectiveness of assessment and
mitigation strategies
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c) Methodological Approaches to CEA
The conceptual framework of cumulative effects has continued to evolve since the
1986 CEARC and U.S. NRC workshop. There is still no widely accepted methodology for
conducting CEAs, but several methods have been discussed by various authors. Sonntag et al .
( 1987) suggest that adaptation of existing EIA techniques has had some success where the
scale and causes of impacts can be assessed on a local or regional basis (simple additive or
interactive relationships). However, they call for new assessment techniques where effects
occur over a large spatial scale or over very long time frames.
Among existing techniques with some applicability to CEA are matrix methods which
provide a connection between cause and effect. A matrix method was used by Clark (1986) to
assess cumulative impacts of air pollution on the atmosphere. According to Sonntag et al.
(1987), such matrix methods have been criticised because they fail to account for interactions
between ecosystem components and project activities and outputs, and therefore do not
address a major cause of cumulative effects. Likewise, Cocklin et al. ( 1992b) concluded that
matrix methods generally fail to deal adequately with the complex inter-relationships typical of
cumulative effects. An attempt at defining a more complex "system matrix" was made by
Sonntag et al. (1987) but the application of the theory was not fully developed .
Another technique is the input-output method adapted from industry models of supply
and demand to model economy - environment interactions. Cocklin et al. (1992b) maintain that
these methods are limited due to the difficulty of modelling environmental responses.
However, input-output techniques have been used in conjunction with other methods in an
integrated approach to wetlands assessment (Stakhiv, 1988).
A less rigorous approach was advanced by Gosselink et al. (1990) consisting of a threephase methodology for assessing cumulative effects incorporating both scientific and planning
components:
1. Assessment - characterisation of ecosystem structure and functional processes in a
designated landscape unit;
2. Goal-setting - public consensus on environmental goals based on the assessment and
pertinent legislation;
3. Implementation - development of management plans reflecting goals and landscape
structure and function of the area.
The assessment process utilises a number of "landscape indices" to monitor the health of a
broad ecosystem. In applying the method to a forested wetland ecosystem, Gosselink et al.
(1990) used measures of forest structure and land use, stream discharge and water-quality
records, breeding bird surveys and Christmas bird counts to assess changes in ecosystem
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health. The authors acknowledge that the latter two steps of the process are value-laden
components. Ideally goals established through regional planning will allow for a balance
between environmental protection and regional development .
Four existing methods of assessment which may have some application to CEA have
been outlined by Stakhiv (1988):
1. Valuation methods and models based on subjective statistical determinations of
impacts on predetermined ecosystem attributes. In itself this is too reductionist an
approach.
2. Ecosystem effects modelling, using mass balance, or input-output techniques to
simulate system response. Examples cited by Stak.hiv {1988) all failed due to the
complexity and infonnation needs involved.
3. Theoretical approaches based on conceptual perspectives such as resource
economics, or energetics. These models are too narrowly constrained by one
perspective to be effective methods of CEA
4. Land use designation approaches which translate societal goals and environmental
objectives into land use restrictions. Planning must include consideration of both
"technically supported goals related to resource conservation and social goals related to
the local political and social setting.
Stakhiv (1988) drew heavily on this last approach, and to a lesser degree on the other
concepts and methods discussed above, to develop a model for wetlands CEA and permit
processing in the United States. The model takes an integrated approach which relies on the
following four sets of infonnation:
(1) a set of development-conservation goals against which alternative actions and
policies may be evaluated;
(2) a set of forecasts of expected growth and development scenarios that attempt to
fulfil the desired goals;
(3) a set of biophysical wetlands constraints operating within a developed theory or
model of ecosystem response to natural and human perturbations; and
(4) a set of environmental protection standards and criteria that serve as minimal
constraints, defining acceptable carrying capacity, within which a comprehensive
assessment of impacts on an area can be made."
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The model also uses input-output analysis to evaluate ecologic-economic impacts. A similar
"systems model" put forth by Sonntag et al. (1987) focused on cause-effect relationships
between perturbations and ecosystem structure and processes, but did not fully develop the
associated planning context. The information needs inherent in the above approach reflect the
complexity of CEA.
The evolution of conceptual models of CEA has been accompanied by the development
of analytical tools to assist in prediction and assessment. A study by Johnston et al. (1988)
utilised current and historical water-quality data, aerial photo interpretation, statistical analysis,
and GIS techniques to study the relationship between disturbed and undisturbed areas in an
upland watershed and the cumulative effects on downstream water quality. The GIS provided
the ability to consider a broad spatial and temporal context, and evaluate the importance of the
position of various wetlands within the landscape. In a study similar to this current
investigation, Sebastiani et al . (1989) utilised a similar approach to map changes in land use
and environmental characteristics over a 37-year period in a coastal landscape in Argentina.
The results of the study were then used to develop proposed guidelines for further land use
planning in the area.
In addition to providing an effective means of representing spatial dimensions and
relationships, and environmental changes over time, a GIS can also evaluate various future
scenarios. Computer modelling programs are other important analytical tools which may be
used in conjunction with GIS . Since a GIS is limited in its ability to represent cause-effect
relationships, Cocklin et al. (1992b) have suggested the use of "side models" designed to
represent ecosystem processes which could provide information to the GIS in order to improve
representation of causal links.

d) Conclusion
Perhaps the most important conclusion to be drawn from the literature review is that
CEA requires a "plurality of approaches" (Spaling and Smit, 1993), encompassing rigorous
science, goal-setting, and regional planning. The general principles which need to be
considered in conducting a CEA are:
1. Due to the spatial complexity of cumulative effects, an ecosystem approach must be
adopted, and indicators of environmental health and ecosystem integrity must be
identified.
2. Due to the temporal influence of cumulative effects, past and present developments
and activities must be documented and considered along with foreseeable future
initiatives.
3. Ecosystem responses to previous and ongoing developments and activities must be
understood as well as data allows. Lack of baseline data and historical monitoring
hinders this process.
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4. Environmental attributes, existing development and land use, and societal goals
should be used to define permissible levels of development activity.

5. Ideally CEA will be conducted in relation to a regional land use plan developed as
part of the process. This may be complicated by political and jurisdictional issues.
6. Continuing scientific investigation and ecosystem monitoring should be carried out in
order to increase understanding of ecosystem processes, and to test the validity of
previous and ongoing mitigative strategies and assumptions about ecosystem responses
to stress.
7. Analytical tools such as GIS, aerial photogramrnetry and satellite imagery, and
computer modelling should be used to gain insights into system behaviour and
cumulative environmental change.

13

3: EARP, THE CANADIAN ENVIRONMENTAL ASSESSMENT ACT,
CEA AND PARKS CANADA

In Canada, the federal Environmental Assessment and Review Process (EARP) was
established in 1973, and formalised in 1984 through the implementation of a Guidelines Order.
The process was established to assess the environmental effects of any project proposal
involving the federal government. As a means for comprehensive environmental assessment,
EARP proved inadequate in two major ways. First, it applied only to projects and proposals
under federal jurisdiction, or where federal money was involved. Thus many significant private
sector projects, and certainly many actions contributing to cumulative effects were exempt
from consideration. Second, it was not clear whether EARP applied to policy, and there was
never a court challenge to resolve this issue. However, in practice, EARP was applied only to
the determination of the significance of effects related to individual projects, and not to
cumulative effects, or higher level policy and management activities. Consequently many
important policy and management decisions which may have contributed to cumulative effects,
such as land use plans, farm subsidies, agricultural, fisheries and forest management practices,
and transportation, trade, and urbanisation policies were not subject to EARP evaluations
(Munro, 1986; Rees, 1988). These problems were compounded by the fact that the EARP was
also prone to "excessive political discretion" (Rees, 1988), although court decisions in the
Rafferty-Alameda, and Oldman River cases helped to rectify this problem by interpreting the
EARP Guidelines Order so that they gained the force oflaw.

In 1979, in response to the establishment of EARP, Parks Canada formalised the
process into its own policy and developed a management directive in 1981 relating to EIA for
projects under its jurisdiction. The latest formulation of parks policy states that Parks Canada
"will be exemplary in the implementation of federal legislation pertaining to environmental
assessment and review in national parks" (Parks Canada, 1994, s. 3.2. 13). In addition to
specific projects, the policy extends to programs, policies, and plans. In accordance with these
documents, all projects or activities proposed by Parks Canada are subject to assessment at the
appropriate levels of rigour (screening, initial environmental evaluation; or environmental
impact statements in the case of some externally proposed activities) (Management Directive
2.4.2).
However, a review of 14 representative Parks Canada screening reports from across
the country conducted by Elkin and Smith ( 1988) found half of the evaluations to be
inadequate by EARP standards. Additionally, the authors found that cumulative effects were
not discussed, and in fact the 11existence of other past, current, or future projects in the (park)
region (was) rarely acknowledged" (consideration of cumulative effects was not required by
the EARP Guidelines Order). The lack of consistent and effective monitoring programs was
cited as the weakest component of all the reports. The poor monitoring record reflects the
inadequate level of resources that has been allocated to monitoring studies.
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The EARP Guidelines Order indicated that environmental assessment should be used as
a planning tool, early in the process before any irrevocable decisions were made. However, as
it was applied, the EARP took a narrow view of EIA, utilising it as a reactive tool in response
to project proposals, responsible for detennining the way in which a project can proceed in the
most appropriate manner. In his critique of traditional EIA and the EARP process, Rees (1988)
discussed this limitation and suggested a connection between sustainable development and a
reformed EIA process encompassing a comprehensive planning-based approach to CEA In his
view existing EIA is a reactive process whereby the
economy and proposal are considered to be the independent or driving variables, and
the environment and EA the dependent ones. By contrast, sustainable development
(including better EIA and CEA) requires a proactive and planning approach in which
ecological integrity is the governing factor and the permissible level of economic
activity is the dependent variable.
This view applies directly to Parks Canada's legislative mandate which gives the maintenance
of ecological integrity primacy over other issues when considering park zoning and visitor use
(National Parks Act, S.C. 1991, c. N-14, s. 5(1.2)).
For various political and legal reasons, a package of reforms to the EARP Guidelines
Order was announced by the federal government in 1990. The reforms included both legislated
and non-legislated components. The Canadian Environmental Assessment Act (CEAA) was
passed on June 23, 1992, and was officially proclaimed in January, 1995. The new Act
recognises four different kinds of assessment: screening, comprehensive study, mediation, and
panel review. Application of the Act is still limited to areas of federal involvement, and political
discretion is still a potential problem. Further, the Act applies to projects only, and therefore
may be more limited in scope than the EARP. However, a non-legislated environmental
assessment process for policy and program proposals was announced as part of the reform
process (Federal Environmental Assessment Review Office (FEARO), 1993). In support of
this commitment, FEARO and its successor the Canadian Environmental Assessment Agency
are working to develop methods for policy and program assessments.

An important improvement of the CEAA over EARP is the requirement to assess the
cumulative effects of projects and physical activities defined in the Act. The Act requires that
all assessments shall consider:
(a) ... any cumulative environmental effects that are lilcely to result from the project in
combination with other projects or activities that have been or will be carried out;

(b) the significance of the effects referred to in paragraph (a)" (S.C. 1992, c. 37, s.
16(1 )).
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A discussion paper prepared by Ecosystems Consulting Inc. (1992) has interpreted this
section to apply only to projects or activities that have already been approved at the time of a
CEA, because of the phrase or will be carried out. A reference guide on cumulative effects
prepared by FEARO interpreted the phrase to imply that "at a minimum projects or activities
that have already been approved must be taken into account" (FEARO, 1994). Further,
FEARO stated that:
The environmental effects of uncertain or hypothetical projects or activities need not be
considered. Nevertheless it would be prudent to consider projects or activities that are
in a government approvals process as well" (FEARO, 1994).
Although in practice decision makers and EA practitioners could still assess the consequences
of "reasonably foreseeable" future projects or actions, the lack of a specific requirement to do
so could present a hindrance to comprehensive, forward-looking CEA.
No definition of cumulative environmental effects is given in the Act, although the
concept is discussed in FEARO's reference guide. Environmental effects are defined in the Act
as:
(a) any change that the project may cause in the environment, including any effect of
any such change on health and socio-economic conditions, on physical and cultural
heritage, on the current use of lands and resources for traditional purposes by
aboriginal persons, or on any structure, site or thing that is of historical, archeological,
paleontological or architectural significance, and

(b) any change to the project that may be caused by the environment, whether any such
changes occur within or outside Canada" (S.C. 1992, c. 37, s. 2(1)).
This definition should be broad enough to allow the assessment of any significant
cumulative environmental effects, subject to the limitation discussed above.
In accordance with current policy statements and CEAA, Parks Canada is
implementing CEA into future EIA procedures at both the project and planning levels. This
cumulative effects study, conducted at Prince Edward Island National Park between December
1993 and March 1994, was the first attempt to apply the concept of CEA to a national park in
the Atlantic Region.

16

4: CUMULATIVE EFFECTS OF DEVELOPMENT AT
PRINCE EDWARD ISLAND NATIONAL PARK
4.0 BACKGROUND
PEINP is a narrow strip of coastal land extending for approximately 40 km along the
nonh shore of Prince Edward Island. It was established in 1937 to protect the historic sites of
Dalvay-by-the-Sea and Green Gables, and to provide a seaside recreational park centred
around the coastal beaches and dunes (Parks Canada, 1986). As a seaside attraction, early
planning and management focused on the recreational resources of the park (Lothian, 1987). In
193 7, the park encompassed 20. 7 km2 . A land acquisition program was initiated in 1968 and
the park area is now 25.9 km2 . Several properties adjacent to the park have also been acquired
and are held as federal crown lands with the intent of eventually incorporating them into the
park.
As the mandate of Parks Canada eventually changed to reflect a greater role for
ecological protection, so the role for PEINP changed. The specific purpose of PEINP within
the National Parks System Plan is:
to protect for all time a nationally significant natural area which is representative of the
Maritime Plain Natural Region and the cultural resources found therein, and to
encourage public understanding, appreciation, and enjoyment of these heritage
resources so as to leave them unimpaired for future generations.
The essential natural elements of this region include Permian sandstone geology, extensive
barrier beach and sand dune systems, Acadian forest communities, upland coastal plains, rivers,
and estuaries. PEINP contains good representative examples of the Permian geology and the
barrier beach/dune systems. In addition to PEINP, Kouchibouguac National Park in New
Brunswick also represents this region. Other fine examples of this natural region can be found
at Les Iles de la Madeleine and along ponions of the Northumberland Shore of mainland Nova
Scotia.
PEINP also provides critical protection for two species considered to be at risk by the
Committee on the Status of Endangered Wildlife in Canada (COSEWIC). Approximately 21
breeding pairs of the endangered piping plover (Charadrius melodus) nest in the park. In 1979
there were only 50-60 pairs in P .E .I., and 450 to 600 pairs in Canada (Corbett, 1979). The
Gulf of St. Lawrence aster (Aster laurentianus) is a small wildflower extant in the park which
is considered imperiled in Canada and critically imperiled in P .E.I. because of its extreme rarity
(Jacques Whitford Environment Ltd., 1991). A 1986 survey identified only 14 specimens
within the park, although a 1993 survey located several thousand plants (Ristau, pers. comm.),
suggesting that the first survey was flawed, and that the plant's rarity, at least within the park,
may have been overstated.
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According to Parks Canada (1986), resource concerns in the park arise from three
realities:
1) The small size of the park;
2) The ease of accessibility of most park resources to high visitation, and;
3) The high level of existing development.
The linear nature of the park, the fragmentation of remaining habitat, and the sensitivity of
certain resources should also be considered as important factors. These factors produce intense
pressures on park resources, originating both inside and outside the park boundaries, and lead
to significant cumulative environmental effects.
To reiterate, cumulative effects develop by one or both of the following processes:
1. Repetition of a particular activity over time, so that individually minor impacts
accumulate;
2. A combination of a number of discrete perturbations impacting a resource, so that
effects from different sources are manifest over the same time frame (i.e. before system
can recover).
At PEINP, both categories of cumulative effects have occurred since the development of the
park. Cumulative effects are discussed below in terms of those effects caused by previous or
existing developments in the park (section 4.2), those effects likely to result from the draft park
management plan (section 4.3), and those effects originating outside of the park boundary
(section 4.4). The significance ofidentified impacts is discussed in Chapter 5.

4.1 IDSTORICAL ENVIRONMENTAL CHANGE
The degree to which the park truly represents the natural features of this region is
affected by previous anthropogenic environmental change in the area. When PEINP was
established in 1937 it included an area that had already been intensely modified by human use
and occupation. Most of the forests had been removed from the till uplands and coastal
headlands to supply timber or to make way for agriculture. Ecologists believe that the island
was originally covered by Acadian forest consisting of sugar maple (Acer saccharum), beech
(Fagus grandifolia), yellow birch (Betula al/eghaniensis), white pine (Pinus strobus), and
hemlock (Tsuga canadensis) on well drained sites, and white spruce (Picea glauca), balsam fir
(Abies balsamea), cedar (Thuja occidentalis), and tamarack (Larix laricina) on poorly drained
sites (Parks Canada, 1977). Deforestation and subsequent agricultural activity has been so
widespread on the island that the seed source for these native species has been drastically
reduced. Recent afforestation of old fields in the park area generally leads to a forest
dominated by white spruce, fir, and white birch (Betula papyrifera). Consequently the forested
landscapes within PEINP do not represent those typical of the natural area which the park was
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established to protect. To address this concern, ecological restoration of elements of the
Acadian forest is planned for the park.
Since the park was established various changes have occurred which have had effects
on the existing environment. Old fields have reverted to forest, increasing available habitat,
although it is not representative of the original forest cover. However, numerous park
developments and activities have eliminated or degraded existing habitat. These include the
construction of the Gulf Shore Parkway and other park access roads, golf course construction,
development of campgrounds, beach facilities and associated parking areas which have
contributed to extensive visitor damage to the dune systems, and dune and shoreline protection
programs. A chronology of development at the park is presented in Table 4.1. The effects of
these developments are discussed further below.
Determining the amount of area affected by these various developments is complicated
by the current state of the parks database. In 1978 it was estimated that 5% of the park was
paved (J. Ouellette, pers. comm.). This figure does not include road shoulders, mowed areas
etc. The park ecological inventory classified impact areas as a vegetation type, and included
mowed areas (road shoulders, golf course etc.), dune areas with trampled vegetation, and old
fields with no top soil (Hirvonen and Allen, 1983). Jacques Whitford Environment (1991)
determined these impact areas to total 10% of the park area. Thus, a very rough estimate of
park area adversely affected by intensive development is 15%. The new database being
prepared will be capable of accurately determining the area of each impact category, which will
allow for a more accurate determination of the area affected by park activities, developments,
and habitat changes.
In addition to internal activities, changes occurring outside the park have continued to
have an effect on park resources. This is particularly true in the Cavendish area where tourism
development has been the greatest. The area along highway #6 adjacent to the park has seen
the most development. There are currently several theme/amusement parks, private
campgrounds, hotels, cottage sites, and associated tourist service facilities, Cottage
development in the Stanhope area has also proliferated. These developments have resulted in a
change from natural habitat or agricultural use to intensive use, and have contributed to
increasing visitor pressure on the park.

Table 1: Chronology of Development at PEI National Park
(sources: Lothian, 1987; park reports and EARP files ; pers. comm.).

1937

-park established
-work started on road from Dalvay to Covehead
-change houses established at Dalvay and Cavendish Beaches
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1939

-maintenance compound established at Dalvay
-road access from park boundary to Brackley Beach
-gravel road completed from Tracadie to Stanhope
-primitive campgrounds with shelters established at Stanhope, and at Dalvay, Brackley,
and Cavendish Beaches
-extensive landscaping and house repairs at Green Gables
-9-hole golf course opened at Green Gables
-commencement of club house construction (completed in 1940)

1940

-Green Gables golf course expanded to 18 holes
-construction of tennis courts at Dalvay House (Dalvay By The Sea)
-maintenance building constructed in Cavendish area
-Stanhope road connected to Stanhope Beach

1942

-original buildings at Dalvay expanded to house staff and supplies

1947

-warden's residence constructed at Cavendish

1948 -construction of shore road from North Rustico to New London Bay initiated
-two cottages constructed at Dalvay House
1949

-tennis courts constructed at Green Gables and Brackley
-13 cottage units constructed at Green Gables Bungalow Court

1950

-Green Gables opens to the public as a tea-room and souvenir shop
-12 additional cottages constructed at Green Gables Bungalow Court
-construction of recreation hall at Cavendish Beach
-construction of bandstands at Cavendish and Stanhope Beaches (later converted to
refreshment stands)
-kitchen shelter constructed at Brackley Beach campground
-Dalvay-Stanhope road extended to Covehead Harbour
-expansion of Stanhope campground

1951

-workshop and store house added to existing maintenance building in Cavendish
-Dalvay Covehead road hard-surfaced

1952

-North Rustico - New London Bay shore road hard-surfaced
-four additional cott.ages built at Green Gables Bungalow Court

1953

-work on Rustico Island causeway commenced at Little Harbour channel
-work commenced on new Cavendish campground (at present location)
-trailer facilities added to Stanhope campground
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1954

-new garage constructed at Dalvay

1955

-Little Harbour channel successfully filled in at causeway
-Cavendish Beach campground closed; new campground opened
-commenced upgrades at Stanhope campground -continued until 1961 (including
shelters, electrical system, and service buildings)

1956 -Gulf Shore Parkway scheme initiated with seal coating of existing portions of roadway
in both Dalvay and Cavendish sectors
-improvements to Brackley Beach campground, including sewage system (continued
until 1960)
1957

-Covehead bridge constructed

1959

-warden building upgraded in Cavendish
-expansion of Cavendish campground commenced, including water and sewer service
and trailer facilities (continued until 1962)

1960

-Brackley-Rustico section of Gulf Shore Parkway completed

1961

-central stores building constructed and garage expanded at Dalvay compound
-Gulf Shore Parkway completed
-overnight camping discontinued at Brackley

1962

-development ofRustico Island campground facility begun

1963

-water and electrical services, kitchen and toilet buildings established at Rustico Island
campground

1964

-redevelopment of Brackley day-use area completed, including expanded parking areas,
new change houses and service buildings
-Rustico Island campground opened

1965

-relocation of Cavendish Beach recreation hall to the Cavendish campground for use by
interpretive staff

1967

-substantial alterations to Green Gables clubhouse

1968

-Green Gables tea-room concession moved to the golf clubhouse; Green Gables house
re-opened to public with Parks Canada guide service
-Rustico Island day-use area constructed
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1979

-construction initiated on new Brackley parking areas and day-use facilities (completed
in 1982)

1980

-construction of upgraded day-use facilities at Cavendish, and new facility at Cavendish
East
-relocation of north end of Green Gables golf course due to encroachment of dunes

1983 -removal of old Brackley parking lot located in dunes
1984

-redevelopment of Stanhope Lane Beach

1988

-construction of Cavendish infonnation centre, including offices for the RCMP, the
warden service, and the local municipality
-removal of Rustico Island day-use parking area, and portion of Gulf Shore Parkway
from Rustico Island campground to the tip of the island

1993

-construction of Cavendish municipal sewage lagoons
-extensive redesign and expansion of Green Gables parking

1994-2004 (Proposed)
-extensive redevelopment of Green Gables site
-closure and removal of Cav~!ldish sandspit parking lot
-provision of alternate access to Cavendish sandspit
-provision of day-use facility at North Rustico Beach
-design and construction of new Dalvay administration complex
-expansion of Dalvay By The Sea including 10 cottages
-closure of a portion of the Gluf Shore Parkway north of Lake of Shining Waters

4.2 CUMULATIVE ENVIRONMENTAL EFFECTS FROM PREVIOUS OR
CURRENT DEVELOPMENTS AND ACTIVITIES IN THE PARK
Individual effects are identified and discussed briefly below, and presented in Table 3.
A discussion of cumulative effects relative to key resources is presented in Chapter 5.

a) Construction of the Gulf Shore Parkway and Related Access Roads
The Gulf Shore Parkway (GSP) was constructed in the late 1950s to provide a highway
sightseeing experience to visitors. The road runs nearly the whole length of the park, from
Cavendish campground to North Rustico, and from Rustico Island to Dalvay. The construction
of the road has had numerous environmental effects, some of which are considered cumulative.
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The most significant effect of the GSP is interference with natural dynamic geomorphic
processes which are essential to the creation and perpetuation of the park1s extensive coastal
sand systems. Several examples will illustrate the problems. The construction of a causeway
connecting Brackley Beach to Rustico Island was constructed across Little Harbour inlet
between 1953 and 1955. This caused the senescence of a previously active tidal delta system
on the east side ofRustico Bay. According to East (1980), local fishermen favoured a
causeway over a bridge because it would increase tidal outflow at the Rustico Harbour mouth
where siltation problems were being encountered. The causeway has been successful in
trapping sand and extending the barrier dune system along the eastern edge ofRustico Bay.
However, by closing one ofthe former tidal inlets to the bay, the coastal processes affecting
the only other inlet at North Rustico were dramatically altered. In combination with severe
storms, this led to the rapid destruction of the western tip ofRustico Island, where it had been
hoped a bridge could be built to North Rustico (Lothian, 1987). By 1980, between 20,000 and
30,000 m 2 ofRustico Island had disappeared, despite engineering efforts to stabilise the
tenninus (East, 1980). This sequence of events is well illustrated in a series of historical aerial
photographs from 1935, 1958, 1968, and 1974 (reproduced in Eastern Ecological Research,
1976, p.119). Figure 2 shows a comparison of the Rustico Island terminus between 1968 and
1990.
At Cavendish Main Beach, the GSP was constructed immediately landward of an
actively receding dune system. Consequently, as the system recedes sand has begun to
accumulate on the roadway, causing traffic hazards and sand clearing problems. Evidence of
this problem is visible in 1974 aerial photographs. Removal of this section of road was
recommended by Airphoto Analysis Associates (AAA) (1973). The road has remained, and the
problem has continued, such that a subsidiary dune ridge now exists on the south side of the
road. The road currently rests in a canyon bounded on both sides by dunes. Removal of the
road was planned in the previous park management plan, but due to political pressure the road
was never abandoned. The removal of the road was again recommended by P . Lane and
Associates in 1990. Removal of the road is now planned again, but is contingent on an upgrade
of provincial highway #6 (C. Ristau, pers. comm.).
A similar problem whereby the GSP impedes natural dune migration is occurring at
Covehead Bridge where drifting sand requires frequent removal. Comparable problems are also
likely to develop immediately west of the Brackley day-use facility where the road traverses a
senes of high dunes, and along the Rustico Island causeway where active sand accumulation is
occurring. Portions of the causeway may also require repair due to subsidence of the sand
substrate, which is causing a low depression to develop in the road .
Another significant problem associated with the GSP is the increased access it
provides. A dramatic increase in park visitation occurred in the early 1960s, coincident with
the completion of the GSP (Figure 3). In many areas the road shoulders are wide enough to
pennit vehicular parking which leads to unregulated access to the beaches gained by traversing
the dunes. Historical and recent aerial photographs reveal extensive footpaths through the
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Figure 2 : Rustico Island Terminus, 1968, 1990
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dunes, emanating from various locations along the GSP (particularly Dalvay and Brackley
beaches).
The GSP has also resulted in the loss and fragmentation of park habitat. In addition to
the existing road, the sand and gravel pit, the asphalt plant site, and access roads used during
construction are still clearly visible as impacted areas on recent (1990) colour infrared photos.

In terms of its effect on coastal geomorphology, the GSP is cumulative in an additive
fashion with breakwaters constructed at Blooming Point, North Rustico, and Cavendish
Sandspit, and with coastal protection projects discussed below.

b) Coastal Erosion Control
In an effort to protect facilities and infrastructure, numerous coastal protection projects
have been undertaken at various locations within the park. These projects have consisted
primarily of gabions and groynes designed to stabilise eroding coastal areas. Key areas where
these structures have been employed include: Cavendish, Brackley, Stanhope, and Dalvay
beaches~ Rustico Island~ and in headland areas around Orby Head and Cape Turner.
Collectively all of these developments interfere with natural dune dynamics by altering the
sediment budget, transport, and deposition regimes in the coastal environment.

c) Day-Use Facilities and Parking Areas
The GSP led to the development of day-use facilities adjacent to the main beach areas
of the park. The construction of these facilities (and the Cavendish Visitor Information
Centre), and in particular the associated parking areas, has led to a significant loss of habitat.
In certain areas, the location of these facilities impeded natural dune migration, necessitating
the eventual removal of these facilities. For example, the original Brackley and Cavendish
parking areas were located in backdune areas where they began to interfere with sand
migration. A redesign and relocation of the facilities to more stable inland areas underlain by
till was required . Gregor's Lane Beach is an example of a remaining access located
inappropriately. The access road traverses the dune ridge, and the small parking lot is located
in the dune crest. Mobile sand is accumulating on this road bed.

An often overlooked effect of day-use facilities is their tendency to act as loci for
intensive use. While this is generally perceived as a benefit in that it concentrates visitors in
select areas, it also has a cost in that it may encourage excessive use of sensitive dune habitats.
In most cases, these facilities have been designed with proper dune crossing and humanchannelling devices in place so as to minimise the effects oflarge numbers of visitors. The
Cavendish Sandspit is one significant exception, where a parking area was provided without
designed access over the dunes, consequently leading to the dramatic degradation of the
adjacent dunes by pedestrian and vehicular traffic. The area was later designated as Zone 1, but
the facilities were not withdrawn. This access point is now scheduled for closure.
25

d) Intensive Recreational Use of Beaches and Dunes
A high degree of visitor use has resulted from the construction of the GSP and the
development of beach facilities along the corridor. The number of visitors to the park increased
dramatically in the early 1960s, coincident with the completion of the GSP. Visitor use in the
park increased from 108,000 in 1951to386,000 in 1960, and to 952,000 in 1961 (Lothian,
1987). The figure exceeded one million in 1962. Current park visitation is estimated from the
number of vehicles entering the park. Approximately 2.1 million people visited the park in
1993 (Figure 3) (park stats from H. Robichaud, pers. comm.).
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Figure 3: Annual Visitation to PEI National Park
Source: Lothian (1987); recent park statistics

Visitor use of the beaches in the park is heavy during the summer. Estimates of visitor
numbers during a typical sunny, summer day are in the order of2,000 to 3,000 people at
Cavendish Beach (C. Ristau, pers. comm.). A maximum of 20,000 visitors was estimated for a
special event at Brackley Beach in 1990 (P. Lane and Associates, 1990). This popularity
causes degradation of dune habitats in the form of vegetation trampling and the creation of
well defined footpaths. Despite existing dune crossing structures, many visitors still choose the
shortest route over the dunes from their vehicle to the beach. Since people are permitted to
park their cars along the GSP, many trails have been created away from designated dune
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crossings . More than 150 separate trails have been counted in the dunes throughout the park
(C. Ristau, pers. comm.). In severe cases, the removal of vegetation along these footpaths
decreases the stability of the sand substrate, and may lead to increased erosion by aeolian
processes.
Intensive use also has an impact on biota. High numbers of visitors may cause both
psychological and physical disturbance to nesting shorebirds, in particular great blue herons
(A rdea herodias), common and arctic terns (Stema hirundo, S. -paradisaea), and the
endangered piping plover, leading to the abandonment of nests and former nesting areas. It is
thought that human disturbance and damage has reduced the nesting areas and contributed to a
decline in breeding populations ofthese species (Environment Canada, Parks, 1991). Current
piping plover nesting areas, which also include all known tern colonies in the park, are closed
to visitors during the breeding season (Parks and People Association, 1993a, 1993b).
The only plant species at risk in the park, the Gulf of St. Lawrence Aster is listed as
vulnerable by COSEWIC. Recent surveys suggest that the current aster numbers and
distribution are sufficient to sustain a viable population (C. Ristau, pers. comm.). The plant is
probably not threatened by visitor use because it occurs on the margins of dune slacks and
ponds where visitor use is low. However operations and maintenance activities threaten some
populations and habitat, in particular at the Long Pond outflow where periodic dredging is
required to maintain water flow through a culvert under the GSP.

e) Dune Crossings and Rehabilitation Programs
The establishment of dune crossings can have positive cumulative effects by reducing
the degree of existing impact caused by unregulated pedestrian dune crossings. However, they
may produce unexpected erosional or depositional effects if located or designed
inappropriately. This is the case at Cavendish Main beach where sand is now accumulating on
top of an engulfed boardwalk under which there was previously an eighteen foot clearance.
Likewise, rehabilitation programs can have both positive and negative effects. If
rehabilitation is designed to stabilise areas damaged by human use, then positive cumulative
effects result. However, if rehabilitation techniques are used to interfere with geomo.-phic
processes by "plugging" natural blowouts and washovers, then negative cumulative effects
result. These natural erosional features are an important part of the dune ecosystem, and
elimination of them can destabilise the entire system. Both cases of rehabilitation have occurred
in PEINP. Notably, efforts to stabilise a natural blowout at Cavendish Main Beach adjacent to
the GSP have resulted in the continual destruction of the adjacent dune ridge as the blowout
fills with sand and becomes plugged.
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f) Green Gables Golf Course
The Green Gables golf course has several environmental effects which contribute, or
may contribute, to cumulative problems. Chiefly, the 18-hole course has resulted in the loss of
a significant portion of high quality upland habitat.
Another potential environmental problem is associated with turf management activities
at the golf course, and at other sites in the park. Annual applications offertiliser and various
pesticides are used on the course. No EARP screening has been conducted on these activities,
although an assessment is planned (C. Ristau, pers. comm.). A stream traverses the golf course
and feeds the Lake of Shining Waters. Parks Canada has not carried out any water quality
monitoring or stream sediment sampling on this water course to test for the occurrence or
effects of turf maintenance chemicals. Six samples were obtained from this watercourse by
Environment Canada and analysed for pesticide residues with negative results. This stream
originates on farm land, thus there is potential for additive or synergistic effects occurring in
association with upstream contaminant sources such as agricultural runoff and sewage.
Limited soil sampling was conducted on the course by Environment Canada and tested
for mercury residues associated with fungicides. Most of the samples analysed were within
normal mercury concentrations (background concentrations range from 0.02 to 0.1 ppm).
However, samples from Green #12 contain anomalously high mercury levels (0.36 - 2.4 ppm)
which "undoubtedly result from the downward movement of mercury-based fungicides used in
the past" (W. Ernst, in a letter to the District Superintendent, December 16, 1993).

g) Cavendish Sewage Lagoon
The Municipality of Cavendish constructed a new sewage treatment facility in 1993 in
cooperation with PEINP. The facility will service the area along highway #6 from a point
approximately one kilometre east of Cavendish comer to Graham's Lane. The facility will also
treat sewage from the redeveloped Green Gables site. The facility was constructed on crown
land adjacent to the park, south of Cavendish campground. This area is valuable upland habitat
well suited to Acadian forest, so the facility has an important cumulative effect in reducing the
already limited land available for restoration.
The area along highway #6 had been subject to water quality problems in the past due
to overloading of inadequate septic systems during the busy tourist season. This could be
considered a cumulative effect of increasing visitation to this area. The sewage facility should
reduce this effect and improve·area water quality.

h) Trail Mainterumce
In order to increase the efficiency of trail maintenance operations, trail crews have
begun to use motorised vehicles. This has necessitated excessive removal of vegetation in
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order to accommodate the vehicles. Thus a small amount of habitat has been lost. Further, the
vehicles cause soil compaction along the trail, which may affect plant growth adjacent to the
trails. These practices may cause significant local effects, and make a minor contribution to
cumulative effects in the park.

I) Campgrounds
There are three campgrounds and one group camping area within PEINP. Site figures
are presented in Table 2. As with day-use areas, a significant amount of park habitat is altered
for campground development. and their existence promotes high visitor use of nearby beach
and dune areas. In particular, visitor use has contributed to cumulative effects at Cavendish
where the campground is located adjacent to the Cavendish Sandspit Zone I area.
Numerous other effects specific to campgrounds have also occurred. These include soil
compaction of camping areas, creation of trails within and adjacent to the campground,
disposal of grey water, and cutting of trees or branches. Operations and maintenance activities
in campgrounds such as grass mowing and removal of trees deemed to be a safety hazard also
contribute to cumulative effects.

Campground

Serviced Sites

Unserviced Sites

Total

Occupancy
Rate•

Cavendish

78

226

304

93%

Rustico Island

0

148

148

71%

Stanho_p_e

14

104

118

82%

Brackley Group Site

accommodates 200
_Q_eo_ple

NA

Table 2: Campground Statistics for PEI National Park
Source: Environment Canada, Parlc.s Service, no date
• 1987 July/August average, Environment Canada, Canadian Parks Service, 1987.

j) Removal of Storm-Tossed Seaweed

Seaweed is periodically removed from supervised swimming areas in order to minimise
offending odours, and present a "clean" beach to the public. This practice interferes with
natural sea-dune interactions, where stranded seaweed along the swash berm provides the first
line of defence against waves. This material also provides an important food source for shore
birds, and its decay provides nourishment for colonising grasses on the foredune ramp. In
contrast, the park prohibits the removal of seaweed by local residents for use as fertiliser.
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By removing stranded seaweed, the park is missing an opportunity to educate the
public about natural processes, and to attempt to instill in visitors a higher level of tolerance of
natural places in their natural state.

k) Irish Moss Harvesting
The collection of Irish Moss from the intertidal zone is a traditional activity of local
fishermen, and has been allowed to continue within PEINP. There are six coastal access sites
provided for fishermen. Although there does not appear to be any threat to the Irish Moss
stock or to other environmental components in the harvesting area, several of the access points
have created significant problems. The harvesting points have become alternative access points
for recreational users, thus contributing to problems of unregulated beach access. Particularly
in the Cavendish to North Rustico sector, access routes traverse steep headlands causing
accelerated erosion at these sites. While the local effects may be substantial, no significant
cumulative effect has occurred, since most other coastal problems have been caused by
attempts to prevent erosion. However, with a shift in management philosophy towards
allowing natural processes to proceed unimpeded, accelerated erosion at these access points
could contribute to cumulative effects. In particular, increased headland erosion will
necessitate further engineering work if the GSP is to be maintained, thus continuing practices
which interfere with natural processes. Alternatively, the GSP may have to be realigned, or
removed sooner than expected.

I) Road Salt Application for Ice and Dust Control
The park uses the provincial standard sand-salt mix for winter ice control, and calcium
chloride for summer dust control on gravel roads within the park. These practices may have a
contributing effect to chemical loading of surface and groundwater supplies. No data exists
however, as no monitoring has been done to test for contamination.

m) Removal of Abandoned Facilities and Site Rehabilitation
As facilities have been redesigned and upgraded within the park, older facilities and
infrastructure has been removed. Some examples include the Rustico Island day-use area and
terminus roadway which have been abandoned and are pending rehabilitation, and the old
Brackley and Cavendish day-use and parking areas which were relocated to more appropriate
sites. Rehabilitation of these sites has had positive cumulative effects by returning previously
alienated land to productive habitat (Rustico Island), and by decreasing interference with
natural dune processes (Cavendish and Brackley).

n) Agricultural Activities on Crawn Lands
Although the adjacent crown lands are not part of the park, they are administered by
Parks Canada, and thus are considered here. Much of the crown land is still actively fanned by
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local leaseholders. The environmental effects of these activities include soil erosion and
subsequent siltation of watercourses, eutrophication of water bodies due to fertiliser runoff,
and chemical contamination associated with pesticide use.
While some restrictions apply to the use of these lands, existing activities are still
contributing to cumulative effects. Greater efforts could be made to utilise these lands as
models of sustainable agriculture.

o) Operations and Maintenance Activities
Operations and maintenance activities involve a wide range of routine activities
conducted throughout the park. The activities of most concern are dust and ice control, turf
maintenance, beach and trail maintenance, and shoreline protection, all of which have been
discussed above. The only other significant effect of operations and maintenance activities is
the loss of habitat associated with the maintenance compounds at Dalvay and Cavendish.

p) Resource Management Activities
Resource management activities are guided by the Park Conservation Plan (PCP) and
management plans developed for specific resources (i.e. vegetation, mammals, piping plover,
etc.) . Ideally, the PCP, or Ecosystem Conservation Plan, should address resource conservation
issues and outline the management actions which are necessary to preserve the park1s
ecological integrity (Environment Canada, Parks Service, 1992). The most recent approved
PCP for PEINP was produced in 1986, and a new plan is being developed. The existing plan
outlines nine goals aimed at preserving ecological integrity in the park. The objectives and
goals discussed in the plan provide a sound basis for protecting the parks resources and
increasing the representation of the Maritime Plain natural region. As these goals are achieved,
positive cumulative effects will result. However, some initiatives in the plan, such as 11 dune
control11 methodologies and vegetation management on adjacent crown lands, will continue to
contribute to cumulative effects. Vegetation management is discussed further in section 4.3
which deals with the proposed park management plan.

Table 3: E nvironmental Impacts and Cumulative Effects of Previous or Current
Developments and Activities in the Park
Devdopment or Activity
Gulf Shore Parkway

Impactt
-habitat loss and fragmentation
-interference with natural
geomorphic processes
-resultant increase in visitation
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Cumulative Effects
-additive with other factors
affecting habitat and geomorphic
processes
-"precedent setting" development
leading to future additive high-use
activities

Development or Activity

Impacts

Cumulative EfTects

Coastal Erosion Control (gabions
and groynes)

-interference with natural
geomorphic processes

-additive with other factors
affecting coastal processes

Day-Use Facilities and Parking
Areas

-habitat loss
-historically affected dune erosion
and deposition processes
-encourages more visitation to
sensitive dune habitats
-concentrates human impact in
selected areas

-additive with other factors
affecting habitat and natural
processes
-"precedent setting", additive highuse factor
-may produce positive effects in
other areas by controlling location
of human impacts

Intensive Recreational Use of
Beaches and Dunes

-damage to dunes (vegetation
trampling and soil compaction)
leading to increased erosion.
concentrated in high-use areas
-disturbance to wildlife, particularly
piping plovers and terns

-additive with other factors
affecting dune stability and bird
populations

Dune Crossings and Rehabilitation
Programs

-reduce random dune trampling,
restore dune habitat
-interference with natural processes
where rehab. programs were
conducted in natural blowouts and
washovers
-potential for unexpected erosional
or depositional effects (as at
Cavendish)

-positive cumulative effect in
human disturbed areas
-additive with other destabilising
factors

Green Gables Golf Course

-loss of habitat

-additive in severely altered
landscape

Turf Management Techniques at
Green Gables golf course, and
various roofed accommodations
(fertiliser, pesticides)

-eutrophication and chemical
contamination of aquatic systems
-persistence in soil and water
-bioaccumulation

-additive decline in water quality
-potential synergistic effects
-unJcnown threshold effects

Cavendish Sewage Lagoon

-loss of park habitat

-additive in severely altered
landscape
-alleviation of previous cumulative
effect

-improvement of area water quality
subject to historical contamination
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Development or Activity

lmpActs

Cumulative Effec:ts

Trail Maintenance

-soil compaction and excessive
cutting of vegetation due to
vehicular access

-no significant cwnulative effects

Campgrounds

-habitat loss
-intense visitor pressure on nearby
dunes

-additive in severely altered
land.scape (comparatively minor)

Removal ofBeach-Stranded
Seaweed

-increased wave action on seaward
dune face
-decreased food source for
shorebirds

-additive with other factors
affecting geomoIJ>hic processes
-probably minor

Irish Moss Harvesting

-increased coastal erosion due to
steep headland access points

-important local impact, although
no major cumulative effects since
most other activities act to decrease
coastal erosion

Road Salt Application for Ice and
Dust Control

-contamination of freshwater aquatic
environments

-additive with other water
contaminants

Removal of Abandoned Facilities,
and Site Rehabilitation

-return of lost habitat
-decrease in visitor pressure

-positive cumulative effect on
habitat and intensity of use

Agricultural Activities on Crown
Lands

-soil erosion, siltation,
eutrophication, and chemical
contamination

-additive, with potential synergistic
effects

Resource Management Activities

-increased protection of resources
-increased representation
-possible continued interference
with dunes, and natural vegetation
succession on crown lands

-positive cumulative effect
-continued additive negative effects

4.3 POTENTIAL CUMULATIVE ENVIRONMENTAL EFFECTS FROM
PROPOSED CONCEPTS, DEVELOPMENTS OR ACTIVITIFS IN THE DRAFT
PARK MANAGEMENT PLAN

With the exception of the Green Gables redevelopment, proposals outlined in the
draft park management plan (PMP) are only at the conceptual stage. The environmental and
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cumulative effects of these proposals are therefore not readily quantifiable, although they
can be qualitatively estimated based on the proposal concepts. Once proposals are accurately
defined they will be subjected to an appropriate environmental screening or assessment to
more fully determine their potential consequences. The following discussion is meant to
provide an initial assessment of the implications of the most significant proposals in terms
of potential cumulative effects. The information is presented in Table 4. A discussion of
cumulative effects relative to key resources is presented in Chapter 5.

a) Vegetation Management Plan
The draft PMP proposes the adoption of a vegetation management plan for the park.
This plan may have both positive and negative cumulative effects.
The rehabilitation of human-disturbed sites is a high priority of the PMP, and a
strategy will be developed to initiate an Acadian forest restoration program. Such a program
would increase existing species and habitat diversity in the park and thus would have
positive cumulative effects. Establishment of tracts of Acadian forest would also increase
the degree of representation of the park.
The vegetation plan will also contain measures to eliminate or control the
introduction and spread of exotic species such as purple loosestrife (Lythrum salicaria).
Another element of the proposed PMP aims to maintain certain existing view planes
in the park. Many of these view planes are not natural features, but are the result of land
clearing for agricultural purposes. By maintaining these sites in a pastoral condition, the
amount of potential habitat available for restoration is diminished. Thus this can be
considered an ongoing cumulative impact, inhibiting the reconstruction of the natural areas
the park is mandated to protect.

b) Green Gables Redevelopment
The draft PMP includes a proposal for a substantial redevelopment of the Green
Gables historic site. Currently, the facility is plagued with severe overcrowding such that on
a busy day visitors are propelled past the doorway of "Anne's room" by the momentum of
the advancing crowd behind them (S. Larter, pers. comm.). On average, approximately
2,900 visitors tour the facility each day during July and August, with peaks reaching 5,000
people {PMP, October, 1993).
In order to provide better interpretive exhibits at the site and to alleviate the
overcrowding, the construction of several new buildings in the period style is proposed. The
buildings include an entrance facility, a barn to be used for group gatherings and
interpretation, a woodshed, a granary to be used for administration, and the development of
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orchards and gardens. The redeveloped site would be operated by the Parks and People
Association lnc. , the cooperating association for PEINP.
The redevelopment concept has undergone a preliminary screening which concluded
the project was environmentally sound. The environmental effects of each phase of the
project will be addressed through an environmental screening at the design stage. The
location of the site in a golf course means that any habitat loss is likely to be minimal if
development is contained. Mitigation measures will be introduced to reduce any other
identified impacts.
However, when considered in a cumulative sense this proposal could have
significant effects. When faced with a situation of overcrowding, two management
scenarios become apparent: expand the site to accommodate the crowds; or restrict visitor
access to manageable numbers. By choosing the former alternative a situation is created
whereby the overcrowding problem may be temporarily alleviated , but the site
improvements succeed in attracting even more visitors to the site. A study of the
management concept by Coopers and Lybrand (1992) suggested that attendance would
probably decline in response to admission fees which will be imposed at the new facility .
Elsewhere in the study the authors contradict this assertion, stating that "creative marketing
strategies will increase visitor numbers". Furthermore, providing more buildings and
opportunities on site may succeed in dispersing visitors, but it may also succeed in
lengthening their stay at the site. Thus the re.development may be no solution at all, and
future overcrowding may be an inevitable result of site improvements. In an area that
already experiences significant problems from overuse, any initiative which encourages
further visitation to the area must be considered to have a negative cumulative impact.

c) Dalvay by the Sea Cottage Lot Expansion
The private-sector leaseholder of Dalvay by the Sea has been granted the opportunity
to expand the facility and develop a cottage lot complex on the site. The environmental
effects of this development have been assessed by a consulting firm on behalf of the
leaseholder (Jacques Whitford Environment Limited, 1992). The report concluded that none
of the potential adverse effects was significant, and that the project could proceed with
minor mitigation measures. The ten proposed cottages are to be built on the existing golf
range and in place of existing buildings, so no significant habitat will be lost. However, the
study did not consider the effects of further visitor use at the site or aesthetic degradation of
a period site. In a cumulative sense, the increase in visitors could contribute to existing
dune damage in the area. Aerial photos of Dalvay Beach reveal extensive pedestrian
pathways along a narrowly confine.d section of the dunes opposite the entrance to Dalvay By
The Sea. While much of this damage is probably caused by beach users who park along this
stretch of road, visitors to the Dalvay complex are also contributors to the dune
degradation.
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Aesthetically, the expansion of Dalvay By The Sea and construction of associated
cottage lots combined with the existing park offices, housing, and maintenance compound
detract from the stately setting of the historic building.

d) Dalvay Administration Complex
A new administrative complex to be located in the Dalvay sector is proposed for the
park. The environmental effects of this proposal are difficult to quantify since no design has
yet been proposed. However, construction of the facility is likely to result in further loss of
natural habitat, which will contribute to existing cumulative habitat loss. The amount of
existing natural habitat and degraded natural habitat should be quantified, and acceptable
levels of cumulative habitat loss determined, before the design phase of the Dalvay complex
is initiated.

e) Closure of Cavendish Sand.spit Parking Area and Developmeru ofAlternate Access
The existing sandspit parking lot and a portion of the access road are located within
a Zone I area, critically important to the piping plover. Severe pedestrian damage to the
dunes is concentrated in the vicinit)'"of the parking lot, and old vehicular damage is clearly
visible on recent airphotos. F.asy access to the area inhibits enforcement of the piping plover
closure area. The closure of this parking area will have a significant positive cumulative
impact on the sandspit.
The benefits of this closure may be partially negated by the development of an
alternate access near the Cavendish campground. Although the source of existing dune
damage will be removed , an alternate access would still legitimise visitor use of an adjacent
Zone I area, potentially leading to new pedestrian dune damage, and continued entrance
into the piping plover closure area.
j) Removal of Shaw's Beach Facilities
A small facility exists at Shaw's Beach consisting of a small change house and pit
toilets. The facilities are located on the immediate edge of the backdune area north of the
GSP. Because of encroachment by migrating sand, these facilities will be removed,
although be.a.ch access will still be provided. During peak season, the highway in the
vicinity of this access is lined with hundreds of parked cars. Some pedestrian dune damage
has resulted, and removal of these facilities will probably not change this pattern of use.

g) Developmeru of North Rustico Beach Facility
The park has made a commitment to establish a permanent day-use facility at North
Rustico Beach, intended primarily for use by local residents. No serious impacts are
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foreseen to result from this development, although small cumulative effects related to
habitat loss and encouragement of visitor use will occur.

h) Gulfshcre Parkway Resurfacing
The draft management plan includes a proposal to resurface the Gulfshore Parkway
in order to ensure "a pleasurable driving experience" . The budget allocated for this project
is approximately $5,000,000.
The environmental effects of this project are likely to be minor since it involves the
resurfacing of an existing road. However, some disturbance to wildlife may occur, and
some habitat may be lost due to the development of small roadside parking are.as . These
parking areas are meant to dissuade random parking along the highway which in turn may
reduce the occurrence of widespre.ad pedestrian trails through the dunes. However, without
strict enforcement, parking areas cre.ated near dune systems will almost certainly result in
an intensification of pedestrian impacts on nearby dunes, and thus will contribute to
cumulative effects.
Further, directing such a large capital expenditure toward a road that is responsible
for many of the existing problems in the park is a questionable strategy. The funds could
better be allocated to projects designed to remedy some of the problems, such as the
removal of the roadway at Cavendish Main Beach , or the redesign of the road system so
that it avoids mobile dune areas.

I) Ocean View Parking Lot Reduction
The Ocean View parking lot is a very large lot built on thin till-covered bedrock at
the east end of Cavendish Main Beach. Extensive pedestrian trails leading through the
adjacent dunes emanate from this site. The removal of a portion of this parking area will
not effectively reduce visitor pressure at this site, as the lot is of such a size that it is
currently underutilised. A reduction in size will have a small positive effect by returning
some alienated land to a "natural" state, although the net benefit will depend upon the
degree of rehabilitation.

j) Park Z.Oning
Park zoning is a management strategy used by Parks Canada to reflect the relative
emphasis of resource conservation and visitor use permitted in given areas within national
parks. The national zoning system has five zones, three of which have been applied to
PEINP. There are six Zone I Special Preservation areas within the park. These areas
provide the maximum level of protection for the contained resources, and include:
Cavendish Sandspit, Brackley dunes, Brackley marsh, Covehead Bridge dune area, Dalvay
dunes, and Blooming Point. In addition there are eleven Environmentally Sensitive Sites
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recognised in the draft PMP2 • These sites are considered to be especially sensitive to
development and use, and specific management guidelines will be developed for each site.
The majority of the park is designated as Zone III Natural Environment areas. These
zones allow a flexible level of intermediate use and may be subject to active resource
management techniques. The remainder of the park is designated Zone IV Outdoor
Recreation. These areas permit intensive facility development, and include all the access
roads, Green Gables golf course, campgrounds, day-use facilities, and administration and
service areas.
Although zoning does not involve any direct environmental effects, land uses which
may be permitted as a result of zoning designations may involve significant impacts, while
restrictive zoning can provide protection from impacts. Zoning, therefore, can be an
important planning tool for dealing with cumulative effects. Consequently, consideration of
existing zoning, and proposed zoning changes must be considered in the assessment of
cumulative effects. In particular, any changes to less restrictive designations may lead to an
increase in future stress on the environment, and thus may be precursors to future
cumulative effects. In the proposed PMP the proportion of Zone I and Zone III areas has
been increased, while the less protective Zone IV areas have been reduced. The designation
of major areas as Zone I has the potential for positive cumulative effects. However, the
significance of these effects depends on the park's willingness and ability to enforce
restrictions implied by the Zone I designation.

Table 4: Impacts and Cumulative Effects of Proposed Concepts, Developments and
Activities in the Draft Park Management Plan
Development or Activit...I.
Vegetation Management
a) View Planes

b)Acadian Forest Restoration
c)Rehabilitation of Disturbed
Sites
Green Gables Redevelopment

Expansion of Dalvay-by-the-Sea

Impacts

Cumulative Effects

-co~tinued loss ofpotential habitat
by maintaining pastoral setting
-increase in species and habitat
diversity, and representation
-increase in habitat

-additive with other habitat loss

-encourage more visitation

-additive high-use factor

-encourage more visitation, with

-additive high-use factor

resultant increase in dune damage

-aesthetic degradation of historic site
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-positive cumulative impact
-positive

Devel<m_ment or Activit_y

Imnacts

Cumulative Effects

Parle Administration Complex

-unknown
-probable habitat loss

-unknown

Removal of Cavendish Sand.spit
Road and Parking Access

-reduce visitor pressure on sensitive
Zone 1 area

-positive cumulative effect
(although could be offset by
proposed alternate access - see
below)

Development of Alternate Access to
Cavendish Beach

-continued encouragement of high
use adjacent to Zone I area
-habitat loss due to parking lot and
road construction

-additive high-use factor

Removal of Shaw's Beach Facilities

-allow continuation of active dune
processes

-small positive cumulative effect

Development of North Rustico
Beach Facilities

-small loss of habitat
-encourage greater use

-additive habitat loss
-additive high-use factor

Gulf Shore Parkway Resurfacing
(including creation of roadside
turnouts)

-loss of habitat
-possible improvement of
unregulated roadside parking
-possible intensification of impacts
on nearby dunes

-additive habitat loss
-potential small positive effect on
dune stability
-potential additive negative effect
on dunes

Ocean View Parking Lot Reduction

-habitat gain
-probably no reduction in use since
facility is currently not used to
capacity

-small positive cumulative effect

Zoning Changes

-better protection for sensitive areas

-positive cumulative effect

-additive habitat loss

4.4 EFFECTS ORIGINATING OUTSIDE THE PARK BOUNDARY
The small size and linear nature of PEINP magnify the importance of surrounding
land use to park resources. The major effects originating from outside the park boundary
are discussed below and presented in Table 6. A discussion of cumulative effects relative to
key resources is presented in Chapter 5.
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a) The Reson Municipality of Cavendish
In 1987, the Cavendish area was designated as a Special Planning Area under the
Planning Act in order to ensure the organised development of the area extending from
Stanley Bridge to North Rustico. In 1990 the Municipalities Act was amended to allow the
incorporation of the area as a Resort Municipality. This area encompasses the western
sector of PEINP. The official plan for the area was published in 1989 and revised in 1990
(Coopers and Lybrand, 1990).
The Planning Area has been subjected to rapid growth over the previous several
decades, primarily in the tourism development sector. Approximately 9 % of the Planning
Area is occupied by existing tourist attractions, although the influence of these
developments is felt over a much greater area (Coopers and Lybrand, 1990). The main
tourist draws are the beaches and scenery of PEINP, and the Green Gables historic site.
The municipal plan recognises the importance of the natural environment to the area.
However, the plan emphasises the need to facilitate growth and stresses the importance of
allowing market forces to dictate the pace of development. The area has been divided into
five development zones reflecting "current development patterns and market trends" (Figure
4). Three of these zones are geared towards commercial development. A fourth zone is set
aside as a predominantly pastoral Rural Development Zone, although this designation does
not preclude commercial development. In fact, this zone is the most flexible and it is
anticipated that most of the road frontage in this zone will eventually be converted to
accommodation facilities or tourist attractions (B. Skinner, pers. comm.). The fifth zone is
reserved for designated Heritage Areas and includes 21 discrete sites of primarily built
cultural or historical significance. No areas outside of the park or federal crown lands have
been designated for open-space or conservation purposes. This reflects the private
ownership of these remaining lands, and the desires of the landowners to retain all potential
land use options. Environmentally sensitive sites are identified (streams, wetlands, woods,
dunes, hydrogeologic factors), although no absolute protection is provided for these sites. In
certain instances the plan proposes the establishment of buffer zones and environmental
protection policies to control inappropriate development around these sites. Regulation is
provided through building permit and provincial EIA processes.
The municipal plan also includes extensive modifications to the area' s transportation
corridors. It is proposed that the Gulf Shore Parkway be maintained, that highway #6 be
upgraded to three lanes, and that a third highway parallel to #6 be constructed
approximately 1.5 km to the south. This new road, along with connecting north-south roads
will allow the commercial core of the area to be bypassed. Further, according to the plan,
this road will provide future opportunities for development once land along highway #6
becomes scarce.
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Figure 4: Resort Municipality of Cavendish Zoning Plan
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The traffic plan also presents initiatives for improving walking and cycling
opportunities in the area. A successful ''park and walk" program could substantially reduce
traffic problems. However, this plan includes the construction of three new parking lots,
two of which are sited on federal land adjacent to the park. While parking lots are
necessary, it can be argued that Parks Canada has already provided abundant parking in the
area, and that any new facilities should be located off federal land. Alternatively, new
parking on federal land could be compensated by the removal of existing parking facilities
elsewhere in the park (see section 5.1 b). To address the cumulative effect, an acceptable
limit on the percentage of land area devoted to the needs of automobiles should be
developed for the planning area.
In conjunction with the road upgrades, the plan also proposes five day-use parks on
the north side of highway #6, in the proximity of major commercial developments. All of
these facilities are sited on federal. crown land. While some of these facilities may be
compatible with park plans, further study is required. Inevitably, construction of these
facilities on crown land will add to the cumulative loss of habitat, or the loss of areas
available for habitat rehabilitation. In order that viewing planes to the sea are provided at
these locations and elsewhere along highway #6, the plan proposes that Parks Canada
selectively cut trees, as is proposed in the draft PMP (section 4.3a above).

The Cavendish area sewage treatment system which was constructed in 1993 was
designed to solve existing water problems as well as to support future developments.
Reflecting this reality, property prices in the area have risen sharply since the construction
of the facility (S . Stewart, pers. comm.). The existing lagoons and collection systems are
designed to treat twice the anticipated volume from the service area, and are readily
expandable to retain a further doubling of capacity (Jacques Whitford Environment Limited,
1992b). The facility should result in improved water quality in the area, although the
potential for accidental leaks or discharges of effluent presents the threat of negative aquatic
effects.
The plan acknowledges that existing developments have "upset the balance and
beauty of the Planning Area's natural environment". The volume of tourists during the
summer season has generated air and noise pollution from vehicular traffic, and traffic
congestion is becoming more frequent. Upgraded and expanded highway access, as
proposed in the plan, may lead to more vehicles entering the area, thus causing additional
cumulative effects related to traffic and high-use. Some tourist operators have reported
septic system problems and bacterial contamination of groundwater, resulting in temporary
closure of attractions (in the Cavendish area, septic system problems have been alleviated
by the new sewage treatment system).
The plan concedes that new developments will continue to affect the natural
environment leading to further degradation of soil and water resources. Potential effects
identified in the plan include: altered slopes and drainage patterns; a decrease in surface
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permeability due to facilities and pavement; Joss of vegetative cover (habitat); increases in
groundwater demand and wastewater volume; increases in vehicular and pedestrian traffic;
solid waste management problems. A study of groundwater resources suggests that reserves
in the Cavendish aquifer are abundant and do not present a constraint to development.
However, monitoring of the groundwater resource would be beneficial to ensure that
normal base flows to the streams and ponds in the park are not affected by excessive
municipal draw-down.
With the exception of 75-foot buffers around water courses established in the bylaw
(Resort Municipality Council, 1991), conservation zones are restricted to national park and
federal crown lands. Further, the expansion of tourism activity in the Cavendish area is a
stated community goal (Coopers and Lybrand, 1990). Consequently it must be assumed that
development adjacent to this sector of the park will continue to increase, thus augmenting
the existing environmental effects (primarily habitat loss, increase in tourist pressure, and
water quality/supply problems).
Existing dwellings and tourist developments in the area also lead to impacts on park
lands. In many cases, private trails have developed across park lands linking cottages and
homes with park beaches. In some cases the park has legitimised these trails with the
placement of boardwalks in order to minimise dune damage. Pressure has been applied on
park managers to maintain existing trails and to develop more access for the convenience of
cottage owners and tourist operators in the area. Pressure has also been exerted on park
managers to control biting insects by spraying wetlands and forested areas with insecticides.
In the past the park has acquiesced , thus contributing to chemical contamination of aquatic
and forested ecosystems within the park.

b) Brackley-Sranhope-Covehead-Tracadie Area
The Brackley to Tracadie area is adjacent to the eastern sector of PEINP. Current
land use in the area is related primarily to the agricultural sector, with some fishing activity
taking place out of Covehead and Tracadie harbours. In addition there are some small scale
tourist accommodation facilities located in the vicinity of the park, which include rental
cottages, bed and breakfast, small motels, and private campgrounds. Dalvay-by-the-Sea,
Shaw' s Hotel and the Stanhope Hotel are the only major tourist resorts in this area.
This area has not been incorporated as a municipality. Consequently no development
plans or zoning schemes have been developed for the area. Municipal services are provided
by the Community of North Shore Municipal Corporation which has no planning authority.
Development projects are administered by the provincial Department of Municipal Affairs
subject to the regulations of the Planning Act. (Friesen, pers. comm.)
Existing effects contributing to a decline in environmental integrity include Joss of
habitat due to agriculture and accommodation developments, and potential water
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contamination and siltation from farm operations. Potential contaminant sources also
include several unapproved dumps and one approved landfill site within the Brackley to
Tracadie watersheds (Environment Canada, 1990d,e). Although no development plan exists
for the area, some new facilities are being developed , and it should be anticipated that
further opportunities for new tourist facilities will be pursued. As a result some further loss
of habitat, and an increase in tourist pressure on the park can be expected to add to existing
effects. In particular, visitors entering the park from adjacent accommodation facilities
often enter on foot and access the beaches by the most direct route. Consequently these
adjacent facilities are a contributing factor to pedestrian damage in dune areas. Currently a
new cottage development is being constructed east of Dalvay, immediately south of the park
boundary at the edge of Tracadie Harbour. This new facility will increase tourist pressure
on the adjacent section of the park which has previously been a low use area.
As with the Cavendish sector, demands for private access across park lands, and
pressure for the control of biting insects also apply to this sector.

c) Aquaculture Operations
The major tidal estuaries adjacent to the park support both oyster and mussel
aquaculture operations. There are 17 aquaculture operators in New London Bay, 6 in
Rustico Bay, and 16 in Tracadie Bay (Gallant, pers. comm., 1994). Total acreages under
cultivation in New London Bay, Rustico Bay, and Tracadie Bay are 930, 1122, and 410
respectively. In addition there are four mussel lease applications covering a total of 177
acres, one bay scallop application of five acres, and two oyster lease applications covering
seven acres pending for Brackley-Covehead Bays. Shellfish leases are listed in Table 5.

Lease Type

Mussel
Oyster
Quahoa
Mussel Seed
BayScallo_p
TOTALS

New London Bay

Rustico Bay

No.

No.

°TAcres

31
21
1
9

62

I
I
I

;

I
"T

I

762.0
84.7
2.3
60.7

..LAcres

14
2

I
I
I

l

2

I

l

'

I

I
I

4
2

I

!
929.7

374.6
11.7

BrackleyCovehead Bays•
No.
1Acres

18

I
I

I
I
I

~

Tracadie Bay

No.

177.0
7.0

iAcres

28
4

I

23.9

410.2

7

5.0

'

189.0

I

~

1
I

32

I
I

• Pending 1ee1e appliclltiona (OFO, Elleralie, P.E.1., January, 1994)

Table 5: Aquaculture Operations in Coastal Bays Adjacent to PEI National Park
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1040.2
61.8

I

!
.....

~
I

I

1

I
I
I

1122.0

Potential environmental effects of aquaculture include smothering of benthic habitat
by mussel waste, decreased light penetration in intensive culture sites, contamination from
anti-fouling agents, recreation conflicts, and aesthetic concerns. The occurrence and extent
of these effects is not known, since these parameters have not been monitored in the past.
Aquaculture operations are concentrated in deep bay waters, and therefore do not interfere
with waterfowl nesting habitat. However, noise and movements of mussel harvesting boats
could disturb migratory geese and ducks who feed and rest in the bays during autumn
migration. Further, conflicts have occurred in Nova Scotia and New Brunswick between
aquaculture operations and common eider ducks (Somareria mollissima) and scoters
(Melanitta sp.) which feed on the young cultured mussels, and defecate in the vicinity,
threatening the entire shellfish harvest (A. Smith, pers. comm.). The scoters and eiders
spend most of their time on open salt water and apparently have not yet discovered shellfish
aquaculture sites on the island (A. Smith, pers. comm.). With the exception of aesthetic
concerns, potential cumulative effects of shellfish aquaculture are difficult to estimate, but
probably not significant. In terms of aesthetics it can be argued that the existence of large
areas of aquaculture, along with other human induced changes on the land, contributes to a
general deviation from the natural character of the landscape. The aquaculture sites may
also conflict with the park's view plane strategy. The application of the concept of
acceptable levels of change could be applied to this problem in a regional planning context.
d) Agriculture

Agriculture has long been the economic and cultural focus of the region. Intensive
agricultural production has several associated environmental effects which may be
cumulative in nature and extend over large areas. Chief among these is the large scale
conversion of natural habitat to cultivated fields. By the beginning of the 20th century, most
of the original forest in the park area had been cleared, first by Acadians, and subsequently
by Anglo-Saxon settlers (Parks Canada, 1977). Afforestation of abandoned fields generally
yields a forest dominated by white spruce (Jacques Whitford Environment Limited, 1993) , a
habitat considerably less diverse than the original Acadian forest.
Other environmental effects include contamination of surface and groundwater by
herbicides and livestock waste, siltation of watercourses caused by increased erosion of
cultivated fields, and eutrophication of water bodies caused by fertiliser-bearing runoff.
According to Jacques Whitford and Associates et al. (1990, cited in Jacques Whitford
Environment Limited, 1993) all four major bays in the park have had documented siltation
problems with resultant loss of fish habitat, while Rustico Bay has experienced eutrophic
conditions, bacterial contamination, odour problems and fish mortality, and New London
Bay has experienced contamination by pesticides. No causal links were indicated in the
report, although it is likely that agriculture was a contributing factor. The upper reaches of
the estuaries adjacent to the park are closed to shellfish harvesters because of bacteriological
contamination from human and agricultural sources (J. Machell, pers. comm.). Further,
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freshwater ponds in the park receive silt from tributaries, and a high nutrient inflow
attributed to both natural and agricultural sources (Parks Canada, 1977).
e)

Fisheries

Local fishing operations produce several indirect effects on park resources.
Breakwaters and dredging of tidal channels interfere with coastal geomorphologic
processes, particularly the distribution of sand to beaches and dune areas. Beach and dune
areas may also be damaged, and nesting shorebirds may be disturbed during the retrieval of
storm-tossed fishing gear.
Disposal of fish offal also poses a threat to terns and plovers in the park by
contributing to a general increase in gull populations. Gulls (Larus sp.) are aggressive
nesters and are known to prey on the eggs and young of other birds. According to Brown
and Nettleship (1984) predation by gulls is "an important and steadily increasing threat" to
tern colonies in northeastern North America.
f) Recreational Boating

Recreational boating in waters adjacent to the park is not practised by large numbers
of people, although there are impacts which arise from this activity. The main concern is
disturbance to piping plovers during the nesting season. Boaters are known to haul out on
the sandspits in seasonally closed areas to picnic or relax. In the past this activity has led to
the abandonment of some plover nests (C. Ristau, pers. comm.). In these situations,
enforcement of the closure areas becomes a problem because boaters may be beached below
the high tide mark, and are therefore technically outside the park boundary.
g) Marine Transportation

Marine transportation of dangerous materials presents the potential for contamination
of littoral environments within the park. This is one of the contaminant sources identified
by Hardy (1993) in a toxic spill contingency plan for the park. Several oiled seabirds have
been found within the park in the past, contaminated by unknown sources at sea (Ristau,
pers. comm.). A major oil spill impinging on the park shores could have devastating
effects, particularly on avifauna. If such a spill were to occur during piping plover breeding
season, accompanied by high seas, the entire population within the park would be at risk of
extirpation. Depressed tern populations could also be seriously affected.

An imminent threat exists in the sunken Irving Whale located northwest of PEINP.
This sunken barge contains 3100 tonnes of oil. The recent announcement by Sheila Copps,
Minister of the Environment, that the government will clean up the barge may lead to the
removal of this potential contaminant source.
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Table 6 : Impacts and Cumulative Effects Originating Outside the Park Boundary

Development or Activit_y
Resort Municipality of Cavendish
(increased tourism development,
proposed expansion of road
network, more accommodation
units)

Impacts
-decrease in groundwater quality
and quantity (during high season)
-:further habitat loss and
fragmentation
-increased tourist pressure on park

Cumulative Effects
-additive as development proceeds
-future developments will
compound existing problems of
overuse and habitat loss

resources

-further pressure on park to supply
land for parking, day-use facilities
Brackley to Tracadie Area
(accommodation facilities)

-loss of habitat
-unregulated access to park
-potential contamination of water
resources

-each development adds
incrementally to habitat loss and
pressure on park resources
-contributes to pedestrian dune
damage

Highway Access

-visitor pressure on all areas of the
park except Blooming Point

-additive high use factor with other
facilities encouraging heavy
visitation

Highway #6 Upgrade (proposed)

-further loss of park habitat

-additive
-likely to encourage more visitation

Agriculture

-habitat loss
-chemical and sediment loading of
aquatic systems, leading to
eutrophication, siltation, and toxic
effects

-additive
-additive decline in water quality
-unknown synergistic effects

Aquaculture

-smothering ofbenthic communities
-chemical contamination
-recreation conflicts (boats,
sailboards)
-potential seabird conflicts

-additive with siltation

-interference with natural processes
of erosion and sedimentation by
dredging and construction of
breakwaters
-beach and dune damage, and
shorebird disturbance through
retrieval offishing gear
-marine pollution

-additive with other factors
affecting natural processes

Fisheries
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-additive and unknown synergistic
effects

Development or Activity

Impacts

Cumulative Effects

Recreational Boating

-disturbance to shorebirds

-additive with other factors
affecting breeding success of
plovers and terns

Marine Transportation

-potential contamination of beaches
and littoral environments

-potential for delivering critical
stress to depressed shorebird
populations
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5: SIGNIF1CANCE OF IMPACTS ON KEY RESOURCES
AND SUGGESTED MITIGATION .MEASURES

5.0 INTRODUCTION
The many individual stressors identified in the study lead to cumulative effects on
critical park resources. For Parks Canada, the significance of these effects has to be judged
in the context of their primary objective which is to protect natural heritage "so as to leave
it unimpaired for future generations" (Parks Canada, 1994). This basic principal implies
that park ecosystems should be subjected to minimal human disturbance. While defensible
thresholds beyond which the integrity of park ecosystems cannot be sustained have not been
identified, this guiding principle provides a means of discussing the significance of
cumulative effects. The resources most affected at PEINP are: coastal features and
processes; natural habitat; aquatic resources; and flora and fauna. Each of these groups is
discussed below. A summary of cumulative stressors acting on these four components is
presented in Table 7.

5.1 COASTAL FEATURF.s AND PROCESSES (BEACHES, DUNES, HEADLANDS)

a) Significance
The beaches and dunes which epitomise the park are dynamic features. They are
born out of the erosive and depositional forces of water, wind, waves , and ice. Hence they
are never static. Examples of natural change in the dunes can be derived from historical
maps. A map of Cavendish in 1809 reveals Clarke's Pond to be open to the sea (Figure 5).
It is now a true barachois pond, isolated from the sea by a line of high dunes. Canadian
topographic maps published in 1918 and 1940 show the Cavendish Sandspit as three barrier
islands separated by open channels (Horne, 1978). The sandspit on a topographic map
published in 1851 reflects its current morphology, a single emergent sandspit.
These changes in morphology are also accompanied by relative changes in position
of entire coastal features due to ongoing coastal processes. The Maritime region is currently
experiencing a pericxl of marine transgression. At Charlottetown, mean sea level is rising at
a rate of 26 centimetres per century (Eastern Ecological Research, 1976). This transgression
has resulted in a rapid landward migration of barrier dune systems in the southern Gulf of
St. Lawrence (McCann, 1990). Eastern Ecological Research (1976) has estimated the
average rate of coastal recession for the park to be approximately one metre per year.
Recent recession rate estimates for the headlands in the North Rustico-Cavendish sector
were lower, ranging from 0 .33 to 0.61 metres per year (Eastern Designers and Company,
1990).
Early management philosophy at PEINP attempted to maintain the beach-dune
system as a static resource. Hence coastal defences such as gabions and groynes were
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Figure 5: Map of Cavendish Area in 1809
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employed to slow headland erosion, and rehabilitation was often carried out using sand
fencing and marram grass transplants to trap sand and stabilise dunes in both natural and
human-induced erosion areas. Protection of coastal headlands can diminish the sand budget
available for transport and deposition on beaches and dunes, which may in turn affect the
ability of the dune system to withstand visitor impact. In Nova Scotia, provincial parks
personnel have noticed a direct correlation between sediment supply and the regenerative
capacity of dunes damaged by human use (C. Trider, pers. comm.).
Rehabilitation of natural erosion areas can affect the dynamic equilibrium which
exists between erosional and depositional forces acting on a dune system. According to
Gribbin (1990), stabilisation techniques employed at the Cavendish Sandspit and Rustico
Island have caused 11 a transfer of wave energy to the whole dune/sea interface, causing
rapid toe erosion and scarp development along the dune face". Blowouts and washovers are
natural elements of dunes which deflect a great deal of wind and wave energy away from
other areas of the dune system. They also act as conduits for natural sediment movement
from the foredune to the backdune areas. Without these replenishment areas, eroded
sediment is moved from the system back out to sea. Stabilising a natural dune system into a
continuous dune ridge results in a steepening and narrowing of the beach, exposing the dune
ridge to direct wave attack, leading to cliffing and undercutting (Godfrey and Godfrey,
1974). The "stabilised" dune thus becomes unstable in the dynamic coastal environment. In
contrast, natural barrier dune systems have been shown to be much more stable, although
not static, over the long-term (Figure 6) (Godfrey and Gcxifrey, 1973, 1974). Ultimately, if
an active dune system is to remain in its natural state (i.e. mobile) , processes of erosion and
deposition must be allowed to proceed unimpeded. Any developments or activities which
significantly alter or interfere with these processes decrease the integrity of the system, and
therefore must be considered significant effects.
In addition to sand fencing used in dune blowouts and washovers, trees and shrubs
have also been planted to assist in dune stabilisation (Kostolnik, 1978). At PEINP scattered
white spruce occur on secondary dunes, and white spruce is a dominant species in tertiary
dunes (Jacques Whitford Environment, 1991). However, within the park white spruce has
been planted in primary dune areas at Brackley-Covehead. While such afforestation may
inhibit pedestrian use of the dunes, it also reduces the habitat available for vegetation that
specifically requires a mobile dune environment (Nordstrom and Lotstein, 1989). This is
not considered to be a major problem at PEINP, but it is a factor that should be considered
in the vegetation management plan with respect to preserving ecological integrity.
There is clear evidence that visitors have had an impact on the sand dunes in the
park. Even under a cover of snow, pedestrian pathways can be clearly discerned in high-use
areas. However, there is some debate as to the extent of damage caused by these trails. In
some cases the trails were observed to produce an eroded channel in the dune crests. It has
been suggested that such damage eventually leads to dune destruction through the creation
of large scale blowouts. However, conclusive evidence supporting this assumption is Figure
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Figure 6: Comparison of Natural and Stabilised Dune Systems
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Comparison o f altered and unaltered barrie r systems. In · · 1A and
18, the barrier syS1ems ere alike. 2A shows no d'lange in 1tie natu ral
system. 2S shows the stabilization of an artificial dune to prottct a
road. 3A shows the affect of a storm overwashing the natural barrier.
38 shows erosion of the anifici1I dune and foreshore and nearshore
zones by stOfm waws. enhanced by positive feedback. 4A the
owrw.tt terrace is raised and recolonized, while 48 shows badly
eroded stabilized dune1 and rebuilding berm. SA shows Wlvet from
the sound overwashing the natural bi1tritr. SB shows the sound
nonn tide eroding the land side of the dune and damaging PC"OPl'tv
and vtgeUtion, supposedly protected by it. 8A shows the natural
barrier undamaged by the norm. while 88 shows fur1tler hum1n
interference. rebuilding the dune anificially. 7 A 1 nrv violent storm
causes overwashing, but nc permanent damage to 1tie natural barrier.
78 the same violent storm breacnes the artifici1I dune, wi1ti
disastrous rttuhs to .human installations. SA shows new salt marsh
growing on overwmh sediment and stability of 1tie natu ral brrier.
88 artifici1I beech nourishment, at great cost, attempts to rep1ir 1ti1
dam1ge on tht nlfrowed seaward slope of th• 1rtifici1I barrier and
erosion of the m•sh further narrows the barrier from the land side.
Soundsidt dredging for borrow material has fortun1t1ly been
discontinued in IT\lny 1re1s, because sedi ~ntS are not as sandy ind
easily wash awty . Ac:creting spits, inleu, or other sour~s are now
considered more suitable for beacn nourishment.

Godfrey and Godfrey , 1973
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lacking. While blowout creation probably occurs in some cases, in other cases pedestrian
damage does not appear to precipitate dramatic dune erosion. At Dalvay Beach a
comparison of a detailed 1971 map and 1990 colour infrared aerial photographs reveals
very little change in visitor impact over the 19-year period. In 1971 there were nine main
paths leading over the dunes from the GSP to the beach. In 1990 there were 10 main paths,
some of which correlate closely with the 1971 paths (Figure 7). At least in this area of low
dunes, it appears that pedestrian trails have not had a significant effect on dune stability.
Nevertheless, it is clear that pedestrian traffic results in the loss of dune vegetation, and
studies have found that human traffic leads to significant compaction of sandy dune soils,
which may in tum affect vegetation recovery (Liddle and Greig-Smith, 1975).
b) Mitigation

Mitigation measures should focus on two factors: minimising human-induced
damage to dune vegetation and structure; and minimising the effect of park infrastructure
and coastal engineering projects on coastal geomorphic processes. It must be emphasised
that the most significant impacts have occurred as a result of the latter activity, and that
pedestrian damage, in a relative sense, is much less severe. In their review of dune systems
in the park, P. Lane and Associates (1990) concurred, concluding that:
in the majority of cases, dune damage is caused by pavement, unsuccessful attempts
to protect cliffs and beaches, inappropriate use of dune rehabilitation techniques, or
human interaction with tidal inlets such as breakwaters or other structures which
impede waterflow.
Consequently , management strategies must concentrate on restoring the natural dynamic
stability of the coastal dune systems. The coastal sand system can no longer be perceived as
a static one. Accordingly, the coastal geomorphic processes, rather than the individual
features, must become the focus of protection (Godfrey and Godfrey, 1974). At the same
time, concerted efforts to minimise human damage to dune systems must continue.
Current park philosophy has begun to reflect this view. The strategy now is to allow
dune migration and shoreline erosion to proceed naturally where feasible. However, the
need to protect established facilities, particularly the GSP, precludes the immediate
realisation of this goal. Sections of the roadway, currently threatened by rapidly eroding
bedrock in the Orby Head - Cape Turner area, have required recent engineering work to
ensure their protection. Elsewhere, the ongoing problems at Cavendish and Covehead will
only become worse as the dune system continues its natural recession. The difficulties
inherent in attempting to maintain permanent facilities on an artificially "stabilised" dune
landscape are illustrated in Figure 6.
Ideally, if the coastal processes are to be allowed to proceed naturally, the only
acceptable means of dealing with the cumulative effects of coastal development is to
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Figure 7: Pedestrian Trails at Dalvay Beach, 1971, 1990
Note the recession of shoreline along the entire coast, and at the edges of gabions.
The difference in beach width is likely due to differential tidal height at the time of
photography.
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abandon major portions of the GSP , eliminate headland protection projects, and restrict
dune stabilisation efforts to only those areas conclusively caused by human impact. The
GSP should be regarded as an elaborate experiment which has failed. Attempts to maintain
the entire length of existing road will continue to be met with challenges from the natural
recession of the park headland and dune systems. Plans to remove the section of road at
Cavendish Main Beach should proceed. Plans should also be developed for the eventual
closure of the road between Cavendish and North Rustico, and the stretch from Rustico
Island to Covehead. The Brackley day-use facility should be maintained to provide access to
Brackley Beach, but road access should be only via highway #15 which terminates at the
facility. The road from Stanhope to Dalvay could be maintained over the medium tenn , as
most of this stretch is sufficiently setback from the coast, and does not interfere with coastal
processes. Although these measures may not be realistically feasible at this time, they must
be adopted as a long-term goal. Otherwise, coastline recession will eventually dictate the
response.
Various strategies have been employed to control visitor impacts in the park. These
include cabling and fencing along roadways, centralised beach facilities with boardwalks
and beach crossing structures, signage and interpretive programs and exhibits, and
enforcement in closure areas. Visitor access management has succeeded in controlling the
majority of park visitors. However, as the example at Dalvay Beach cited above indicates,
pedestrian damage continues due to a high degree of unregulated beach access emanating
from the GSP and various accommodation facilities, particularly in the Brackley-StanhopeDalvay area. Further, many visitors to the park remain unaware of the fragility of the dunes
and of the damage caused by human trampling (J. Chisolm, pers. comm.).
Mitigation of visitor impacts must continue to rely on these traditional techniques,
although they could be augmented in several ways. Signage could be more aggressive, by
first boldly instructing visitors to stay off the dunes and to use the boardwalks, and then
explaining the reasoning. These signs could be placed at several visible locations adjacent to
the main parking lots. This aggressive strategy should also be employed in the parks
information pamphlet The Bl-ue Heron. The soft approach utilised in the past has not had the
desired effect on visitor awareness and behaviour. Interpretive efforts could be broadened to
include initiatives aimed at increasing public awareness throughout the province. These
efforts could include promotional literature and media exposure, and partnerships with other
organisations such as the Island Nature Trust and the P .E.I. Natural History Society. Offisland visitors could be targeted through permanent displays on the Marine Atlantic ferries.
Finally, more effort must be made to eliminate roadside parking and beach access, either
through more cabling, ticketing , or towing.
An integrated approach to mitigation could be achieved through the elimination of
all private motorised access to coastal sections of the park. This concept was briefly
discussed during the park management planning process. Most of the existing parking areas
in the park could be removed, several large parking areas could be created on crown land
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adjacent to the park, and a shuttle transit service could then deliver people to the various
park facilities. This would ensure that visitors are released only at designated beach access
points, and the short shuttle trip could serve as an opportunity to educate visitors about the
importance of staying off the dunes. As sections of the GSP are closed, they could be
replaced by low-impact coastal hikirig and cycling trails. Such a system would have
eliminated the need to pave a large section of the Green Gables site to increase parking
capacity, which has resulted in the aesthetic degradation of this cultural resource.
Th.is type of approach represents a dramatic change in management emphasis, but
the benefits are substantial. The GSP is the principle development affecting coastal
processes and dune damage in the park. Its existence has made necessary many of the
coastal engineering projects discussed previously. It is also responsible for the dispersion of
high numbers of visitors to almost every section of the park, which results in unregulated
dune crossings. Adoption of a car-park and shuttle service accompanied by the closure of
most of the GSP would allow coastal processes to proceed unimpeded, and give park
managers greater control over visitor distribution and beach access. This system would also
save the park the large sums of money which will be required to protect the GSP from
receding dunes and shoreline erosion.
5.2 NATURAL HABITAT

a) Significance
The cumulative effect of historical development in the park area has been a dramatic
decrease in natural habitat, and a corresponding reduction in both species and habitat
diversity. For example, large mammals no longer occur on the island, and no viable
examples of Acadian forest habitat remain in the park. Most of these changes occurred
before PEINP was established. In fact, large portions of previously cleared land within the
park have reverted to semi-natural habitat, although the resultant forest has little diversity
and is not representative of the natural region the park is meant to represent.
In the four watersheds that surround the park, agriculture is the principle land use,
with the forest industry playing a secondary role. This has led to the loss or alteration of a
significant portion of natural habitat. Only 30% of the land in the four watersheds remains
forested, while 56% has been cleared, and 14% is wetland areas (Figure 8). In most areas
the remaining habitat occurs in a highly fragmented patchwork. The exception is in the
Dalvay area where relatively large tracts of continuous forest remain.

Many park facilities have also contributed to the loss, alteration, or fragmentation of
habitat. In an area that is already extensively developed, any further loss or degradation of
existing habitat must be considered a significant cumulative impact. Thus a determination of
the amount of natural habitat, including habitat representative of the Maritime Plain natural
region, is required to be used as an indicator for future assessment and monitoring.
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Wetlands
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Forested
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Figure 8: Cleared and Forested Land in the Greater Park Watershed

b) Mirigarion

Mitigation within the park includes primarily the avoidance of any further habitat
loss, coupled with extensive habitat restoration. Strict adherence to environmental
assessment procedures and a planning process based primarily on habitat protection
requirements will be necessary. Any rehabilitation of human disturbance areas which
effectively restores natural habitat will reduce existing cumulative effects. The restoration of
elements of the Acadian forest community is especially significant as this will improve the
representation of the Maritime Plain, natural region in the park, and it will also increase
existing habitat and species diversity. As adjacent crown lands are gazetted into the park,
Acadian forest restoration should proceed to prevent old field succession to nonrepresentative forest types (white spruce, aspen and birch).
Outside the park boundaries mitigation of habitat effects can be pursued through
education, influence, and cooperative planning. The park can work with provincial wildlife
and conservation groups and government agencies to promote more sustainable agricultural
and forestry practices. Landowners and other groups should be encouraged to protect
existing areas of significant habitat, and to establish buffer rones around watercourses, and
corridors between existing habitat areas. These objectives can be achieved through a variety
of means including: interpretive exhibits and programs at the park; park publications such
as the Blue Heron and specific infonnation bulletins; and information dissemination through
various media, including radio and television interviews, and newspaper features.
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5.3 AQUATIC SYSTEMS

a) Significance
Aquatic resources within or on the margins of the park are highly productive and
biologically diverse and include freshwater wetlands and streams, salt marshes, and open
bays. There are ten freshwater lakes/ponds in the park, some of which are true barachois
ponds. There are four coastal bays adjacent to the park which drain upland estuaries and are
subject to tidal influences restricted by the park's barrier sand systems.
The principle factors potentially affecting freshwater resources are chemical
contamination from turf management and agricultural runoff, bacteriological contamination,
and siltation. Although Jacques Whitford Environment Limited (1993) classified Bell's
Pond as oligotrophic, according to Kerekes (1978), all of the ponds in the park are
eutrophic except Dalvay Lake and Rolling's Pond which are mesotrophic. The highly
productive trophic state is related to total phosphorous loading (Kerekes, 1978).
Phosphorous is derived from both
and anthropogenic nutrient sources. Relative
contributions are not known since no baseline data on the natural input (pre-development)
are available. Similarly, the effects of chemical contamination on aquatic resources are not
known since no baseline data or ongoing monitoring programs exist.

natural

The estuary mouths in New London, Rustico, Brackley, and Covehead bays are all
closed to aquaculture operations due to bacteriological contamination (Environment Canada,
1990). The contamination is most likely related to human and farm animal waste disposal
(J. Machen, pers. comm.). The effects of this contamination on biomass production and
BOD are not known.
The P.E.I. Conservation strategy identified soil erosion, especially from row crop
agriculture, as the most important resource problem on Prince Edward Island (McClellan,
1990). Siltation of watercourses is one of the principle results of rapid erosion. Direct
effects on both fresh and saline aquatic environments include destruction of fish habitat~
smothering of benthic flora and fauna, increased turbidity, and changes in bathymetry. The
extent of siltation effects in and adjacent to the park is not known.

b) Mitigation
Since most of the potential threats to aquatic resources arise from land use outside
the park boundary, the park's role in mitigation is limited. The park should become
involved in programs to encourage sustainable resource use in the region. In particular, the
park should support efforts to reduce soil erosion, and to decrease the reliance on chemical
fertilisers and pesticides. Agricultural practices on federal lands adjacent to the park should
reflect this effort by adopting the most appropriate techniques, including low tillage
procedures, natural fertilisers 1 and alternative pest control methods.
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Within the park, the use of chemical pesticides and fertilisers should be minimised
or eliminated. Non-native grass species planted around buildings could be replaced with
native grasses and other ground cover species which do not require chemical inputs to be
sustained. The Green Gables golf course should be encouraged to reduce its use of
chemicals, and to explore alternative methods of pest control.

S.4 FWRA AND FAUNA
a) Significance

Previous development at PEINP has adversely affected avifauna species, in
particular terns, plovers, and herons. A heron rookery on Rustico Island was abandoned ,
probably due to several factors including storm damage to nesting trees, depletion of large
old trees required for nesting, and disturbance from the Rustico Island campground (J.
Ouellette, pers. comm.). Tern and plover populations and nesting areas in the park have
declined due to human disturbance and predation by gulls whose numbers have increased
due to waste generated by human activities. The piping plover has also been affected by the
loss of nesting areas due to rehabilitation of blowouts and washovers. Corbett (1979)
suggests that the lack of nesting sites may be a limiting factor for the park population. The
piping plover is listed as an endangered species by COSEWIC, and tern populations are
known to be declining , so the protection of these species is of critical importance.
Parks Canada has established non-native tree species in the park, which has reduced
the ability to represent the typical nature of the Maritime Plain region. Alien species have
also invaded the park area. Of particular concern is purple loosestrife which has been
identified in wetlands within the park. This species has the ability to dominate shallow
wetlands, completely eliminating native species. Eventually the thick mass of roots and
decaying plant matter may fill in the wetland.
The Gulf of St. Lawrence aster is a vulnerable species thought to have a very limited
distribution in Prince Edward Island. The park population of this species is thought to be
relatively large. Thus its protection within the park is critically important. Dredging of
outflow channels from some park ponds has been known to destroy some aster populations.
Further, the type locality for this species was destroyed when it was paved for a parking lot
at Brackley Beach (Jacques Whitford Environment Limited, 1991).
b) Mitigation

Seasonal area closures for Cavendish Sandspit, Blooming Point, and Covehead have
reduced visitor pressure on tern and plover populations. Temporary fencing erected across
the beach should be maintained in order to deter visitors from entering the closure areas.
Strict enforcement of these closures will eliminate human disturbance as a factor affecting
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breeding success. Dune management activities should not be undertaken in these areas in
order to ensure maximum availability of nesting habitat for piping plovers (Corbett, 1979) .
The cumulative effects of development on vegetation are significant and have been
previously discussed (sections 4.1 and 5 .2). Mitigation must focus on preventing any
further loss of native species, on preventing the introduction of new non-native species, and
on restoring previously degraded elements of the natural region . Existing programs for the
Gulf of St. Lawrence aster should continue in order to more fully understand its population
status, habitat requirements, and reproductive cycle.

Table 7: Summary of Cumulative Stressors Relative to Key Park Resources
Key Resources

Cumulative Stressors

Coastal Features and Processes

-Gulf Shore parkway
-day-use facilities and parking areas
-stabilisation of natural blowouts and washovers
-coastal protection devices (gabions, groynes)
-breakwaters
-channel dredging
-intensive recreational use
-improper dune crossing structures
-access points for Irish Moss harvesting
-removal of beach-stranded seaweed

Natural Habitat

-Gulf Shore parkway
:.Green Gables golf course
-agriculture
-day-use facilities and parking areas
-Cavendish sewage lagoon
-local highways and tourist attractions
-campgrounds
-vegetation management plan (view planes)
-Dalvay By The Sea and Dalvay park administration
complex
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Cumulative Stressors

Key Resources
Aquatic Systems

-turf maintenance chemicals
-road salt
-agricultural runoff (chemical and sediment loading)
-aquaculture
-tourist attractions (water demand and wastewater
disposal)

Flora and Fauna

-habitat alteration, fragmentation or loss (see above)
-human disturbance
-removal of beach-stranded seaweed
-marine transportation
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6: SUGGESTED MONITORING STRATEGIES
6.0 INTRODUCTION
The processes and consequences of environmental change in PEINP have been
poorly documented in the past. This lack of baseline information complicates the prediction
of future changes and the selection of appropriate management strategies that may be used
to mitigate resultant problems. The existing level of development in the park, land use
practices in the region surrounding the park, and intensive visitor use, combined with the
relatively fragile and dynamic nature of the coastal sand systems, presents significant
management difficulties for park managers. In order to better understand both the natural
and anthropogenic changes affecting park resources, environmental monitoring programs
are required .
Environmental monitoring refers to the "repetitive measurement of variables to
understand and determine spatial and temporal changes in environmental quality" (Davies,
1991). In order to establish reliable trends, a long-term commitment must be made to
establish monitoring programs that will be conducted over many years. This commitment
requires increases in both financial and human resources . At PEINP, previous monitoring
programs have had limited continuity so that orderly repetitive measurements have not been
obtained over a long time-span. A notable exception is the ongoing piping plover
monitoring program.
The goals for monitoring ecosystems within Canada's National Parks as outlined by
Woodley (1991) are:

1. To measure and detect changes in the ecological integrity or state of health of the
ecosystem(s) that a given national park has been established to protect. . .
2. To measure the effects of perceived threats to the ecosystem(s) that a national
park has been established to protect. ..
3. To provide data on the state of Canadian national parks to other national and
international agencies and researchers conducting state of environment reporting or
monitoring large scale environmental change ...
4. To provide a data base that can be used for the preparation of a report on the state
of national parks in Canada ...
All four of these objectives apply tQ.the proposed monitoring programs for PEINP. Major
components of the park environment which require monitoring are: the beach and dune
systems; coastal headland areas; aquatic systems; flora, fauna, and habitat. Concurrent with
these activities, increased monitoring of visitor activity is required.
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6.1 SAND DUNF.S AND COASTAL EROSION
a) Previous Work

There have been many studies conducted in the past on the sand dune ecosystem of
PEINP. General descriptions of the dune types and distribution are provided in the park 1 s
Ecological Inventory (Hirvonen and Allen, 1983), and in the various Resource Description
and Analysis documents (Parks Canada, 1977; Jacques Whitford, 1990, 1993).
In 1977, Parks Canada indicated that the management strategy for the dunes would
be to allow the natural dynamics of coastal erosion and dune-forming processes to proceed

unimpeded "where it is feasible to do so". It was also recommended that monitoring of
human-induced changes and natural processes be a part of the resource management
program. One of the strategies suggested was to establish permanent vegetation sample plots
in forests, dunes, and wetlands (Parks Canada, 1977). None of these proposals has evolved
into an ongoing monitoring program.
A retrospective shoreline comparison study from 1935 to 1971 was conducted by
Airphoto Analysis Associates in 1973. The study relied on the interpretation of aerial
photographs taken in 1935, 1958, 1970, and 1971 to analyse coastal processes and shoreline
changes. Qualitative results were presented in point form for 28 specific sections of the park
coastline. No quantitative results were determined.
In 1978, a sand dune environmental monitoring study was conducted by Atlantic
Resource Planners (ARP, 1978). The project used low level colour infrared aerial
photography and stereo plotters to produce detailed contour maps and dune profiles
covering the Cavendish, Brackley, and Stanhope areas of the park. The Cavendish Sandspit
and Blooming Point were not included. The study recommended that the same
photogrammetric monitoring method be repeated at five-year intervals, as this would be
sufficient to understand dune migration rates, orientation, accretion or deflation of sand
volume, and various human-influenced parameters. Supplementary monitoring strategies
suggested were vegetation plots, ground photography, and general observation. The
recommendations of this study were never implemented.
A sand dune rehabilitation study was conducted by P . Lane and Associates and Zoe
Lucas in 1990 (P. Lane and Associates, 1990). A minor component of the study involved
suggesting possible monitoring strategies. The method suggested was fixed-station
photography, whereby pennanent photo stations would be established atop 10 metre wooden
posts. Exact replication would be accomplished th.rough the use of identical equipment and
a protractor camera mount fixed to the top of the post. Th.is monitoring system has not been
implemented. While providing a good visual record, this system would not be effective for
quantifying changes in dune position and morphology due to the oblique nature of the
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photos. The system would also require the construction of further structures in the mobile
beach/foredune area~
A specific monitoring study was carried out to document the effectiveness of dune
stabilisation efforts in the Dalvay area (Thexton, 1985). Monitoring involved simple
observation and hand drawn maps of the rehabilitation areas. Parameters observed included:
wind direction, sand migration patterns, storm tide effects, beach user effects, snow fencing
results, and survival rates of transplanted marram grass.
A headland erosion study in the North Rustico - Cavendish sector was conducted in
1990 by Eastern Designers and Company. The study was focused on assessing the risk of
undercutting of the GSP along this section of the coast.
Nutt and McCann (1990) conducted a study of historical change and dune evolution
at Point Deroche immediately east of Blooming Point, by analysis of aerial photographs
from 1938, 1958, 1968, and 1980, and field surveys conducted in 1989. Their study
concluded that, in contrast to the rest of the north shore, the foredunes at Point Deroche
have prograded slightly seaward.
Several survey lines have been established in the dunes at Stanhope Lane and
Bracldey-Covehead by Dr. Forbes at the Atlantic Geoscience Centre (AGC) as part of the
Canadian Coastal Sediment Study. The focus of the study is on offshore sediment transport
and distribution, but dune profiles were also produced in several cases. The Stanhope Lane
profiles were surveyed in 1984, and again in 1989 (Forbes, 1987; D. Forbes, pers.
comm.) . Surveys were also conducted at Covehead, Brackley Beach, and Rustico Island in
1989 (Appendix I). Survey control was provided by LRIS benchmarks, several of which
had to be located by excavating sand (D. Forbes, pers. comm.). The LRIS benchmark map
(1:50,000) which shows the number and location for all established LRIS benchmarks in the
park is also provided in Appendix I. Data sheets providing detailed information on the
location of each survey marker are available from LRIS.
The AGC has also produced an airborne oblique video record of the entire coastline
of Prince Edward Island (Taylor and Frobel, 1992). The park area, from Point Deroche to
New London Bay was flown in October 1990 at a height of 120-152 m, approximately
500 m from shore. Although this format does not provide the capability to quantify
environmental parameters, it does preserve a valuable visual record of coastal features and
land use which can be compared to future observations.

b) Monitoring Strategies
In order to understand the sand dune systems in PEINP, it is necessary to understand
the complex coastal geomorphic system responsible for their development. A complete
understanding requires that the dunes be considered in conjunction with coastal and offshore
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sediment sources and sediment transport processes, particularly if some degree of predictive
ability is desired.
The most useful indicators for natural change are dune (and offshore sandbar)
morphology and spatial distribution, and shoreline position. Changes in these parameters
over time will yield an indication of average sediment transport rates and directions, as well
as change vectors for gross landscape features such as the barrier sandspits. The best
indicators for human damage are vegetation trampling and associated bare sand areas. It
must be emphasised that it is important to distinguish between bare sand areas caused by
human trampling and those related to natural aeolian processes important to the evolution of
the dune systems. The most effective monitoring methods are discussed below.
1. Dune Profiles and Shoreline Surveys
Measuring dune profiles allows for precise determination of local changes in specific
dune areas. An extensive profiling program followed by analysis can produce detailed
information on dune changes and dominant processes at various locales within the park, but
does not accurately reflect how whole dune systems are changing over time.
The AGC hopes to re-establish the survey lines that were profiled in 1984 and 1989
in the near future (D. Forbes, pers. comm.). A co-operative program between Parks
Canada and the AGC would be a logical extension of this project. Additional survey lines
should be established at other critical locations within the park using the existing LRIS
benchmarks. There are 23 LRIS benchmarks distributed at one to two kilometre intervals
along the coast of PEINP. Numerous other benchmarks are located inland, within or
adjacent to the park. In addition to the LRIS markers, several other benchmarks have been
established for park surveys. During the recent intertidal survey, seven benchmarks were
established on the Cavendish Sandspit, of which five remain (J. Ouellette, pers. comm.).
Several benchmarks were also established on Blooming Point during this survey. Parks
Canada could establish a surveying program to map the beach and dune areas using a
standard surveying level and stadia rod. Survey lines established approximately every two
kilometres would provide a good sample of vertical changes occurring within the park dune
systems, and an accurate measure of landward migration at individual sites. Periodic
offshore surveys could be completed by the AGC to complement the dune profiles. General
analysis of dune profiles could be conducted by park staff, and coastal system analysis
could be performed by the AGC.
In conjunction with these surveys, a regular surveying program should be
established in the coastal headland areas between North Rustico and Cavendish Main Beach,
and at Cavendish campground. Sev·eral lines should be established from known LRIS
benchmarks and surveyed using a transit and chain to the edge of the coastal cliffs every
year. This simple and inexpensive program will yield an accurate determination of coastal
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headland recession. Data from these surveys could also be modelled to produce an estimate
of the contribution of headland erosion to the littoral sand system.
A more expensive option would be a digital survey using a global positioning system
(GPS). Headland and dune profile data obtained with GPS technology could be fed directly
into the park GIS for analysis and graphical representation.
2. Remote Sensin&
Remote sensing has been one of the most frequently used tools for monitoring
landscape change. Options for monitoring terrestrial features include aerial photography,
and various types of satellite imagery. LANDSAT and SPOT imagery is easily available,
but the resolution does not enable precise definition of small-scale features and is therefore
of limited use in monitoring local environmental change. The LANDSAT thematic mapper
has a resolution of 30 m, and the SPOT satellite has a resolution of between 10 m and 20 m
(Ryerson, 1987), both insufficient for monitoring changes mcoastal dunes. However,
advances in satellite imaging technology should be monitored for improvements that would
increase their usefulness to the park's monitoring programs.
Low-level aerial photography provides more detail than satellite imagery and can be
flown under specific conditions as required. For good resolution of dune morphology, aerial
surveys should be flown with a low sun angle, early or late in the day. This will highlight
crevices and gullies which would otherwise be lost at midday due to the high reflectance of
sand (D. Wilson, pers. comm.). However, low sun angles are not conducive to studying
features of other park habitats, and therefore midday flights may be more appropriate for
park-wide surveys. Aerial photographs covering the length of the park should be taken at
five-year intervals, or obtained from provincial forest inventory surveys, in order to provide
the repetitive data needed to assess environmental change. To determine the extent of
human disturbance areas, each new set of photos should be interpreted relative to the
previous set, and areas of change mapped and digitised into the park GIS. Pathways and
associated bare sand areas are indicators of stress that can be mapped and compared over
five-year intervals to assess the cumulative impact of human damage, and the effectiveness
of established dune crossing structures. Bare sand areas of uncertain origin should be
verified by field investigations.
The entire coastline and areas of active dune migration can also be remapped in this
way, while stable sand areas and inland areas may not require remapping. This method of
change mapping is preferred over a total re-mapping of all polygons, because it is more
time efficient, it allows the interpreter to make decisions about what constitutes significant
change, and it reduces the problem of spatial overlay misalignment which results from an
interpreter's inability to precisely redraw the same polygon (Crain, 1987).
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To more accurately define changes in dune morphology and spatial distribution , a
stereo plotter should be used to produce topographic maps of all dune areas. These maps
can easily be incorporated into the GIS so that detailed analyses of dune evolution can be
made. Once in the GIS, three-dimensional modelling can be conducted to determine
quantitative data on sediment volume changes and direction of transport. This type of
monitoring program is essential if a detailed understanding of changes in dune systems is
desired. The stereo plotting would have to be contracted out, but analysis and modelling
could be done on the park's own GIS. This method is more expensive than simple polygon
change mapping, but it yields more useful information.
An important consideration when comparing time series aerial photographs in coastal
environments is the effect of tides. The time of photography must be known, and accurate
tide tables must be used to compensate for differences in tidal height. Ideally, all
photographs will be taken at low tide to maximise the extent of intertidal area included in
the survey.
Monitoring of offshore sedimentary features to determine sediment volumes,
distribution, and transport rates can be accomplished using seismic and sidescan sonar
techniques. These methods were used by Forbes (1987) at Stanhope Lane and could be
expanded to other locations along the park's shore as part of a co-operative program
between Parks Canada and the AGC.
3) Fjeld Observation
Although not a rigorous scientific method, qualitative field observation can yield
important information on the dynamic nature of coastal sand systems. Evolving changes and
significant depositional and erosional events have been observed along the coastline by park
wardens (U. Robichaud, pers. comm.). Currently, there is no mechanism for recording this
type of anecdotal information. The park should design simple reporting forms for the
recording of such visual data. The forms only need to include the date, time, location, and
detailed comments about the observation. Photographs or sketches could also be included
where warranted. Such observations may lead to unexpected insights into processes and
rates of erosion and sedimentation. They may also identify areas in need of more rigorous
monitoring programs.

6.2 AQUATIC RESOURCF.S
a) Previous Work

Several studies have been conducted on the aquatic resources of the park, although
no long-term monitoring programs are in place to assess effects of anthropogenic stress in
the aquatic environment. Historical pH data exists, and data on salinity, alkalis, chlorine
and silica was published in 1968 (Kerekes, 1968). Limited water sampling was done in
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Dalvay Lake and Clarke's Pond between 1984 and 1986, although only the raw data were
published (Burdett and Thexton, 1986).
Limited water quality monitoring is conducted in the coastal bays and estuaries
adjacent to the park by Environment Canada. Bacteriological contamination is assessed
pericxlically to delineate unacceptable shellfish harvesting areas, by analysing water samples
for faecal coliform levels (J. Machell, pers. comm.).
Three stream sediment and three pond sediment samples were taken near green #6
and green #12 on Green Gables golf course and analysed for pesticide residues by
Environment Canada. No residues were detected in the samples (W. Ernst, in a letter to the
superintendent, May 26, 1993).

b) Monitoring Strategies
The aquatic resources of most concern to park managers are the freshwater ponds
within park boundaries. The most likely threat to the ponds is further eutrophication due to
nutrient inflows from sewage and agricultural sources. A simple indicator of trophic state is
water clarity which can be measured by Secchi disc. Secchi disc measurements need to be
calibrated for each lake to make all~wances for variable water colour (Kerekes, 1978) .
Kerekes calculated the trophic state index (TSI) for each lake by three methods: Secchi disc,
total chlorophyll, and total phosphorous. The latter two are more accurate measures of
trophic state, but are also more complicated. The TSI data of Kerekes can be used to
calibrate Secchi disc constants for each lake in the park. Secchi disc measurements can then
be taken annually in all the ponds of the park. The surveys should include measurements in
the spring, late summer, and fall, to monitor seasonal as well as annual variations in trophic
state.
Another threat to the freshwater resources is chemical contamination from pesticide
application. The best indicator is the presence of toxic chemicals, particularly
organochlorines, in water and aquatic sediments. Since determining the presence of these
compounds requires laboratory analysis, a joint monitoring program should be developed
with Environment Canada. Water and sediment samples should be collected from several
locations in the stream traversing the golf course and at the mouth of the stream at Lake of
Shining Waters. Water and sediment sampling should also be conducted in Graham's
Creek, the other unnamed creek feeding Lake of Shining Waters, and in Dalvay Lake,
Dalvay Pond, and the creek linking the two, as these are the areas most likely to be affected
by turf management chemicals.
Historical changes in aquatic conditions could also be obtained by extracting
sediment cores from ponds and estuaries. These cores would yield archival information on
past chemical, biological, and physical changes in sediment input. This type of retrospective
study would lend itself well to academic research.
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6.3 FLORA, FAUNA, AND HABITAT
a) Previous Work

There are several ongoing monitoring programs being used to assess the population
status of individual species within the park. The piping plover monitoring program is the
longest running , having been established in 1977. The monitoring program is designed to
determine the population of nesting birds, the fledgling success, and the factors which
threaten the survival of the population (Parks and People, 1993a).
Beginning in 1990, a tern monitoring program was initiated and conducted in
conjunction with the piping plover program. The program simply monitors the occurrence
and activity of common and arctic terns within the plover closure areas (Parks and People,
1993b). Since the emphasis of the monitors is on the piping plover, limited time has been
available for tern monitoring.
A monitoring program was initiated in 1992 for the vulnerable Gulf of St. Lawrence
aster. The program was implemented to document populations of the wildflower in the
park.
b) Monitoring Strategies
It is recommended that the existing shorebird monitoring programs be continued.

The tern monitoring program should be augmented to more accurately assess a severe
population decline estimated from questionable bird counts obtained during last year's
program. More effort should be put _into identifying tern nests and fledgling success in order
to gain a more accurate population figure.
The aster monitoring program should continue until the population status and
distribution can be accurately detennined. More detailed infonnation on plant numbers,
habitat requirements, and associated species should be derived by conducting quadrat
surveys in areas of known aster popu1ations. These areas should be resurveyed annually to
assess the health of the population.
One of the most critical variables reflecting ecological integrity is representative
habitat. Habitat loss and fragmentation can be used as an indicator of general ecosystem
health. Woodley (1991) suggests that measures of fragmentation should extend outside the
park to the greater park ecosystem and should include the percentage of land that is
developed or in non-wilderness (non-native habitat) land use, and impact rones of human
influence around trails, roadways, and facilities. Monitoring of the greater ecosystem
outside the park may not be feasible due to budgetary constraints, but the relevant
infonnation may be available through provincial forest and wildlife inventories. General
information has already been provided in Figure 8. Within the park, accurate measures of
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each habitat type will be available once the GIS system is fully operational. By mapping
habitat changes from aerial photography at five-year intervals, as discussed in the sand
dunes section above, cumulative changes in habitat distribution can be derived. This will be
particularly important in measuring the extent of Acadian forest cover relative to the extent
of land capable of supporting Acadian forest, and hence the degree of representivity of this
element of the Maritime Plain natural region.
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7: CONCLUSIONS AND REC01\1MENDATIONS

7.0 INTRODUCTION
The research for this report has led to a number of conclusions regarding CEA as it
applies to national parks in general, and cumulative effects occurring at PEINP in
particular. The conclusions and recommendations for addressing the identified problems are
presented below for each major section of the report.

7.1 CUMULATIVE EFFECTS ASSESSMENT
The literature review on CEA led to the following conclusions regarding cumulative
effects and cumulative effects assessment:
1. Cumulative effects result from one of (or a combination of) two situations: the
repetitive occurrence of a single stressor acting on an ecosystem; or two or more
different stressors acting on the same ecosystem. Cumulative effects occur when one
stress is applied before the system can fully recover from the previous or coincident
stress.
2. A number of individually insignificant actions can collectively result in significant
cumulative effects.
3. Traditional EIA procedures have tended to ignore cumulative effects.
4 . Addressing cumulative effects requires a new assessment context. CEA
procedures must adopt larger spatial, temporal , and disciplinary boundaries.

Recommendations for conducting CEAs were listed in section 2.2d, and are
reiterated here:
1. Due to the spatial complexity of cumulative effects, an ecosystem approach must
be adopted, and indicators of environmental health and ecosystem integrity must be
identified.
2. Due to the temporal influence of cumulative effects, past and present
developments and activities .must be documented and considered along with
foreseeable future initiatives.
3. Eoosystem responses to previous and ongoing developments and activities must be
understood as well as data allows. Lack of baseline data and historical monitoring
hinders this process.
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4. Environmental attributes, existing development and land use, and societal goals
should be used to define permissible levels of development activity.
5. Ideally CEA will be conducted in relation to a regional land use plan developed as
part of the process. This may be complicated by political and jurisdictional issues.
6. Continuing scientific investigation and ecosystem monitoring should be carried
out in order to increase understanding of ecosystem processes and to test the validity
of previous and ongoing mitigative strategies and assumptions about ecosystem
responses to stress.
7. Analytical tools, such as GIS, aerial photogrammetry and satellite imagery, and
computer modelling should be used to gain insights into system behaviour and
cumulative environmental change.

7.2 CEA AND PARKS CANADA
Conclusion:

1. With the proclamation of the CEAA, Parks Canada is now obligated to consider
the cumulative effects of any new proposals.
Recommendations:
1. Given Parks Canada's mandate of maintaining natural heritage unimpaired for
future generations, the assessment of cumulative environmental effects should
receive a high priority in national parks in order to ensure the long-term protection
of heritage resources.
2. CEA in parks should be conducted in the context of Parks Canada's legislated
mandate which gives the maintenance of ecological integrity primacy over other
issues.

7.3 CUMULATIVE EFFECTS AT P.E.I. NATIONAL PARK
Many individual stressors were identified which contribute to cumulative effects at
PEINP. It was concluded that the cumulative impacts of greatest significance are:
1. Habitat loss, degradation, and fragmentation. The natural habitat in the park and
in the greater park ecosystem has been severely reduced by human activities. The
remaining habitat is fragmented and substantially reduced in stature and diversity
from the estimated pre-development state. As a result, some species have been
extirpated, and others are currently at risk.
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2. Impeded coastal geomorphic processes. Many developments have affected erosion
and deposition processes in the coastal zone, thus interfering with the natural
recession of the coastal system. Several dramatic events have occurred as a result,
causing the destruction or alteration of some natural features.
Other 1mportant, but less significant cu mulative impacts are:
3. Visitor Impacts. In comparison to the geomorphic effects caused by engineering
works, the impacts caused by visitors are relatively minor, but not insignificant.
Further, the facilities established to accommodate the visitors are a significant
contributor to habitat impacts within the park.
4. Water Quality. The limited information that is available on water quality within
and adjacent to the park suggests that cumulative impacts have not been significant.
Sedimentation and bacteriological contamination have been identified as the major
impacts within the surrounding watersheds.
The recommendations pertaining to mitigation of cumulative effects that have arisen
out of the study at PEINP are as follows:
1. The natural coastal geomorphic processes must be protected and al.lowed to

proceed unimpeded (as is the park's stated intention).
2. Consequently, major sections of the GSP should be closed and removed. The
Cavendish - North Rustico section, and the Rustico Island - Covehead sections are of
most concern. If plans are not made for the removal of these roads, continuing
efforts will have to be made to restrict coastal processes, at great expense to the park
and the park's ecological integrity.
3. A large parking area could be established outside the park boundary in the
Cavendish area, and shuttle service could be provided to the day-use area. Access to
Brackley Beach via the exisffng facility could be continued.
4. Acceptable limits should be established for the percentage of land devoted to
automobile needs in the municipal planning area. To prevent further cumulative
effects, any new parking areas established on federal land adjacent to the park
should be compensated for by removing existing parking areas within the park.

5. No further headland protection projects should be undertaken.
6. No stabilisation projects should be undertaken in natural blowout or washover
areas. Efforts must be made to distinguish these natural features from humaninduced features.

73

7. Any planting of vegetation to deter pedestrian access in dune areas should
represent species typically found in that habitat.
8. Visitor impacts should be controlled by: aggressive signage and interpretive
messages; enforcement of area closures; elimination of random highway parking by
cabling, ticketing, or towing; and public education through media, special events,
and cooperative initiatives.
9. Further loss of park habitat must be avoided. To ensure this is achieved, the park
should adopt a wno net loss" policy when considering future proposals. Such a policy
is supported by the Parks policy of maintaining ecological integrity, and the
difficulty in defining thresholds beyond which the health of the ecosystem can not be
maintained.
10. A complete habitat analysis of the park, indicating the percentage of degraded
habitat and remaining natural habitat, is required prior to the design and
development of the Dalvay Administration Complex. Without this study, the
cumulative effects of the Dalvay project can not be adequately determined. To
reduce cumulative effects, any further loss of habitat resulting from the Dalvay
complex should be compensated by the restoration of an equal or greater portion of
degraded habitat.
11 . Restoration of Acadian forest should proceed to increase the representation of
elements of the natural region which the park is meant to protect.
12. The park should endeavour to reduce the dependence on turf maintenance
chemicals, and explore the possibility of replacing non-native grasses with native
species of grass or other ground cover.
13. Seasonal piping plover closure areas should be continued with the same level of
effort and strictly enforced to reduce the threat of human disturbance.
14. Agricultural leaseholders on federal land adjacent to the park should be required
to adopt sustainable agricultural practices including low-tillage procedures, natural
fertilisers and alternative methods of pest control. Sustainable agriculture and
forestry practices should be promoted outside the park through participation in
planning structures and the use of various educational techniques.
7.4 MONITORING

In order to more fully understand the rate and magnitude of environmental change
occurring in the park area, monitoring programs are essential. The monitoring component
of this study produced the following conclusions:
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1. The limited monitoring that has been conducted previously in the park has been
sporadic and discontinuous . The recent piping plover program is the one exception.
2. To adequately monitor long-term changes in the park e:eosystem, park managers
must make a long-term commitment to ensure the continuity of monitoring programs
once they are established. ~~rrent financial and human resource commitments to
resource conservation activities in the park are inadequate to sustain meaningful ,
long-term monitoring programs.
The following monitoring programs are re:eommended for PEINP:
1. Dune profile surveys should be conducted in numerous locations throughout the
park, with control provided by LRIS benchmarks. This program can expand on a
limited previous program initiated by the Atlantic Geoscience Centre (AGC).
2. The potential for a cooperative program with the AGC should be explored. The
AGC should be encouraged to conduct periodic offshore surveys using seismic and
sidescan sonar techniques to complement the shore surveys, and lead to a better
understanding of regional coastal processes.
3. Surveys should be conducted with standard level and stadia. The use of GPS
technology would allow the integration of the survey results into the park GIS. This
is a more expensive option which could be considered as a long-term goal.
4. Headland surveys using a transit and chain (or GPS) should be conducted in
conjunction with dune surveys.
5 . Low level aerial photography covering the entire park area should be obtained
every five years. Ideally the photography should be flown at low tide with a low sun
angle to include the intertidal zone and to reveal topographic detail in the dunes. A
stereo plotter should be used to produce topographic maps of the dune systems.
6. Comparative analysis of five-year data sets can then be conducted using the GIS.
Data on degree, rate, and direction of coastal recession can be determined.
Modelling of coastal and offshore data can yield quantitative estimates of sediment
volume changes and net sediment transport direction .
7. Areas of habitat change should also be remapped at five-year intervals. This is
particularly important to quantify changes occurring as a result of future
developments (highway #6 upgrade, park administration complex.) and ecological
restoration projects.
8. Field report forms should be designed, and park staff should be encouraged to
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record field observations pertaining to any significant erosional or depositional
events identified along the park coastline.
9. An annual survey should be conducted to monitor the trophic state of all ponds in
the park. Simple Secchi disc measurements can be used for this program.
10. A joint water and stream sediment sampling program should be pursued with
Environment Canada, to test for the presence of pesticide residues.
11. The piping plover monitoring program should be continued at the current level
of effort.
12. The tern monitoring program should be augmented to develop a better
understanding of current population trends and breeding success.
13. Further monitoring of the Gulf of St. Lawrence aster should be conducted until
population status, distribution, and degree of threat can be accurately determined.

7.5 IDENTIFICATION AND MITIGATION OF CUMULATIVE EFFECTS DURING
PROJECT SPECIFIC ASSESSMENTS
The fundamental concept of cumulative effects is that each new perturbation may
contribute to existing ecosystem stress from other previous or ongoing developments or
activities. Therefore, in assessing project specific proposals within the park, Parks Canada
must remain cognisant of the context in which the project is being proposed. This process
may be made easier by setting limits on the acceptable level of change, although this
concept is not well developed. It is a particular problem at PEINP where the degree of
change is already so great.
The park GIS will be an important tool in this process. Once the database is
established quantitative statistics on elements of the park landscape can be derived. Existing
areas of pavement, facility development, impacted dune areas, and representative habitat are
some of the parameters that will be useful in assessing cumulative effects of additional
proposals.
7.6 FURTHER RESEARCH

In addition to the recommendations outlined above, further research related to CEA
in PEINP is warranted. Specifically, questions regarding the definition of ecological
integrity for the park and the identification of indicators which reflect changes in integrity
need to be addressed. Further research on ecosystem thresholds, carrying capacity, and
acceptable levels of environmental change is also required.
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Quantification of the amount of park land and adjacent federal lands that represents
the Maritime Plain natural region is required. Areas not representative of the natural region
should be identified and a restoration plan developed to increase the integrity of the park.

77

ENDNOTES
1.

This and other articles related to scientific issues comprise a special volume of the
journal Environme1Ual Managemenl (Vol. 12, No.5) devoted to the study of
cumulative impacts on wetland ecosystems.

2.

The eleven ESS designated in the draft PMP are:
-oak stand in Cavendish
-Lake of Shining Waters
-Orby Head guillemot nesting area
-Cape Turner fossil locality
-Piping Plover nesting sites outside of Zone 1 areas
-Rustico Island archaeological site
-Aboriginal burial site at Blooming Point
-Brackley tertiary dune system
-Aster laurentianus habitat at Long Pond outflow
-Stanhope pioneer cemetery
-freshwater spring at Bubbling Springs
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APPENDIX I

Dune Profiles From Covehead, Brackley Beach, and Rustico Island
Surveyed by the AGC
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Pares Canada, region de l'Atlantique. produit trois series de rapports en sciences des Ccosystemes afin de
communiquer de nouvelles informations scienti.6.ques, de consigner des donnees scientifiques, et de reswner les
connaissances existantes ou de formuler des recomrnandations d'ordre technique. Ce sont la fonction principale et le
public vise qui determinent la serie dans laquelle un rapport est public. Cbaque serie contient des informations
scientifiques et techniques qui viennent enrichir les connaissances existantes, mais ne peuvent etre publiees clans les
revues professionnelles en raison de leur presentation.
•

Les Rapports techniques de sciences des icosystimes - Pares Canad.a favorisent la diffusion agrande echelle
d'informations scientifiques et techniques tirees des etudes speciales cffectuees par Pares Canada sur les
ecosystemes. La matiere traitee et la serie refletent J'interet et lcs politiques de Pares Canada dans de nombreux
aspects des sciences des ecosystemes. La serie presente, entre autres, des inventaires d'ecosystemes et de

ressowces, des etudes diverses, des releves sur des especes ou des guildes, ainsi que des concepts innovants de
gestion.
•

Les Dossias en malUre de sciences des icosystemes - Pares Canad.a permettent la publication des analyses
documentaires, des bibliographies et des etudes d'options en matiere de gestion qu'entreprend souvent le personnel
de Pares Canada. Les descriptions et les analyses de ressources sont aussi publiees dans cette serie, en tout ou en

partie.
•

Les Rapports de s11TVeUlance eJ de donnees relatives aux i.cosystemes - PDcs Canada sont un moyen d'etablir et de
presenter des compilations de donnees qui ne font l'objet d'aucune analyse, ou que d'une analyse succincte. De

telles compilations servent en general a appuyer des publications professionnelles ou des rapports techniques en
sciences des ecosystemes. C'est ainsi que Pares Canada publie dans cette serie des donn6es brutes qui ne sont pas
compilees clans une base nationale de donnees et qui valent la peine d'etre archiv6es.

Objectifs
Ces series de rapports servent a :
• communiquer les reswtats des recherches effectu6es en science des 6cosystemes aux scientifiques et aux
gestionnaires, ainsi qu'aux membres du public que Jes activites entreprises par Pares Canada en ecologic et en
conservation interessent.
• offiir des publications professionnelles aux informations cr&hbles et exactes gr§ce a la revision par les pairs.
• Favoriser la creativite, l'efficacite et le travail d'equipe clans les activites de recherche entreprises et la
communication de l'infonnation scientifique ou technique au moyen de ces publications.
Revision par les pairs
Le redacteur nomme deux lecteurs, choisis, clans la mesure du possible, parmi le personnel scientifique de Pares
Canada, qui soot charges de revoir cbaque manuscrit. On fait souvent appel ades lecteurs de l'exterieur en raison de
la speciaJite et du temps dont on dispose, et pour eviler l'appauvrissement eventuel de l'efiectif. Les lecteurs revoient
le manuscrit et le retoument au red.acteur en y joignant leurs commentaires par ecrit. Le redacteur renvoie le

document a son ou ases auteurs avec les commentaires des lecteurs. L'auteur prend connaissance des commentaires
et integre au texte ceux avec lesquels il est d'accord, puis retourne le manuscrit revise au r6dacteur, et lui explique par
ecrit pourquoi il n'a pas tenu compte de certains commentaires. Le r6dacteur envoie ensuite le manuscrit au gardeparc en chef, ou, s'il s'agit d'cmployes du bureau regional, au superviscur imm6diat de !'auteur, pour faire approuver
la publication et l'impression du manuscrit. Dans le cas de publications de moindre importance, le redacteur peut, a
sa discretion. decider de ne pas nommer de lecteu.rs~ lui-meme et le superviseur irnm6diat de l'auteur servent alors de
lecteurs. S'JI devait y avoir desaccord entre l'auteur et le redacteur au sujet du manuscrit, c'est le gestionnaire
ministeriel prindpal qui uancherait.
Directives a l'inteation des auteurs
Ces series de rapports sont destinees a la publication de travaux effectues dans la region de l'Atlantique en science
des ecosystemes, et sont mis ala disposition de tous Jes employes de Pares Canada, du ministere du Patrimoine
canadien., de leurs collaborateurs ou de toute personne dont Jes services sont contractes par Patrimoine canadien.
Les auteurs soumettent au r6dacteur regional une copie papier de l'ebauche de leur document et une version sur
disquette en WordPerfect Windows ou DOS, ainsi que le nom de trois lccteurs eventuels, qui ne doivent pas connaitre
le manuscrit.
Pour de plus amples renseignements, communiquez a\ICIC :
Biologiste regional de la consetvation
Pares Canada, Hi519ric Properties, Rue Upper Water
Halifax (Nouvelle-Ecosse)
B3J 159

(902) 426-6626
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