
















































































































































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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Key Resources Cumulative Stressors 

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 park1 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 m coastal 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 AQUA TIC 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 cumulative 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 human­
induced features. 
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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. 
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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 a grande 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 a des 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 a ses 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 garde­
parc 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 a la 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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