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Program Structure 
 
The assessment of coastal hazards in Nova Scotia 
is identified in the Nova Scotia Department of 
Natural Resources (NSDNR) annual business plan. 
The coastal hazard assessment program and 
associated projects are undertaken by staff of the 
Environmental Geology Section of the Geological 
Services Division of NSDNR. Staff consists of one 
full-time-equivalent geologist with assistance of the 
division’s GIS staff as needed. 
 

Background 
 
The majority of Nova Scotia’s population lives 
near the coast and is directly or indirectly subject to 
hazards such as hurricanes, waves, flooding, 
coastal erosion, and a host of other coastal issues. 
The hazards of living beside the ocean have been 
demonstrated since the founding of Halifax, when 
an unnamed hurricane struck on 3 November 1759, 
destroying thousands of trees in the area of what is 
now Point Pleasant Park. Associated storm surge 
and winds destroyed the port’s infrastructure, such 
as wharfs, buildings and supplies, and breached 
dykes around the Bay of Fundy. The Saxby Gale 
on October 4, 1869, also breached the dykes, 
caused extensive flooding, and resulted in 
significant loss of life around the Bay of Fundy. 
 
There is little doubt that if populations and modern 
communications had existed in 1759 and 1869, 
widespread devastation of forests and other damage 
would also have been widely reported with respect 
to ‘a historic or catastrophic storm.’ The hurricanes 
of 1759 and 1869 would have had striking 
similarities to Hurricane Juan, which hit Halifax on 
September 29, 2003. What this demonstrates is that 
when viewed through the proper perspective of 
time, Hurricane Juan or the Groundhog Day Storm 
of 1976 were just another to be expected storm. 

Indeed, given 250 years of rising sea level, with the 
proper perspective of time, surge levels, coastal and 
land-based damages should have been entirely 
expected then, and they should be in the future. 

 

Program Rationale 
 
Since coastal hazards are not increasing due to 
natural or anthropogenic climate change (Weinkle, 
et al., 2012; Hartman et al., 2012), the public may 
wonder why government resources are being 
expended on coastal hazard identification and 
mitigation. This program is necessary because 
Nova Scotians are increasingly building private 
homes, commercial businesses, and public 
infrastructure in locations that are subject to 
damage due to normal, long-term geological 
processes. In coastal areas where 80 years ago there 
may have been a couple of fishing camps, there 
may now be fifty $200,000 homes or cottages. 
Where 50 years ago fishermen had a wharf with a 
shed filled with fish, a home now sits on a new 
foundation at the same elevation. One hundred 
years ago large farm fields bordered on the 
Northumberland Strait and the farmers were not 
concerned with coastal erosion. Now expensive 
cottages line the waterfront and because of long-
term erosion, they are now perched on the edge of 
the cliff.  
 
Due to a lack of proper scientific input and poor 
planning, public and private infrastructure have 
been built in areas susceptible to extreme events 
and long-term, slow sea-level rise and coastal 
erosion. Finally, many highways, causeways and 
other structures have been maintained in fixed 
locations for centuries or more. These areas, due to 
historic sea-level rise, are becoming less and less 
stable, more vulnerable to damage, and require ever 
increasing amounts of investment to maintain. In 
order to respond to these many issues, sound 
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assessment of the individual hazards and 
application of science-based solutions are required. 
 
Specific examples of coastal hazards include 
processes such as shoreface erosion, coastal 
flooding, rock falls, large-scale rotational slumps, 
beach deflation, beach migration, and destruction 
of infrastructure. The spatial occurrence and 
magnitude of the impact of geohazards are highly 
variable in Nova Scotia. Many factors influence 
this variability, including bedrock type and 
structure, the physical presence or absence of 
exposed bedrock, sediment supply, near-shore 
water depth, coastal geomorphology, and variable 
exposure directions to different storm track 
patterns. Many other factors locally influence the 
type and the magnitude of risk associated with 
coastal geohazards. 
 
It is important to recognize that changes to the 
physical and biological coastal environment caused 
by long-term natural changes in the environment 
are not considered to be a coastal hazard. 
Breaching of a pocket beach with the result that the 
backing pond becomes an intertidal lagoon is a 
natural beach process. Migration of dunes or the 
entire loss of a dune system and the associated 
ecology may be an entirely natural process of 
landform evolution. Only when these changes are 
caused by direct human influences (e.g. 
construction of a structure that restricts sediment 
supply to a beach and causes loss of the beach by 
erosion) is the process considered to be a geo-
hazard or coastal hazard. It is very important to 
recognize this distinction. Otherwise interest 
groups, even scientists, make the mistake of 
believing that ecosystems are static, which is 
incorrect. This leads to the perception that it is 
necessary to prevent change because it is 
‘unnatural’.  
 

Program Activities 
 
The Geological Services Division’s coastal hazard 
assessment project has three main focuses: (1) 
identification and quantification of hazard or risk, 
(2) determining the type of risks found in the many 
and diverse coastal environments in Nova Scotia, 
and (3) examining both public and private coastal 
infrastructure from a diverse scientific perspective 

to assist in determining the best ways to mitigate 
risk and enhance the sustainability of coastal 
infrastructure. 
 
Over the last two years projects have been 
conducted in most of mainland Nova Scotia and 
Cape Breton Island (Fig. 1). Projects undertaken at 
Risser’s Beach, Graves Island, Five Islands, 
Blomidon, Arisaig, Cabot’s Landing, Plaster Rock, 
and Dominion Beach all represent studies at coastal 
parks. Studies were undertaken to assist in efforts 
to reduce the cost of storm damage, assist in park 
redevelopment, and to increase the sustainability of 
coastal park infrastructure. Depending on the scope 
of the work, outputs are in the form of short 
internal memos (e.g. Plaster Rock, Five Islands, 
and Cabot’s Landing Provincial Parks) or detailed 
internal reports (e.g. Risser’s Beach and Graves 
Island Provincial Parks). It is anticipated that the 
internal reports will be released as departmental 
Open File Reports. A detailed report assessing the 
coastal geology, hazards, and recommendations to 
increase infrastructure sustainability is presently 
being prepared for Dominion Beach Provincial 
Park. Initial observations have already been utilized 
in the preliminary formation of a park 
redevelopment plan. 
 
Projects at the proposed Blue Beach Fossil 
Museum site and for a proposed marine 
development (location withheld) were completed in 
response to requests from provincial and municipal 
regulatory authorities requiring input in 
development proposals. An extensive report on the 

Figure 1. Red squares identify locations where  
geohazard and infrastructure sustainability assessments 
were undertaken or completed during 2010 and 2011. 
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Blue Beach fossil museum development was 
released in the 2010 Report of Activities (Finck 
and Utting, 2011). These projects provide 
assessments and advice to governmental groups 
requiring coastal geological expertise. 
 
In specific circumstances the Department of 
Natural Resources has responded to requests for 
geological assistance from community groups. 
Specifically, a detailed investigation was 
undertaken to assess coastal hazards and processes 
as they could impact potential failure of a large sea 
wall at Gabarus, Cape Breton Island. This also 
involved examination and comment on issues 
relating to engineering geology of the sea wall. 
Determining the long-term stability and 
sustainability of the sea wall is of specific 
provincial interest. A detailed report will be 
released in April 2012. 
 
Adapting to coastal change may be challenging 
and often involves costly interventions such as 
construction of abutments. From a regulatory 
point, knowledge of coastal processes is important 
in the approval process. It is also important for 
individuals or companies involved in coastal 
armouring projects to have a science-based 
understanding of engineering geology and coastal 
processes. It is important to ensure the long-term 
performance and sustainability of the structures, 
especially the impacts of extreme events on the 
structures. To this end, efforts are being 
undertaken to provide geoscientific information to 
regulators and contractors involved in these types 
of projects.  
 

Identifying coastal hazards and understanding 
coastal processes also require a significant 
understanding of topics such as climate change. 
Such knowledge is important so as to be able to 
provide sound geoscientific information to other 
government initiatives, e.g. coastal strategy. As 
such, knowledge of the peer-reviewed, published 
literature with respect to climate change and 
possible secondary effects such as sea-level rise has 
been developed within the Geological Services 
Division. This expertise is available to 
governmental and non-governmental bodies, 
industry and the public at large.  
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