
Planning for Climate Change in 
Coastal Regions of Tantramar,   
New Brunswick: Risks and 
Recommendations 
 

 
 

 
 

 

 

 

 

 

Sabrina Hood 

Dalhousie University 

March, 2008 
 



Acknowledgements 

 

I would like to take this opportunity to thank all of the people that have helped this project come 

together.  I would first like to thank Natural Resources Canada and the Canadian Institute of 

Planners for providing the funding without which this project would not have been possible.  I 

would also like to thank my advisor, Amber Nicol, for the support and guidance she provided 

throughout this project.  Additional feedback and information provided by the staff of the 

Tantramar Planning District Commission, Dr. Michael Fox from Mount Allison University, and 

Paul Jordan, Program Coordinator of the New Brunswick Coastal Areas Protection Program, 

provided direction for this study. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



TABLE OF CONTENTS 

 
 

PART 1 – INTRODUCTION...................................................................... 1 

 

1.1 RESEARCH FOCUS...................................................................................... 2 

1.2 STUDY AREA................................................................................................. 2 

1.3 PLANNING DISTRICTS IN NEW BRUNSWICK.................................... 4 

1.4 METHOD........................................................................................................ 5 

1.5 LIMITATIONS............................................................................................... 6 

 

 

PART 2 – BACKGROUND......................................................................... 7 

 

2.1 ENVIRONMENTAL PLANNING AND NATURAL HAZARD 

MITIGATION....................................................................................................... 7 

2.2 RURAL AND SMALL TOWN PROGRAMME: ADAPTATIVE 

CAPACITY........................................................................................................... 8 

2.3 FEDERAL INITIATIVES........................................................................... 10 

 

 

PART 3 – LAND USE AND ENVIRONMENTAL INVENTORY AND 

ANALYSIS.................................................................................................. 12 

 

 3.1 HISTORY...................................................................................................... 12 

 3.2 BUILT ENVIRONMENT AND LAND USES........................................... 12 

 3.3 NATURAL ENVIRONMENT..................................................................... 14 

 3.4 ANALYSIS.................................................................................................... 24 

 3.5 DISCUSSION................................................................................................ 26 

 

 

PART 4 – POLICY INVENTORY AND ANALYSIS............................ 28 

 

 4.1 INTRODUCTION........................................................................................ 28 

 4.2 MUNICIPAL POLICY FRAMEWORK................................................... 28 

 4.3 PROVINCIAL POLICY FRAMEWORK................................................. 31 

 4.4 ANALYSIS.................................................................................................... 34 

 4.5 DISCUSSION................................................................................................ 36 

 

 

PART 5 – CASE STUDY: LESSONS AND ANALYSIS........................ 37 

 

 5.1 TRURO MUNICIPAL PLANNING STRATEGY.................................... 37 



5.2 MUNICIPALITY OF THE COUNTY OF KINGS MUNICIPAL 

PLANNING STRATEGY.................................................................................. 39 

5.3 THE NETHERLANDS................................................................................. 40 

5.4 CASE ANALYSIS......................................................................................... 42 

5.5 CASE DISCUSSION.................................................................................... 42 

 

 

PART 6 – RECOMMENDATIONS......................................................... 45 

            

 
BIBLIOGRAPHY........................................................................................................... 47 

 

 

 

LIST OF FIGURES 
 
FIGURE 1: STUDY AREA – LOCATION WITHIN NEW BRUNSWICK.............. 3 

FIGURE 2: STUDY AREA BASE MAP........................................................................ 4 

FIGURE 3: BAY OF FUNDY........................................................................................ 13 

FIGURE 4: TYPICAL DYKE....................................................................................... 17 

FIGURE 5: EXTENT OF FLOODING AT THE HEAD OF THE BAY OF FUNDY 

DURING THE SAXBY GALE...................................................................................... 18 

FIGURE 6: FLOOD RISK SYNTHESIS MAP........................................................... 25 

FIGURE 7: EROSION RISK SYNTHESIS MAP....................................................... 26 

FIGURE 8: COASTAL ZONES.................................................................................... 33 

 

 

 

LIST OF TABLES 

 

 

TABLE 1: COASTAL ENVIRONMENT OF CHIGNECTO BAY.......................... 15 

TABLE 2: OVERVIEW OF EXISTING POLICIES – STRENGTHS, 

WEAKNESSES, OPPORTUNITIES, THREATS....................................................... 34 

 

 

 

 

 

 

 



LIST OF APPENDICES 

 

APPENDIX A – METHOD 

APPENDIX B – INVENTORY ANALYSIS TABLES 

APPENDIX C – INVENTORY MAPS 

          BASE MAP 

          BUILT UP AREA 

          SLOPE 

          COASTAL FEATURES 

          SURFICIAL GEOLOGY 

          SOILS 

APPENDIX D – INVENTORY SYNTHESIS MAPS 

          SYNTHESIS MAP: EROSION RISK 

          SYNTHESIS MAP: FLOODING RISK 

APPENDIX E – CASE ANALYSIS 

      

  

 

 

 

 



!"#$$%$&'()*'+"%,#-.'+/#$&.'%$'+)#0-#"'1.&%)$0')('2#$-*#,#*3'456'1%070'#$8'1.9),,.$8#-%)$0'

:;'<))83'=>>?'

' @'

 Part 1: Introduction 

 

Climate change, a statistically significant change in the mean or variability of the climate over an 

extended period of time, is now widely believed to be occurring on a global scale (IPCC 2007).  

While climate change affects virtually every part of the world, it is especially significant to 

coastal areas where storm surges, flooding, and erosion are most likely to have an impact.  

Damage from coastal flooding can be devastating and costly; in 2000 over $4.3 million was 

spent repairing damage from two intense storm surges that occurred on the southeastern coast of 

New Brunswick.  Natural Resources Canada predicts that Atlantic Canada will experience more 

storm events, increasing storm intensity, rising sea level, storm surges, coastal erosion, and 

flooding.  Because of this, coastal communities will be particularly vulnerable to the effects of 

climate change (Vasseur and Catto 2008). 

 

These conditions have created growing concern about the vulnerability of properties and 

infrastructure to coastal hazards.  Although Natural Resources Canada has designated a large 

portion of the southeastern New Brunswick coastline as at high risk to such effects, little 

information exists on specific areas of vulnerability within the Tantramar Planning District.  

While the effects of climate change in terms of flooding and coastal erosion have not yet become 

pressing in Tantramar, the region is especially at risk because of the low, flat, marshy relief that 

is protected from flooding waters by a series of dykes.  Because the land is so flat, an increase in 

the height of a flooding tide of even a few inches could extend the potential reach of the flood 

hundreds of metres inland.  The sea level has risen by about 30 cm in New Brunswick over the 

past century, and with predictions of a further rise of 50-60 cm by 2100 (New Brunswick 

Climate Change Secretariat 2007) incorporating risks associated with climate change into coastal 

land use policy is becoming an important issue. 
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1.1 Research Focus 

 

This study addresses the research question: “What areas of the Tantramar coastline are most 

likely to be affected by sea level rise and erosion due to climate change, and how can the local 

planning commission plan for these changes?” 

 

The objectives of the study are: 

!    to identify areas within the southern coastal area of Tantramar that are vulnerable to the 

effects of climate change in terms of sea level rise and erosion; 

!    to survey policy approaches used in other regions to reduce vulnerability and mitigate the 

impacts of coastal hazards; and 

!    to develop policy plan recommendations based on the findings to help the Tantramar 

Planning District Commission reduce vulnerability and mitigate the impacts of coastal 

hazards. 

 

1.2 Study Area 

 

The Tantramar Planning District is located in southeastern New Brunswick within Westmorland 

County.  The study area is located in the southern part of this district and includes a cape 

extending into the Chignecto Bay, the central arm of the Bay of Fundy (Fig. 1).  The study area 

is bounded by the Memramcook River on the west, the Nova Scotia border on the east, and 

includes the estuaries of the Tantramar and Missaguash rivers that both run through the 

Tantramar Marsh ecosystem.  It includes the municipalities of Sackville and Dorchester, which 

are planned by the Tantramar District Planning Commission, along with a large unincorporated 

area for which no land use bylaw exists as of yet.  This is especially significant because the 

entire coastline lies within this unplanned area.  The district contains a mix of rural, urban, 

institutional, and agricultural uses with some recreational areas.  The Tantramar marsh 

ecosystem within the study area straddles the isthmus of Chignecto, the bridge of land between 

New Brunswick and Nova Scotia.  As such, while this project is focused on a New Brunswick 
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district, data and information from the Nova Scotia Chignecto region is also useful for this 

analysis. For the purposes of this research, a study area of 10 km from the mean high tide point 

will be used as recommended by a study by the Department of Fisheries and Oceans titled “A 

Guide to Land Use Planning in Coastal Areas of the Maritime Provinces” (Stewart et al 2003).   

 

Figure 1: Study Area – Location within New Brunswick 
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Figure 2: Study Area Base Map 

 

 

The Tantramar Planning District Commission is currently making preparations to write a rural 

plan for the unincorporated portion of the district, and is very interested in taking environmental 

concerns into consideration when writing their plan.   

 

1.3 Planning Districts in New Brunswick 

 

The Sustainable Planning Branch of the Science and Planning Division of the Department of 

Environment and Local Government oversee land use planning in New Brunswick.  This group 

implements the Community Planning Act, which is the basis for each municipality’s respective 

municipal planning strategies (Stewart et al 2003). 

 

Under the community Planning Act, the Minister establishes and defines the boundaries of 
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planning districts within the province.  New Brunswick is divided into twelve planning districts, 

which are each run by a planning district commission.  Planning district commissions are 

appointed by the Minister and receive money from the province.  Their powers are much the 

same as those of a municipal planning department: they are able to create rural, regional and/or 

municipal plans and zoning by-laws, advise Council in land use issues, and provide building 

inspections in unincorporated areas (Government of New Brunswick 2008) 

 

1.4 Method 

 

This project takes an environmental analysis and case study approach.  Data on key factors 

including geology, land use, and coastal features are represented in a series of inventory maps 

and, using single-factor and combination analysis, are used to identify areas at high risk of 

coastal erosion and flooding due to climate change-induced sea level rise.  Inventory variables 

are first represented in terms of flooding and erosion risk in two single variable matrices to 

identify high, moderate, and low risk areas.  Then, using the ‘rules of combination’, a land use 

planning technique that involves the combination of independent variables to assess vulnerability 

when the two variables are combined, the environmental and land use inventory variables are 

analyzed.  These combinations are also rated as high, moderate, or low risk and are represented 

on the final analysis maps (Appendix D).  Existing municipal and provincial policies are also 

examined using a SQOT (Strengths, Weaknesses, Opportunities, Threats) matrix.  Three case 

studies are examined: two from towns in Nova Scotia that lie within similar environments to 

Tantramar, and one from the Netherlands, which has a long history of dyking and coastal 

protection techniques.  These case studies provide an overview of some best practice policies 

being implemented elsewhere that could be useful in the study area.  The findings from the case 

study analysis are represented in a matrix assessing their strengths, weaknesses, and applicability 

to the study area.  Finally, based on the environmental analysis and survey of best practices, a 

series of policy recommendations are developed for the Tantramar Planning District 

Commission.  See Appendix A for detailed method. 
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1.5 Limitations 

 

This study was limited by the availability of data.  Accessing accurate GIS data was difficult, and 

in some cases impossible to obtain, and important information such as elevation could not be 

included in the GIS analysis. LiDAR data and up-to-date aerial photographs were not available 

to provide a more accurate overview of the area.  Time also presented a large constraint.  In 

addition, as a result of delays in funding, planned site visits were not possible.  Information from 

this study should serve as a general guideline to sensitivities in the region and could form the 

basis for a more in-depth analysis of the area.  
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Part 2: Background 

 

2.1 Environmental Planning and Natural Hazard Mitigation 

 

Environmental planning involves the analysis of landscape features and processes to solve 

problems and guide planning decision-making processes.  Environmental planning applies to any 

human-environment interactions, and can be applied but is not limited to natural hazard 

mitigation, natural resource use, and ecosystems.  According to Randolph (2004) there are three 

branches of environmental planning: reactive, which attempts to correct or remediate past 

environmental damage; proactive, which are taken in advance to enhance environmental quality; 

and integrative, which involves early consideration of environmental factors such that they are 

integrated into a project or plan from the start.  Environmental planning usually involves some 

sort of environmental and land use inventory that can then be combined and analyzed using 

mapping techniques. 

 

Natural hazard mitigation seeks to minimize damage to human health, safety, and welfare.  Four 

different but interrelated terms are used in natural hazard mitigation: 

 

! Hazard: the inherent danger associated with a potential problem, such as a flooding event. 

! Exposure: the human population, ecological resource, or property exposed to the hazard. 

! Vulnerability: the unprotected nature of the exposure, for example a home built in a 

floodplain with no floodproofing measures.  Vulnerability can be reduced through 

engineering design. 

! Risk: the probable degree of damage and injury likely to occur from exposure of people 

and property to the hazard over a specific time period. (Randolph 2004, p. 201) 

 

Randolph describes a hierarchy of environmental impact mitigation strategies that can be used to 

lower the impact of natural hazards: 
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! Avoid the impact (move away altogether) 

! Lessen the impact by modifying location on site (move away to lesser impact area) 

! Lessen the impact by modifying design (apply engineering or design features) 

! Offset the impact (compensate for the impact by monetary relief, reconstruction, or re-

creation) (Randolph 2004, p. 202). 

 

Similarly, Natural Resources Canada offers three adaptation strategies that can be used in areas 

affected by coastal erosion, sea-level rise and/or storm-surge activity. 

 

! Planned retreat, in which the inevitability of coastal erosion is identified and addressed by 

abandoning those areas expected to be severely affected; 

! Accommodation, in which structures are constructed in a way that minimize the risk of 

damage (flood proofing) or developing land use zoning by-laws that limit the type of 

structures that are permitted on the shoreline; and 

! Protection, in which the shoreline is reinforced using either hard (seawalls, groynes) or soft 

(vegetated dunes) physical measures.   

 

Natural Resources Canada’s recommended approach is planned retreat.  This is the simplest way 

to mitigate major coastal hazards to existing structures.  This method uses designated building 

set-back limits to prohibit all permanent structures from being constructed within the designated 

zone (Vasseur and Catto 2008). 

 

Evidence of such strategies is apparent in the policies and case studies outlined in parts 3 and 4. 

 

2.2 Rural and Small Town Programme: Adaptive Capacity 

 

The Rural and Small Town Programme is an organization run through Mount Allison University 

that provides research and services to rural maritime communities, including work on such areas 

as employment, housing, education, and poverty.  They are currently working on a project 

addressing coastal climate change issues. 
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In November of 2006 the Rural and Small Town Programme in conjunction with the Coastal 

Wetlands Institute hosted a workshop titled “It was a Dark and Stormy Night: Dykelands 

Flooding Scenario” in which key stakeholders including local planning staff; employees of the 

Department of Transportation, Department of Agriculture and Aquaculture, Emergency 

Measures Organization; and students and staff from Mount Allison University met to discuss 

potential risks and adaptations to flooding in Sackville. It was identified that floodwater 

management in Sackville has been a costly, piecemeal process, and that a more integrated 

approach would be much more effective.  The Rural and Small Town Programme presented the 

options of maintaining the dykes, realigning them, or abandoning them and allowing the natural 

salt marsh to return.   

 

Participants in the workshop discussed current preparedness for flood damage.  For example, NB 

Power already has an Emergency Power Plan that is implemented during power outages, 

although it would be difficult for them to do so until floodwaters receded.  CN Rail would 

usually place rock-filled train cars on areas bridges and other vulnerable parts of the track to 

prevent them from washing out, but the high tides that would be associated with a flooding event 

in Sackville would still cause significant erosion and wash-out to the tracks.  Because of the high 

tides in the Bay of Fundy, there would be little that those responsible for important infrastructure 

would be able to do in the event of an extreme flood.  The group also identified the general lack 

of public knowledge about climate change, sea level rise, and the importance of the dykes, and 

the insufficient long-term emergency management provided by the Emergency Measures 

Organization (Marlin and Heckman 2006). 

In 2007, based on this workshop and other research, the Rural and Small Program produced a 

paper titled “Examining Community Adaptive Capacity to Address Climate Change, Sea Level 

Rise, and Salt Marsh Restoration in Maritime Canada.”  This report examines three possible 

adaptations: raising and reinforcing the dykes, realigning the dykes, or removing the dykes and 

restoring the protected land to natural salt marsh.  They note that while maintaining some of the 

dykeland will be necessary to protect important infrastructure, large parts of the dykeland has not 
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been used for decades and could potentially be reverted to natural salt marsh.  Other barriers to 

salt marsh restoration range from a lack of experience in Maritime Canada, a lack of public 

awareness and education, and a lack of government commitment.  Although the report does not 

make specific recommendations for Tantramar, it does provide a useful framework for assessing 

salt marshes (Marlin et al 2007).  The same group has produced “A New Brunswick Dyke 

Assessment Framework: Taking the First Steps.” Again the report provides a general framework 

for assessing dykelands.  While it is outside of the scope of this project, the two reports in 

combination with a comprehensive assessment of vulnerabilities within the region would provide 

a strong basis for identifying and mitigating areas of high vulnerability associated with the 

dykes. 

 

While the Programme has so far only published frameworks for community adaptive capacity 

and dyke assessments, they have drawn significant attention to the issue and have engaged 

stakeholders from various backgrounds to engage and exchange ideas on how the area can better 

manage the risks associated with climate change. 

 

2.3 Federal Initiatives 

 

2.3.1 Federal study on southeastern New Brunswick 

 

In 2006 the Government of Canada produced a major study titled Impacts of Sea-Level Rise and 

Climate Change on the Coastal Zone of Southeastern New Brunswick.  Using LiDAR data, they 

produced a detailed digital elevation model to identify areas vulnerable to flooding and 

inundation.  The study took into account ecosystem as well as socioeconomic impacts, the 

potential for flooding and coastal erosion, and the potential for adaptation strategies and the 

formation of adaptive capacity.  While it does not address the study area it identifies risks that 

any coastal environment would be subject to, such as loss of coastal ecosystems, loss of property 

and life, negative effects on coastal industries such as tourism and fishing, and threats to 

infrastructure (Government of Canada 2006).   
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2.3.2 Flood Damage Reduction Program 

 

Another way the federal government has considered coastal flooding risk is  the Flood Damage 

Reduction Program (FDRP).  While floodplain management under the constitution is the 

responsibility of the provinces, the federal government was interested in reducing disruptions to 

regional economies and reducing the need for disaster assistance payments in a way that did not 

involve structural control measures such as dams and dykes, which are expensive and unreliable.  

The program is carried out under cost share agreements between the federal and provincial 

governments, which have resulted in the mapping out of flood risk areas and flood forecasting 

efforts.   

 

Once designation has taken place, neither the provincial nor the federal government will: 

! Build, approve or finance flood prone development in the designated area 

! Provide flood disaster assistance for any development built after the area is designated 

(except for floodproofed development in the flood fringe); and 

! Will encourage zoning authorities under their jurisdiction to zone on the basis of flood 

risk. 

 

New Brunswick was the first province to join the FDRP in 1976, when they signed the General, 

Mapping and Studies Agreements.  Through this program, 13 “1 in 100 year” flood plains were 

designated across the province.  The Sackville region is designated as a flood risk area in the 

Federal Flood Damage Reduction Program in 1992 (See Appendix D – Town of Sackville 

Hydrographic Map) (Environment Canada 2006). 
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Part 3: Land Use and Environmental Inventory and Analysis 

 

3.1 History 

 

The first European settlers in this area came from France in the 1600s.  They brought with them 

previous knowledge of dyking techniques, and rather than clearing forested land for agriculture 

chose to dyke off the marshlands.  These marshlands were discovered shortly after Port Royal 

was colonized, and were first settled in 1671.  Reclamation of the marshes began in 1676.  In 

contrast with the previously settled marshlands (Port Royal and Minas), the marshes were 

exceptionally large and some farms had to be placed on the marshland to allow sufficient access 

to the croplands and pasture.  The marshlands, according to early maps, were free of trees except 

for at the rear of the marsh where the alluvial silts gave way to freshwater bogs and lakes, 

making dyking and conversion to pasture and farmland a relatively easier and more attractive 

prospect than clearing forestland.  The uplands west of the marsh and the sandstone ridges in the 

marshes became sites for villages, including the modern Town of Sackville (Bird 1955). 

 

3.2 Built Environment and Land Uses 

 

3.2.1 Settlements 

 

The largest population concentrations in the study area are the Town of Sackville and the Village 

of Dorchester. The rest of the study area is rural.  Several small coastal communities exist 

throughout the unincorporated area, including Wood Point, Rockport, and Johnson’s Mills (See 

‘Base Map’, Appendix B).  As you can see from the ‘Built Up Area’ map in Appendix B, these 

communities are not densely populated; however, many of them do lie on the coastline and are 

therefore potentially vulnerable to flooding and erosion 
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3.2.2 Communications and Transportation 

 

The Trans-Canada Highway and a major CN Rail line run through the study area and across the 

Chignecto Isthmus.  These are especially significant for Nova Scotia, as they are the only land-

based transportation links between Nova Scotia and the rest of the country. 

 

3.2.3 Institutions and Essential Services 

 

In Sackville, major institutional land uses include the Sackville Memorial Hospital, Mount 

Allison University, the Radio Canada International broadcasting towers, and three schools.  The 

Fort Beausejour historic site lies within the dyked lands close to the Nova Scotia border.  There 

is a large penitentiary and a school in Dorchester.  These major institutions are indicated on the 

‘Built Up Area’ map in Appendix B. 

 

3.2.4 Open Space and Agriculture 

 

There is extensive open space and wooded areas within the study area.  The southern tip of the 

cape is dominated by woodlots, with a few agricultural lots mainly used for blueberry 

production.  Near the marshlands there are large tracts of agricultural land, where the rich dyked 

land is used for hay production and for pasturing cattle.  A few recreational uses intersperse the 

woodlots and farmland along the coastline, especially in the southern part of the study area, but 

these are largely unimproved.  The major recreational use is the Sackville Waterfowl Park, a 

large wetland area with boardwalks that also provides important habitat for local waterfowl 

(BMA GIS). 
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3.3 Natural Environment  

 

3.3.1 Coastal Environment 

 

3.3.1(a) Overview 

The study area lies within the Chignecto Bay, which is part of the inner Bay of Fundy.  The floor 

of the Chignecto Bay is made up muddy sediments derived from erosion of shale on nearby 

coasts.  The water is warmer than that in the outer Bay because of restricted circulation, and has 

higher turbidity.  Winter coastal ice formation causes scouring of the coastline, which is 

important for the physical and biological structure of this habitat.  

 

Figure 3: Bay of Fundy 

 

 (Department of Fisheries and Oceans 2007) 
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Table 1: Coastal Environment of Chignecto Bay 

Geological Character Permo-Carboniferous sandstone and shale 

Backshore Relief Cliffs, up to 20 m 

Beach Character Wide, intertidal mud flats on rock platforms, 
pebble/cobble beach at high-water mark, extensive 
marshes in sheltered areas 

Fetch and Wave Exposure Very sheltered (> 50 km) 

Mean Tidal Range > 10 m 

Sediment Availability Abundant 

(Owens and Bowen 1977) 

 

The coastline of the study area varies significantly from the western side of the cape to the east.  

The western side of the cape is cliffy, with vertical cliffs generally between 15-20 m high and 

approaching 60 m at the tip of the cape.  The cliffs grade into gravely beach in some areas, with 

extensive mudflats up to one kilometre wide and the foot of most cliffs.  Beaches are gravely 

with scattered boulders in most places, and some sandy pocket beaches exist within inlets on the 

coast.  Active erosion is apparent on unconsolidated cliffs near the tip of the cape, as there is 

visible slumping and fallen trees at the edge of the cliffs.  The eastern side of the cape has much 

lower relief and more extensive mudflats.  Relief is as low as 2 m in places, although areas with 

higher backshore relief display cliffs up to 20 m high.  On this side of the cape there is marshland 

adjacent to the mudflats.  The marshes are dyked in many areas, and active erosion of the marshy 

coastline is evident, with mud infilling depressions in the coast (Thibault and Frobel 1986). A 

coastal features map can be found in Appendix B.  This map gives a general overview of the 

location of these coastal features.   

 

3.3.1(b) Salt Marshes 

Tidal salt marshes in Atlantic Canada provide diverse and highly productive ecosystems that are 

important to a variety of flora and fauna.  Salt marshes aid in maintaining elevation equilibrium 

between land and sea by accumulating sediments as waters rise, and because of their adaptability 

to sea level rise they are important in protecting coastal regions.  However, the accelerated rate 
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of future sea level rise may cause permanent inundation of many coastal marshlands, leading to 

the loss of important habitat and conversion to other types of ecosystems.  Wetlands also provide 

invaluable services to local ecosystems such as filtering pollutants like pesticides and fertilizers 

from water as it enters the ground, and acting as a carbon sink.  In the Bay of Fundy extensive 

mudflats surround the marshes.  The main source of sediment in the Cumberland Basin appears 

to be from stranded ice that has been deposited onto the marshlands, releasing sediments as it 

melts (Marlin et al 2007). 

 

The Tantramar marshes lie on the isthmus of Chignecto, straddling the boarder between New 

Brunswick and Nova Scotia.  At 20,230 ha. they form one of the largest tidal salt marsh networks 

on North America’s eastern shore. Because the marshes lie barely above sea level centuries of 

tidal flooding have formed deep silts approximately 25 m thick.  The dyking of the marshes has 

converted the area into an expanse of flat land that is no longer subject to tidal flooding.  The 

silty soils are poorly drained and have led to the formation of several shallow freshwater lakes, 

bogs, and rivers (Mount Allison University Archives 2004).  The location of the Tantramar 

coastal salt marshes can be found on the ‘Water Features’ map in Appendix B. 

 

3.3.1(c) Intertidal Flats 

Intertidal flats, or mudflats, occur in sheltered environments in the intertidal zone (the area 

between the high and low tide mark).  These flats are more extensive in the Bay of Fundy than in 

other regions of Atlantic Canada because of the high tidal range.  Because of the clay and silt 

composition, the mudflats are poorly drained, have a low load-bearing capacity, and are low in 

oxygen; however, the fine texture and high clay content of the soil also reduces its susceptibility 

to erosion.  The soils generally are not stable enough to support rooted vegetation and are usually 

dominated by salt marsh grasses, seaweeds, and algae.  Heavy erosion can occur due to winter 

ice scouring, which removes vegetation and soil (Stewart et al 2003).  Extensive mudflats exist 

in the study area along most of the coastline. 
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3.3.1(d) Dykelands 

Dykelands are areas that under normal conditions would experience marine flooding but have 

been separated from the marine environment through human intervention.  They are man-made 

systems that use drainage ditches and one-way gates (aboiteaux) to allow water to drain from the 

land while preventing seawater from entering (Figure 4).  Because of centuries of marine 

flooding the soils are made up of moderately to well-drained silt with muddy deposits on the 

seaward side.  The land is extremely fertile, and is generally used for hay production, cropping 

and livestock grazing.  While the dykes do protect the land, there is still a high risk of flooding.  

During the winter, heavy ice build-up can occur along the shoreline and within freshwater 

channels, which can block drainage and cause flooding.  There is also a risk of water breaching 

the dykes and flooding the low-lying lands behind them (Stewart et al 2003).  The Department of 

Agriculture and Aquaculture maintains a total of 88 km of dykes in Albert and Westmoreland 

Counties with only a $400,000 yearly budget.  The dykes protect valuable infrastructure such as 

roads and rail lines, and because parts of Sackville are up to 2 m below sea level they also protect 

municipal properties from devastating flooding.  It is estimated that 4 to 5 feet of material from 

the Aulac dyke is being washed away every year; while there is no hard data available on the 

entire dyke system, anecdotal evidence suggests that the dykes are eroding and that if nothing is 

done a breach will eventually occur (Marlin and Heckman 2006).  The location of the dyked 

lands is indicated on the ‘Water Features’ map in Appendix B. 
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Figure 4: Typical Dyke 

 

 

(Government of Nova Scotia 1998) 

 

 

There has not been a serious breach in the dykes since the Great Saxby Gale of 1869, in which a 

combination of high tides and a storm surge sent water flooding across the region, nearly 

breaching the Isthmus of Chignecto (Figure 5). The relative positions of the earth, sun and moon 

that may have been the cause of the unusually high tides occur every 18 years, 11 days and 8 

hours.  Abnormally large storms in 1705 and 1759 happened at the same point in the cycle 

(Province of Nova Scotia 1987). 
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Figure 5: Extent of flooding at the head of the Bay of Fundy during the Saxby Gale 

 

(Shaw et al 1997) 

 

3.3.2 Topography 

 

The study area is very low-lying, consisting mainly of flat or gently sloping land.  The relief is 

particularly flat at the Tantramar marsh and dykeland area, where the land is barely above sea 

level and is essentially flat.  The land is hillier in the Dorchester area, and along the western 

coastline and to the southern tip of the cape near Rockport there are coastal cliffs from 15-60 m 

high.   
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3.3.3 Geology 

 

The Tantramar Planning District is part of the New Brunswick lowlands, which extend 

throughout central and eastern New Brunswick.  Red and grey sedimentary Carboniferous 

sandstones and siltstones underlie the lowlands.  Relief in the lowlands generally does not 

exceed 100 m, with the highest points being around 200 m, although the relief of the study area 

is much lower than this.  Red soils, abundant melt-water channels, wetlands, and wide 

floodplains characterize the area.  Glacial deposits are thin, and in the eastern part of the area 

including Tantramar, low relief makes many areas prone to flooding during high-water events 

(Pronk and Allard 2003) 

 

3.3.3(a) Bedrock 

The study area lies on the Chignecto Bay, which is an arm of the Bay of Fundy.  The geology of 

this region is a reflection of the southwest-northeast trend in erosion associated with the east-

west trending Cobequid fault zone.  The bedrock is made up of unresistant Permo-Carboniferous 

sedimentary rock, which is susceptible to erosion and produces the sedimentation from which the 

surficial materials are derived (Owens and Bowen 1977).  Sea level rise has been accompanied 

by a subsidence of the land in the Northwest Atlantic, which is a product of glacial loading and 

unloading over 10,000 years ago (Government of Canada 2006).  In southeastern New 

Brunswick subsidence reaches a maximum of 3-4 mm per year (Gehrels et al 2004).  The 

bedrock within the study area is uniform, composed of soft sedimentary sandstone and shale. 

 

3.3.3(b) Surficial 

The surficial geology within the study area consists mainly of thin, poorly drained organic 

sediments (1 -5 m thick) such as bogs, fens, swamps, and peats; intertidal plains over 2 m thick 

made up of clay, silt, fine sand, and some organic sediment within the existing marsh; loamy 

lodgment and ablation till; thin blanket and veneer deposits over rock; hummocks; and minor 

sand, gravel, rubble, and boulders (Rampton 1984).  Outside of the intertidal plains the surficial 
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material is made up of unconsolidated glaciofluvial deposits that erode easily due to their low 

clay content.  

 

Erosion of coastal outcrops composed of soft sedimentary rock has produced ample muddy 

sediments.  The coasts are primarily intertidal rock platforms up to 2 m wide that are covered by 

extensive red inorganic mud deposits.  The thickness of the sediment generally varies between 6 

and 10 m although at Aulac, a small community east of Sackville, 24.4 m of mud and 6.1 m of 

freshwater peat has built up upon Pleistoscene clays.  Beyond the mudflats are unresistant cliffs.  

Submerged forests uncovered in the littoral zone by erosion in this area have been dated at 

around 4000 years old and indicate the extent of sedimentation that has taken place over time 

(Owens and Bowen 1977).   

 

The marshes are made up of silts and clays that were carried in from the Bay of Fundy by spring 

tides.  This build-up occurred during a period in which land subsidence coincided with rising sea 

levels, which increased tidal ranges from the Bay of Fundy and allowed the marshes to extend 

inland.  This sedimentation process is still occurring, providing a foundation for the formation 

future salt marshes outside of the existing dykes.  Erosion along the Bay of Fundy has provided 

additional sediments in the littoral zone (Natural History of Nova Scotia 2007). (See map in 

Appendix B – Surficial Geology) 

 

3.3.3(c) Soils 

There are five classes of soil within the study area: Dorchester, Kings, Tignish, Acadia and 

Organic.  Dorchester, Kings, and Tignish are developed from the underlying till, while Acadia 

and Organic are immature soils in the process of development, usually on recent flood and tidal 

deposits. 

 

Dorchester soils are well drained and are generally confined to rolling and hilly uplands on 

slopes between 7-8%.  Soils are stony, and drainage is good to excessive, which can cause 

drought conditions.  The thickness of the soil is irregular, and bedrock is exposed in some places.  
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Cultivated slopes and cleared land erode easily because the topsoil washes away quickly, making 

them poor agricultural lands.  Nearly the entire coastline is covered by Dorchester soil and may 

prove problematic in terms of coastal erosion because of its high sand content.   

 

Kings soils are found in low-lying or depressional land and are poorly drained.  The main 

vegetation consists of spruce and fir trees.  While the low, even relief upon which Kings soils 

form prevents significant erosion from occurring, silting after heavy rainfall does take place as 

fine soil material is carried away in runoff.  The soil is too wet and heavy to allow proper root 

penetration, and so the land is not optimal for agriculture, although it is possible to drain the soil 

to make it more productive.  Kings soil is a sandy loam, having nearly equal parts sand, silt, and 

clay.  In the study area the Kings soil is far from the coast, making it of little concern in terms of 

coastal erosion or flooding. 

 

Tidnish soils are also found on depressional, low-lying land and are poorly drained.  They form 

in areas where drainage is impeded and the water table is high during part or most of the year.  

These soils tend to support young stands of black and white spruce and fir trees.  The ill-drained 

nature of these soils makes them unproductive for agriculture.  While the Tidish in the study area 

is a sandy loam, making it better drained than soils higher in clay, the high water table means 

that the soil is nearly saturated during part or most of the year, making it of concern for flooding. 

 

Acadia soils develop in areas where there are recent, heavy tidal deposits.  The largest 

continuous acreage of Acadia soil is found in the Tantramar marshes.  The soils are of recent 

origin, and are different from other sediment-based soils in that they are formed from saltwater 

deposits.  Areas of the marsh that have been drained have a layer of reddish brown, granular 

topsoil overlying a thin layer of black organic matter.  In the upper part of the Tantramar marsh 

there are large swampy tracts that support the growth of moss, sedges, vines, and stunted trees.  

Better-drained areas produce grasses that are often used for hay.  Acadia soils do not naturally 

support trees. Within the study area these soils have been used extensively for agriculture for 

centuries, and are now mainly used to produce hay for dairy and beef cattle.  Nearly the entire 



!"#$$%$&'()*'+"%,#-.'+/#$&.'%$'+)#0-#"'1.&%)$0')('2#$-*#,#*3'456'1%070'#$8'1.9),,.$8#-%)$0'

:;'<))83'=>>?'

' =A'

marsh and dykeland area sits on Acadia soils, and the combination of coastal proximity, low 

relief, and poor drainage make it particularly vulnerable to flooding. 

 

Organic soils are subdivided into two categories.  Peat is a brownish, fibrous material made up of 

the poorly decomposed remains of moss and sedges.  It is waterlogged and acidic.  Vegetation 

consists of stunted black spruce, white birch, cranberries, blueberries, sedges, and shagnum 

moss.  Peat is not suitable for farming.  Much is a black, acidic, amorphous organic matter in 

advanced stages of decomposition, underlain by organic materials in various stages of decay.  

Vegetation is sparse and made up of stunted cedar, tamarack, black spruce, and white birch with 

an undergrowth of moss and coarse grasses.  While muck is not suitable for agriculture, it can be 

drained and used for pasture or hay production.  The high silt, clay and organic composition of 

the soil make it resistant to erosion, yet vulnerable to flooding (Aalund and Wicklund 1972).         

(See map, Appendix B) 

 

3.3.4 Vegetation and Wildlife 

 

Three grass species belonging to the genus Spartina dominate the vegetation of the Tantramar 

salt marshes.  Salt water cord grass (Spartina alterniflora) grow closest to water, can be found up 

to one metre under the mean high water level and are flooded daily by salt water, approximately 

13-15% of the time.  Salt-meadow cord grass (Spartina patens) grows higher than alterniflora, in 

areas that are only flooded about 2% of the time.  Freshwater cord grass (Spartina pectinata) 

grow highest on the marsh where they receive freshwater runoff from uplands and are only 

flooded by salt water during the highest spring tides (Marlin et al 2007).  In addition to Spartina, 

several other halophyte plants exist in the region including rushes, sedges, reeds, arrowgrass, and 

glasswort.  The lakes and bogs in the area support a wide variety of aquatic plants including 

cattails, pond lilies, and bulrushes.  In the former marsh areas, where saltwater no longer has an 

influence on vegetation, the region is dominated by extensive grasslands.  Further inland lie 

poorly drained forests consisting mainly of spruce and fir cover (Natural History of Nova Scotia 

2007).   
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The Bay of Fundy is also home to a number of small invertebrates that inhabit the mud in the 

marsh edges, mudflats, and creek banks, including mud shrimp (Corophium volutator), worms 

(Nereis spp.), bivalves (blue mussel, Mytilus edulis, Macoma balatica) and marine snails 

(Hydrobia minuta and Littorina saxatilis).  Some species of small fish such as the mummichog 

and the stickleback also reside in the marsh, and several breeds of fish visit the marsh during 

high tide to forage including the tomcod, rainbow smelt, and the winter flounder, as well as 

smaller American eels.  The marshlands are an extremely important habitat for the semi-

palmated sandpiper (Calidris pusilla); 75-95% of the world’s sandpiper population forages on 

the mud shrimp during their migration.  Other birds residing in the marsh include the American 

black duck, Mallard, Great blue heron, Canada Goose, and Common snipe (Marlin et al 2007).  

Predatory hawks and owls can be found year round on the marshes hunting mice and other small 

mammals.  The marshes also provide habitat for a few small mammals such as raccoons, 

muskrats, mink, foxes, beavers, and occasionally otters.  Large mammals are rare on the 

marshlands, although deer do frequent the marsh in summer and fall but move westward during 

winter (Natural History of Nova Scotia 2007).  Dykeland ecosystems are robust and support a 

variety of birds including eagles, osprey, gulls, ravens, crows, waterfowl, and songbirds.   

 

3.4 Analysis 

 

3.4.1 Flooding Risk 

 

Based on this inventory analysis, a large portion of the coastline is at high risk for flooding.  In 

particular, the marshlands and dykelands to the west of the study area and in the Sackville region 

are at very high risk because of the coastal marshes, dykelands, low-lying coasts, and poorly-

drained soils and surficial materials found in these areas.  Areas with moderate flooding risk are 

protected somewhat by slope; in particular, areas with steep coastal or backshore cliffs are less 

vulnerable to flooding.  The ‘Flood Risk Synthesis Map’ can also be found in Appendix D. 
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Figure 6: Flood Risk Synthesis Map 

 

 

 

3.4.2 Erosion Risk 

 

The majority of the coastline is also at high risk for erosion.  The area is made up of soft, 

erodible bedrock, unconsolidated till, and sandy soils outside of the marsh area.  The coastline is 

generally either a very gentle slope, or steep cliffs made up of unconsolidated material that 

already show signs of active erosion.  This combination of factors creates the potential for high 

rates of erosion from direct wave action.  The ‘Erosion Risk Synthesis Map’ can also be found in 

Appendix D. 
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Figure 7: Erosion Risk Synthesis Map 

 

 

 

3.5 Discussion 

 

3.5.1 Flooding Risk 

 

As the map Flood Risk Synthesis Map (Appendix #) indicates, very important land uses are 

located within the floodplain, such as the CBC International broadcasting station, the Fort 

Beausejour historic site, the section of the Trans-Canada Highway linking New Brunswick to 

Nova Scotia, the section of the CN Rail line linking New Brunswick to Nova Scotia, and a 

portion of both the Town of Sackville and the Village of Dorchester.  Other important 

institutions, including the hospital, the schools, and Mount Allison University are located close 

to the flood risk area.  According to the Town of Sackville’s zoning map, the town’s entire 
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industrial designation also lies within the floodplain, which could be especially problematic 

during a flooding event due to the potential presence of contaminants.   Part of the study area is 

protected by dykes - the dyked marshland begins near Wood Point and extends to the NS border.  

Should the dykes be destroyed, the low relief of the protected land would allow water to extend 

inland, causing significant damage to properties and infrastructure.  The relief is somewhat 

higher and hillier in the other side of the cape, but a major flood could still do significant damage 

in this area. 

 

3.5.2 Erosion 

 

The Erosion Risk Synthesis Map (Appendix B) also shows a high degree of coastal erosion risk.  

All of the coastal features except for the largest cliffs with no beach were deemed at high risk.  

Because the surficial material outside of the marine sediments is unconsolidated it is at high risk 

when at very flat or steep slopes; only the veneer sediments are offered some degree of 

protection by the underlying bedrock.  The soils are also a factor in erosion; the Dorchester, 

Kings, and Tignish soils all have a sandy component that is more easily eroded than soils higher 

in clay and silt.  Again, major institutions including the CBC International broadcasting station, 

the Fort Beausejour historic site, the Trans-Canada Highway, the CN Rail like, and important 

institutions are within the hazard area.  Coastal videos taken in 1986 show evidence of active 

erosion along much of the coastline, with slumping and fallen vegetation along many of the 

cliffs.  Although coastal erosion is not as immediate a threat as flooding, it is important to 

consider as coastal land can erode at an alarming rate, eating away at the land and eventually 

becoming a hazard to structures. 
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PART 4: Policy Inventory and Analysis 

 

4.1 Introduction 

 

Tantramar does not have a long history of formal land use planning.  The Tantramar Planning 

District Commission was formed in 1990 and was jointly funded by the New Brunswick 

Government and the municipalities of Sackville, Dorchester, and Port Elgin.  The plans for the 

study area came out much later; Dorchester’s plan was implemented in 1997 and Sackville’s plan 

did not come into effect until 2003.  The commission’s responsibilities include directing long-

range strategic planning, developing guidelines for development control, and delivering building 

inspection in the district.  While the commission only has three employees, they are backed by 

17 commissioners: 5 from Sackville, 2 from Dorchester, 2 from Port Elgin, and 8 from the 

unincorporated area.  While the commission has not had great opportunity to do planning for 

climate change outside of respecting federally established floodplain areas, there has been some 

work done within the community to address climate change risks. 

 

4.2 Municipal Policy Framework 

 

4.2.1 Municipal Powers 

In the New Brunswick Community Planning Act (the Act), municipalities and planning districts 

have limited authority over coastal zone management, but they do have the power to guide 

development away from high-risk areas.  A zoning bylaw under section 35 may zone the 

placement of buildings and structures including requiring a set-back from rivers, streams, and 

other bodies of water, and may prohibit the erection of any building or structure on a site that is 

marshy, subject to flooding, excessively steep, or otherwise unsuitable for the proposed 

development by virtue of its soil or topography (Government of New Brunswick 2008). While 

municipalities are not required to engage in coastal zone management, they are expressly 

permitted to do so under the Act.  Section 34(3av) of the Act authorizes municipalities to  
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“Regulate as to any zone the placement, location and arrangement of buildings and 
structures, including their setting back from the boundaries of streets and other public 
areas, and from rivers, streams or other bodies of water.” 

  

34(3g) states that they may 

“prohibit the erection of any building or structure on any site where it would otherwise be 
permitted under the by-law when, in the opinion of the advisory committee or 
commission, the site is marshy, subject to flooding, excessively steep or otherwise 
unsuitable for a proposed purpose by virtue of its soil or topography” 
 
 

Combined with general zoning powers, municipalities do have the ability to guide development 

away from potentially hazardous areas if they choose to do so, but are not expressly required to 

do so under the Act (Government of New Brunswick 2008) 

 

4.2.2 Town of Sackville 

 

The Town of Sackville in their municipal plan document does not extensively take flood risk into 

consideration, although they do state in section 6.1.6 that 

“The Government of Canada and New Brunswick have officially designated a portion of 
Sackville as “Flood Risk Area” referred to in this plan as “flood plain”.  Development on 
flood plains will be subject to flood proofing measures as prescribed in the “Town of 

Sackville Zoning By-law”. These measures can substantially reduce the amount of damage 
sustained during a flood situation.” 

 

This by-law, by-law 3.13 prohibits any development within the Floodplain Area that does not 

meet floodproofing standards.  These standards require all structures to be raised to the flood 

elevation plus 0.06 m by placing fill beneath the building for a distance of 3 m with a slope of 

1:1 and prohibit the placement of fill except for the purposes of floodproofing or floodplain 

management.  

 

The Town’s Agriculture/Conservation designation also has the potential to restrict coastal 

development.   
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 “6.3.1 The area as indicated on the “Town of Sackville Future Land Use Map”,  
(Figure 2) which is part of this Plan is designated “Agriculture/Conservation” and is 
intended to protect agricultural lands, heritage properties, waterways, marshes, flood plains 
and the watershed area within the town.  

 
6.3.2 No new development shall be permitted within this designation with the exception of 
agriculture, wildlife conservation and limited eco- tourism activities as well as residential 
where there are restrictions on residential development.  

 

6.3.3 Temporary structures or expansion/improvements to existing structures for uses other 
than those mentioned in 6.3.2 may be permitted subject to review by the Planning 
Commission and subject to any conditions that may be imposed by the Commission 
regarding the impact to the natural environment.  

 

6.3.4 The disposal of waste or fill of any nature, except for a use permitted in this 
designation, may be permitted subject to review by the Planning Commission and subject 
to any conditions that may be imposed by the Commission.  In reviewing these 
applications, the Commission may consult with the appropriate Government organizations 
including the Town of Sackville and the New Brunswick Department of Environment. 
Applications will be only be approved if the proposed action does not increase the 
possibility of erosion, flooding or damage to the natural environment.”  (Tantramar 
Planning District Commission 2001) 

 

Sackville’s zoning bylaw goes into more detail as to what is permitted within the 

agriculture/conservation zone.  Specifically, section 16.1 states that: 

 

“a) Any land, building or structure may be used for the purposes of, and no other purpose:  
 

  i) Agricultural uses  

  ii) Dykeland/dykes/aboiteaux rehabilitation  

  iii) Wildlife reserves  

  iv) Existing trails  

 

  b) The following main and/secondary uses are permitted subject to the terms and 

conditions as may be imposed by the Planning Commission and/or related government 

departments.  
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 i) Ecotourism  

  ii) New trails  

 

  c) Any accessory building, structure or use incidental to the main use of the land if such 

main use is permitted by this Section.” (Tantramar Planning District Commission 2001b) 

 

4.2.3 Village of Dorchester 

 

The Village of Dorchester also contains the provision that the Commission will only permit the 

dumping of waste or fill if the action does not increase the possibility of erosion, flooding or 

damage to the natural environment (3.2.3.4).  Section 4 of their plan is dedicated to 

environmental conservation and land use protection.  One of the section’s main objectives is 

 

“To protect existing environmentally sensitive areas from development that will 
negatively affect these areas.  These areas include waterways and marshlands and unique 
environmental areas located within the boundaries of the village” 
 
 

All applications for development must take into consideration topography, soil, drainage, flood 

plains, bodies of water, and watercourses.  Their municipal plan focuses extensively on 

environmental preservation and sustainable living (Tantramar Planning District Commission 

1997). 

 

Like the Town of Sackville, the Dorchester by-law (Section 1.4a) contains the provision that 

 

“prohibit the erection of any building or structure on any site where it would otherwise be 
permitted under the by-law when, in the opinion of the advisory committee or 
commission, the site is marshy, subject to flooding, excessively steep or otherwise 
unsuitable for a proposed purpose by virtue of its soil or topography” (Tantramar District 
Planning Commission 1997b) 
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4.3 Provincial Policy Framework 

 

The Coastal Areas Protection Policy for New Brunswick addresses the importance of coastal 

protection in the context of greater pressure to develop on the waterfront and increased concern 

about environmental protection and climate change.  The policy aims to reduce vulnerability to 

storm surges and flooding as well as protect the natural coastal environment through a three-zone 

approach to buffering.   

 

Zone A (Coastal Lands Core Area) is the land located immediately adjacent to the water. It 

is the most sensitive of the three zones, and includes coastal features such as beaches, 

dunes, and marshes.  It is located between the Higher High Water Large Tide (HHWLT) 

and the Lower Low Water Large Tide (LLWLT) plus any dunes extending beyond the 

HHWLT.  Because this is a very sensitive environment and is especially vulnerable to 

damage from storm surges, development within Zone A is severely restricted.  

 

Zone B (Coastal Lands Buffer Area) is the 30 m wide area immediately adjacent to the 

inland edge of Zone A.  Because development in this area would have a direct impact on 

coastal features and is still vulnerable to storm surges, development is still restricted; 

however, the sensitivity and vulnerability are slightly less in this zone and so a greater 

range of activities is permitted.   

 

Zone C (Coastal Transition Area) extends from Zone B landward.  It will not be part of the 

initial Coastal Areas Protection Policy, but will be adopted in the future.  Because 

sensitivity and vulnerability vary significantly with topography, erosion, and elevation at 

this distance from the coast, it is difficult to determine an exact extent for this zone.  

Developments will be considered based on susceptibility to storm surges and the 

biophysical impact that the development would have on the local coastal ecosystem. 
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Figure 8: Coastal Zones 

 

 

 

Activities prohibited in all zones include infilling, dredging, excavation, quarrying, causeways, 

and groynes (rigid structures built out from the shore to protect the shore from erosion, to trap 

sand, or to redirect a current).   

 

This policy will apply province-wide and will apply to both public and private land, which will 

require provincial and municipal governments to cooperate in the development of a set of 

universal standards that will apply to all development applications within the coastal zone.  The 

policy will also apply to unincorporated areas, which will require planning district commissions 

to apply more stringent criteria when issuing development permits.  The major barriers to 

implementation are administrative; the policy requires extensive intergovernmental cooperation 

and will require formal adoption into legislation while ensuring that it is consistent with existing 

legislation.  The policy is promising, as it shows a commitment by the provincial government to 

work with municipalities to improve land-use planning in the context of coastal environments. 



!"#$$%$&'()*'+"%,#-.'+/#$&.'%$'+)#0-#"'1.&%)$0')('2#$-*#,#*3'456'1%070'#$8'1.9),,.$8#-%)$0'

:;'<))83'=>>?'

' AB'

 

The Province of New Brunswick has created a Climate Change Action Plan for 2007-2012.  In 

this policy, the province has committed itself to research, investments, and integration of 

vulnerable areas and mitigation plans into decision-making processes.  Although the plan is not 

specifically geared toward coastal climate change issues, the provincial government has stated 

that they will partner with the federal government to undertake a provincial risk assessment 

initiative in order to mitigate climate change risks, especially in coastal areas.  They wish to 

invest in research to better identify New Brunswick’s climate change vulnerabilities, and are 

interested in combining formal research with local knowledge to implement adaptation solutions 

that incorporate economic, social, and environmental considerations to reduce and mitigate 

climate change-associated risks. The province predicts that with warmer temperatures in summer 

and winter will increase winter thaws and intense precipitation events, that coastal erosion and 

flooding will become more extensive, and that sea level will rise by 50-60 cm in the next 

hundred years.  Of note is the province’s intent to strengthen the Coastal Areas Protection Policy, 

which is discussed below, in order to implement a regulatory framework to protect coastal 

environments, infrastructure, and properties (New Brunswick Climate Change Secretariat 2007). 

 

4.4 Analysis 

 

Key policies from the three case studies were analyzed according to their strengths, weaknesses, 

opportunities and threats in order to assess their effectiveness. 

 

Table 2: Overview of Existing Policies – Strengths, Weaknesses, Opportunities, Threats 

  Existing municipal plans and bylaws 

Strengths Federally established floodplains are employed in the Town of Sackville.  
Agriculture/conservation designation in Sackville places strict restrictions on development in 

marshy areas.   

 

Dorchester prohibits floodplain development that increases its susceptibility to flooding or 

erosion.   

 

Both municipalities prohibit development in areas that are marshy, unstable, or subject to 

flooding. 
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These policies demonstrate that the planning commission recognizes potential flooding and 

erosion risks. 

Weaknesses  Zoning designations only apply to municipalities.   

 

No specific floodplain designation in Dorchester, just a provision that prohibits development 

in marshy/flood prone areas, or developments that could increase the possibility or flood or 

erosion in an area.   

 

No floodplain designation available for the unincorporated area, 

Opportunities Because the unincorporated area is unplanned, there is greater flexibility to create zoning for 

climate change-sensitive areas.   

 
Sackville especially has strong policy on floodplain management; these policies could be 

incorporated into the rural plan. 

Threats With rising waters and global temperatures, the effects of climate and the associated 

vulnerable areas can change more quickly than planning strategies and zoning documents.  

Floodplain areas must be kept up-to-date to ensure thee most effective coastal management. 

 Coastal Areas Protection Policy for New Brunswick 

Strengths Three-tiered coastal zoning approach to buffering that applies restrictions based on proximity 

to the coast. 

 

Intergovernmental collaboration adds strength to the policy. 
 

Will also apply to unincorporated areas. 

Weaknesses Policy is not yet implemented.   

 

The extensive intergovernmental cooperation required to adopt the policy as legislation could 

be a lengthy process 

Opportunities Although it is not yet legislation, the three-zone approach can be a useful guide for the 

planning commission 

Threats Political commitments change at every election.  There is a risk that the intergovernmental 

relationship may dissolve or that funding may be cut if there is a change in government.  

Because the policy is not yet put into place, there is a small chance that it could be it revoked 

it is possible that it could be modified or scrapped. 

 Climate Change Action Plan for 2007-2021 

Strengths Long-range provincial of research and investment by the provincial government.    

 

Federal-provincial partnership to assess climate change risks 

 

Intent to strengthen the Coastal Areas Protection Policy 

 

Considers not only environmental factors, but also social and economic consequences of 

climate change 

Weaknesses  Much of the required research into NB’s climate change vulnerabilities is not yet conducted. 

Opportunities Policy shows commitment from the provincial government to work with municipalities to 

improve coastal land-use planning 

Threats Political commitments change at every election.  There is a risk that the intergovernmental 

relationship may dissolve or that funding may be cut if there is a change in government 
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4.5 Discussion 

 

The Tantramar Planning District Commission has already written a fairly strong policy base for 

their municipalities to back the rural plan.  The existing policy for the Town of Sackville is good 

because it places restrictions on floodplain and marsh development, and could be strengthened 

with the incorporation of required setbacks or designated buffer zones.  The Village of 

Dorchester considers flood risk, but their policy is weak and does not contain specific provisions 

for development on potentially hazardous areas.  Incorporating recommendations from the 

provincial policies could strengthen the municipal policies. 

 

The Coastal Areas Protection Policy offers good guidelines for permitted uses within coastal 

areas.  If it does become legislation it will be particularly useful because it shows strong 

intergovernmental collaboration to address climate change issues.  The three-tiered coastal 

zoning framework is very useful because it offers more flexibility than a general watercourse 

buffer.  Development restrictions are tailored to local coastal features (for example, greater 

restrictions are required near salt marshes than in other coastal areas), and development 

restrictions decrease from Zone A to Zone C.  Although Zone C is not yet defined, it is far 

enough from the water that in most situations it will not have a significant impact on the 

coastline.  

 

The Climate Change Action Plan is promising because it shows long-range research and 

investment commitments by the New Brunswick government into climate change issues, and 

demonstrates intergovernmental collaboration to tackle these issues.  The federal and provincial 

governments have committed themselves to research into specific high-risk areas within New 

Brunswick, which could then be used in municipal planning to avoid coastal hazard areas.  The 

policy is not specifically geared to coastal management, but it does contain some provisions 

incorporating coastal concerns.  The research suggested in the policy has not yet been conducted; 

this valuable information might therefore be unavailable for some time. 
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Part 5: Case Study: Lessons and Analysis 

 

5.1 Truro Municipal Planning Strategy 

 

Similar to the Tantramar region, Truro lies on a floodplain of the Bay of Fundy.  The Salmon 

River-North River region has been designated as one of the five main flood risk areas in the 

Province of Nova Scotia through the Canada-Nova Scotia Flood Damage Reduction Program in 

the 1980s, resulting in federal-municipal collaboration and pressure on municipal governments to 

recognize the need for development standards that minimize flooding risk.   

 

While municipal planning including standards for flood plain development has been in place in 

Truro since 1976, it was not until 1999 that Nova Scotia enacted the Municipal Government Act 

that included Statements of Provincial Interest concerning the protection of public safety and 

property and the reduction in the need for flood control works and flood damage restoration 

projects in high-risk areas.  They have broken flood-prone areas down into two categories: 1:20 

year flood areas (flood way) and 1:100 year areas (flood area fringe).  Together these areas make 

up the Salmon and North River Flood Plain.  The designation of these areas in the Planning 

Strategy has effectively removed provincial and federal responsibility to compensate landowners 

for flood damage on any new developments that have not been constructed to meet the policy’s 

recommended standards by placing responsibility for floodplain management directly on 

municipalities, providing a strong incentive for municipal compliance. 

 

Historically the Town of Truro has used many measures in attempts to control flooding, 

including dykes, piers, dams, aboiteaux, and river channel realignments; these measures were too 

costly to maintain and have never been comprehensive enough, often resulting in flooding issues 

elsewhere.  In the mid 1990s Truro and the Municipality of the County of Colchester 

collaborated and planning staff produced a report to Council suggesting joint management of 

floodplains.  In particular they considered a balanced cut and fill process that would allow some 
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alterations to the flood zones within specific criteria, which would have the following 

advantages: 

 

“a) Flood prone areas could continue to flood naturally without significant damage to   
property; 

 
b) Existing developed areas would be allowed to change and continue to develop 

without affecting the capacity of the flood plain to flood; 
 

c) Minimize random infilling of the flood plain, which decreases the storage capacity of 
flood waters, and thereby reduce the likelihood of new flood damage; 

  
d) This is a managed approach as opposed to a design solution and the requirement for 

public funds for capital development and maintenance costs will likely be more limited; 
and, 

 
    e) This method would not interfere with upstream stormwater management controls. 
 

f) These benefits are premised on two key factors: first that the flood plain outside of 
developed areas is relatively pristine and needs to be protected; and second that the flood 
way or naturally occurring drainage patters need to be maintained and in some cases 
restored” (Town of Truro 2004). 

 
 
Any cut and fill occurring must connect to the existing drainage system of the flood plain in such 

a way that water can be discharged at natural outlets.  Applications are considered on a case-by-

case basis taking into consideration such things as water table elevations, spring high tides, and 

existing discharge outlets into the Bay of Fundy. 

 

The Town’s Municipal Planning Strategy provides a comprehensive set of policies guiding 

floodplain development, which create a framework of standards and recommendations designed 

to minimize the risk of flood damage to private properties and important infrastructure.  Anyone 

wishing to construct in the 1:100 year flood zone must first deposit enough fill to raise all 

openings into the building above the flood elevation; this fill must extend 3.0 m around the 

building to provide an ice shield in the event of winter flooding.  Important institutions and 

infrastructure such as hospitals and special care homes are not permitted in flood risk areas, nor 



!"#$$%$&'()*'+"%,#-.'+/#$&.'%$'+)#0-#"'1.&%)$0')('2#$-*#,#*3'456'1%070'#$8'1.9),,.$8#-%)$0'

:;'<))83'=>>?'

' AF'

are uses of hazardous materials that could lead to environmental contamination in the event of a 

flood.  Owners of existing developments within a floodplain should be provided alternative flood 

proofing measures such as dykes, piers, or floodgates to provide protection to the structure, but 

only if raising the structure is not feasible or reasonable.  The policies recognize the importance 

of maintaining a natural marsh environment to minimize flooding, and do not allow extensive cut 

and fill to occur within the flood way. 

 

5.2 Municipality of the County of Kings Municipal Planning Strategy 

 

Kings County, situated on the northwestern shore of Nova Scotia bounded by the Bay of Fundy 

and the Minas Basin, shares many similarities with the study area.  Like in Tantramar, French 

Acadians who used dyking technology to reclaim fertile agricultural land from salt marshes 

settled Kings in the 1600s.  A variety of agriculture still takes place today, including fruit, grain, 

and vegetable cropping as well as livestock farming and hay production.  Their municipal 

planning strategy addresses floodplain and coastal management in the context of both rural and 

urban areas. 

 

In their planning strategy Kings County shows great commitment to environmental protection 

and to development that respects the physical environment.  They recognize floodplains, 

wetlands and steep slopes as significant natural environment features, and section 2.5.6.1 of the 

Urban Recreation, Parks, Open Space, and Natural Environment section outlines one of their 

main objectives as 

 

“To identify and protect and/or manage lands within Growth Centres which are subject to 
flooding, contain wetlands, steep slopes or are otherwise sensitive to or pose constraints 
on development” (The Municipality of the County of Kings 1992) 

 

They plan to limit all development on and near floodplains, wetlands, steep slopes, and 

significant wildlife habitats through designating such lands as “Natural Environment District”.  

In 2003-2004 the County produced detailed floodplain mapping to replace the outdated 1979 
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floodplain designation on their Future Land Use map, and have determined that the floodplain 

designation will consist of the area falling below 2 metre’s elevation above mean stream 

elevation and the marsh or dykeland.  The designated areas include the floodplains of the 

Cornwallis, Habitant, Canard, Pereau, Annapolis and Gaspereau Rivers, the dykelands, and tidal 

and freshwater marshes.  Land uses involving the construction of structures or the alteration of 

topography in such a way that the capacity of the floodplain is reduced will not be permitted; 

however, established businesses existing within the floodplain who wish to make modest 

expansions may be permitted to do so, and the policies prohibiting the alteration of land levels do 

not apply to recontouring dykelands for agricultural purposes.  Other uses within the Natural 

Environment designation may be permitted by development agreement, but only if they conform 

to flood proofing standards and do not adversely affect the environment (The Municipality of the 

County of Kings 1992).  

 

Under the “Rural Development Districts” portion of the municipal planning strategy (Part 3), 

Kings County specifically addresses coastline development.  They recognize that erosion is 

becoming a serious issue in some parts of the county, and are restricting cottage development 

accordingly.  Their goals in these policies are to balance environmental and natural hazard 

considerations with tourism and public access to the shoreline.  Their “Shoreline Districts” zone 

contains a section on the coastal shoreline environment, and allows seasonal dwellings, 

campgrounds, parks, and recreation uses, and will allow these uses along with permanent 

dwellings along private roads.  The “Shoreline District” is however mainly focused on lakeshore 

development, and is not very restrictive in terms of the coastline. 

 

5.3 The Netherlands 

 

The Dutch have a long history of dyking and dykeland management; since the year 1200 they 

have reclaimed more than 200 000 ha. of land from the sea and lakes, but have also lost 

approximately 570 000 ha. to encroaching waters in this same time period.  Much like in 

Tantramar, the reclaimed land is very fertile and productive.  There is particular concern in the 
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Netherlands about sea level rise because two thirds of the country lies below sea level.  In a 

major flooding event in 1953 in the coastal province of Zeeland, 1,850 people drowned when a 

storm surge caused dykes to burst.  As a reaction to this disaster, the Delta Works plan was 

developed aimed at the protection of the southwestern region of the country where the Rhine, the 

Meuse and the Schelde rivers joined the ocean (Frijters and Leentvaar 2001).  This plan involved 

the construction of storm barriers, drainage channels, and dams as well as blocking and 

redirecting the mouths of major rivers such as the Eastern Schelde, the Haringvliet, and the 

Brouwerschavense Gat.  These projects shortened the length of the dykes by 700 km, improved 

the supply of fresh water for coastal agricultural areas and improved the safety and availability of 

developable coastal land (Stichting Deltawerken 2004).  In 2003, national, provincial and local 

governments signed the ‘National Bestuursakkoord Water (National Water Government 

Agreement) committing over !16 billion to attempt to remedy flooding hazards by designating 

flooding areas and emergency spillover areas to store excess water in the event of extremely high 

river water levels (Van Steen and Pellenbarg 2004).  Following severe floods in 1993 and 1995 a 

new plan was developed in which buildings outside of the dykes were prohibited.  Specifically, 

because sea level rise is requiring continuous reinforcement of weakening dykes, new activities 

are being discouraged and developments are favouring nature and recreation uses (Frijters and 

Leentvaar 2001). 

 

Although the Dutch have made impressive advancements in coastal management, rising sea 

levels, subsiding land, and changing seasonal precipitation levels in combination with increased 

urbanization throughout the Netherlands is creating concern that current dyking techniques may 

not always be effective in protecting their growing population from another serious breach in the 

dykes. 
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5.4 Case Analysis 

 

The case studies were assessed according to their strengths, weaknesses, and applicability to the 

study area.  The types of coastal management techniques can be broken down into four general 

categories: 

! Floodplain designations based on assessed flood hazard areas and associated restrictions 

or floodproofing standards 

! Restrictive zoning 

! Restricting development on a case-by-case basis through development agreement 

! Engineered solutions (dykes, dams, drainage channels, etc.) 

 

The techniques found most applicable to the study area were those that were simple, easily 

implemented, and altered development patterns rather than the physical environment. 

 

A detailed analysis has been conducted using an analysis matrix, which can be found in 

Appendix E – Case Analysis.  Policies are listed by location, and are further broken down by 

policy type as needed. 

 

5.5 Case Discussion 

 

The case analysis provides a good overview of how other regions are dealing with the threat of 

coastal climate change risks.  Each case provides something that could be applied to the 

Tantramar context.   

 

Truro’s consideration of floodplains is very strong because it includes consideration of 

provincially determined floodplains, scientifically assessed cut and fill management techniques, 

and required standards for any permanent structure built within a floodplain.  Together these 

policies create a management scheme that considers the long-range implications of development 

on sensitive land, and seeks to minimize damage now to lower the risk to built up areas in the 
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future.  The majority of their policy is directly applicable to Tantramar; barriers include the lack 

of detailed provincial floodplain data for New Brunswick, and the cost and resources required to 

do something such as raising existing structures in floodplains to meet floodproofing standards. 

 

The Municipality of Kings County mainly employs restrictive zoning to regulate floodplain 

development.  The Natural Environment Designation uses floodplain designations from a study 

done from 2003-2004, and is much more up-to-date than the Truro designation which uses 1988 

data.  While restrictive zoning can be effective because it clearly describes exactly what is 

permitted and where, a large weakness in the policy is that it allows recontouring of floodplain 

land for agricultural purposes, which could disrupt the natural water flows and damage the 

floodplain’s capacity.  There would be fewer barriers to implementing coastal zoning in 

Tantramar in the unplanned, unincorporated area than there would be in an area where a land use 

by-law already exists.  This would also allow Tantramar to maintain separate urban and rural 

coastal management policies, which is more effective because it accounts for differing land uses 

and development patterns between urban and rural areas.  Restrictive zoning could be a very 

strong policy in combination with the three-zone approach to coastal management described in 

the Coastal Areas Protection Policy  (Part 4). 

 

While the specific coastal land management techniques used in the Netherlands were not found 

to be directly applicable to Tantramar, this case did provide an interesting insight into the 

intensive engineered solutions to floodplain issues that are available and being used elsewhere in 

the world.  Because this country is so densely populated and many parts lie below sea level, 

human engineered solutions are required to protect the large population that inhabits this 

floodprone country.  This is obviously not the case in Tantramar, where the development pattern 

is rural and the population density is low. Perhaps rather than providing a useable technique for 

all of Tantramar for planning for climate change, the Netherland’s case study offers a lesson to 

the Tantramar Planning district commission to avoid building up the floodplain too much, lest 

intensive alterations to the natural environment become necessary to protect their population.  It 

also shows that there are cases in which lands are worth protecting at any cost; this may be the 
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case with the Trans-Canada Highway and the CBC International broadcasting towers, which are 

very important to the region. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PART 6: Recommendations 

 

At this time it is recommended that simple policies be chosen to manage the coastal zone 

because Tantramar does not have a strong history of land use planning and because of 

their limited planning staff; under these conditions, it would be difficult to create and 

implement a complicated climate change plan.  Policies should be linked to the 

development of the rural plan as well as the provincial policies to ensure consistency.  

Because the area does not yet have a land use by-law or planning document it will be 

easier to incorporate climate change policies into the rural planning process.  

 

From this research, six recommendations for the Tantramar Planning District 

Commission were developed: 

 

1) Extend the Agriculture/Conservation designation in the Sackville by-law to apply 

within the entire planning district.  This policy restricts development within the 

conservation zone to a very narrow set of permitted developments.  Unfortunately 

it currently only applies to the Town of Sackville.  Extending an 

Agriculture/Conservation designation to the entire planning district as a means of 

regulating coastal development would be very effective.  As detailed, up-to-date 

floodplain mapping for the entire region becomes available, it should be 

incorporated into this designation  

2) Require any alterations to or developments on the floodplain to meet rigorous 

standards that will ensure that natural drainage patterns are not disrupted and the 

floodplain’s capacity is not diminished.  The cut-and-fill policy in Truro was 

based on a scientific study conducted by hydro-technical engineering, GIS, and 

remote sensing specialists to identify flow ways and appropriate cut-and-fill 

standards; while it may not be immediately possible, such a study would be useful 

for the Tantramar Planning District Commission to establish and strengthen their 

floodplain management policies.  Prohibit developments that require significant 

alterations to the floodplain. 



3) Establish coastal core and coastal buffer area zones incorporating the guidelines 

in the Coastal Areas Protection Policy to create restrictive zoning in sensitive 

coastal areas.  These coastal zones could be incorporated into the existing 

Agriculture/Conservation designation to further strengthen this policy. 

4) Create separate coastal management policies for the rural and urban areas that 

recognize the difference in development patterns, needs, and pressures on the 

environment between urban and rural areas. 

5) Continue to support the maintenance of dykes, especially in areas where they 

protect important infrastructure. 

6) Take an integrated approach to policy development and involve the public as 

much as possible in order to take advantage of available local knowledge 

throughout the planning district. 

 

 

 

 

 

 

 

 

 

!
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Appendix A - Method 

 

 

 

 

 

 

 

 

 

 

 

 

 



The method for this project can be divided into five general categories: 

1) Defining scope and focus 

2) Literature review and inventory  

3) Synthesis and analysis 

4) Case study review and analysis 

5) Recommendations 

 

1) Defining scope and focus 

Defining the scope and focus of the project involved identifying a research question, 

study area, approach, and objectives.  These were chosen according to available data and 

from information derived during the initial literature review.   

 

2) Literature review and inventory 

The second part of the project involved an in-depth literature review to explore 

environmental planning and natural hazard mitigation techniques, the local physical 

environment, local history, and existing policy. Information was derived from a variety of 

sources including government websites (Natural Resources Canada, Geological Survey of 

Canada), planning commission documents (municipal plans, zoning bylaws), journal 

articles, aerial photographs, and coastal video. 

 

Additionally, an environmental and land-use inventory was conducted.  Using data 

obtained through the Dalhousie GIS centre a series of inventory maps was created.  A 

total of seven maps were created at 1:120,000 to display the data: 

! Base map 

! Slope 

! Water features 

! Coastal features 

! Built up areas  

! Surficial geology 



! Soils 

Bedrock geology was not available digitally, but is fairly uniform within the study area.      

Accurate digital elevation data was not available and so was not included in the analysis. 

 

3) Synthesis and Analysis 

The third step in the research was to synthesize and analyze the data and information.  

Data was compiled into a series of maps and analyzed using the ‘rules of combination’ 

technique.  First, single variables were classified as high, medium, or low risk and 

organized in a matrix.  Then, the data was combined in a second matrix to identify areas 

where a combination of factors creates an area of particular vulnerability. 

 

Figure 1: Single Variable Analysis Matrix 

Variable 1 H M L Rationale 

A X  -  - Explanation 

B  - X  - Explanation 

Variable 2 H M L Rationale 

A  - X  - Explanation 

B  -  - X Explanation 

 

 

Figure 2: Combination Analysis Matrix 

Combination H M L Rationale 

Variable 1A + 

Variable 2A 

X  -  - Explanation 

Variable 1B + 

Variable 2B 

-  X  - Explanation 

 

Only factors considered important to the analysis were included in the combination 

matrices.  The resultant combinations were mapped on a final combinations map.  High, 



medium, and low risks are symbolized by red, yellow, and colourless, respectively.  The 

synthesis maps only include the land 1 km inland to zero in on coastal features and 

vulnerabilities.  This boundary does not include the coastal marsh and dykelands that are 

adjacent to the coast, as they are particularly vulnerable to inundation.  This analysis 

closely parallels and builds on that used by Nicol, 2006. 

 

In addition to the environmental and land use analysis, existing municipal and provincial 

policies were analyzed using a Strengths, Weaknesses, Opportunities, threats (SWOT) 

matrix to determine the effectiveness of the existing policy framework. 

 

4) Case Study Review and Analysis 

Three case studies were chosen for this analysis: the Town of Truro, Nova Scotia, the 

Municipality of Kings County, Nova Scotia, and the Netherlands.  The first two locations 

were chosen because they are both located in low-lying, marshy, and dyked locations 

along the Bay of Fundy.  The third was chosen as a location that has a long history of 

engineered solutions to floodwater management. 

 

The three case studies were analyzed to determine their strengths, weaknesses, and 

applicability to the study area.  The results were assembled in an analysis matrix 

(Appendix B) and summarized in the body of the document. 

 

Table 3: Case Study Analysis Matrix 

Location Technique Strengths Weaknesses Comments Use? 

Policy 1 Strengths of 

policy 

Weaknesses 

of policy 

Additional 

comments 

Yes or no Location of 

case study 

Policy 2 Strengths of 

policy 

Weaknesses 

of policy 

Additional 

comments 

Yes or no 

 

 



5) Recommendations 

Based on the inventory analysis of existing environmental, land use, and policy factors, as 

well as useful policies drawn from the case study analysis, a series of recommendations were 

made to the Tantramar Planning District Commission on how to plan for coastal climate 

change issues. 
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Table 1: Single variable analysis: Coastal Erosion Risk 

 

Surficial Material H M L Rationale 
Marine Sediments X - - Direct exposure to wave action. 

Blanket Glaciofluvial 

Morainal Sediments 

X - - Unconsolidated material is moved easily and is highly susceptible to 

erosion 

Veneer Glaciofluvial 

Morainal Sediments 

- X - Thin sediments overlay somewhat more resistant bedrock, reducing the 

speed of erosion in these areas 

Glaciofluvial ablation 

moraines 

X - - Unconsolidated material is moved easily and is highly susceptible to 

erosion 

Soil Type H M L Rationale 
Dorchester - X - Properties make it most susceptible to erosion when combined with other 

factors (slope, vegetative cover) 

Kings - X - Moderate textured sandy loam, properties make it erodible in combination 

with high slope 

Tignish - X - Moderate textured sandy loam, properties make it erodible in combination 

with high slope 

Acadia - - X Fine textured, high silt and clay content holds particles together 

Organic - - X Fine textured, high clay content which holds particles together 

Water Feature H M L Rationale 
Coastal Marsh X - - Low-lying, subject to direct wave action. Especially vulnerable if sea level 

rise outpaces marsh development 

Dyked Land - X - Would be exposed to extensive erosion in the event of an extreme flooding 

event. Composed of silt- and clay-rich materials that are somewhat resistant 

to erosion 

Lake - - - N/A 

River - - - N/A 

Swamp - X - When adjacent to the coast, subject to direct wave action   

Coastal Feature H M L Rationale 

Low relief, dyked 

marshes and mudflats 

X  - - Coastline exposed to direct wave action 

Cliffs 50-100ft high, 

extensive mudflats 

-  X - Unconsolidated material erodes easily from steep slopes 

Low relief, extensive 

mudflats and marshland 

X  - - Coastline exposed to direct wave action 

Boulder/gravel beach, 

some sand, wide 

mudflats 

X  - - The beach is subject to direct wave action and is composed of 

unconsolidated material 

Steep cliffs 100-200ft, 

no beach 

  X Steep slopes are susceptible to erosion when composed of unconsolidated 

materials, but lack of beach suggests low erosion rates 

Steep cliffs, 500m-1km 

mudflats, active erosion 

X  - - Erosion already evident, unconsolidated cliffs are highly erodible 
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Table 2: Single Variable Analysis: Coastal Flooding Risk 

Surficial Material H M L Rationale 
Marine Sediments X - - Intertidal environment, little to no drainage. Flat with very low relief. 

Blanket Glaciofluvial 

Sediments 

- - X Unconsolidated material made up of sand, gravel and boulders allows 

ample drainage. 

Veneer Glaciofluvial 

Sediments 

- - X Unconsolidated material made up of sand, gravel and boulders allows 

ample drainage. 

Glaciofluvial ablation 

Moraines 

- - X Unconsolidated material made up of sand, gravel and boulders allows 

ample drainage. 

Soil Type H M L Rationale 
Dorchester - - X Sandy and very well-drained 

Kings - X - Sandy loam is generally wet but allows some drainage 

Tignish X - - Saturated due to high water table 

Acadia X - - Poorly drained, high in organic matter 

Organic X - - High silt, clay and organic composition impedes drainage 

Water Feature H M L Rationale 
Coastal Marsh X - - Low-lying, especially vulnerable if sea level rise outpaces marsh 

development 

Dyked Land X - - Very low-lying and flat. Composed of poorly drained materials 

Lake - - - N/A 

River - - - N/A 

Swamp X - - Low-lying, poorly drained 

Slope H M L Rationale 
0-3 % X - - Flat areas adjacent to the coast are at high risk of flooding 

3-8 % - X - Problematic during a storm surge or flooding event if combined with low 

relief 

8-15 % - X - Problematic during an extreme storm surge or flooding event of combined 

with low relief 

15-20 % - - X Not vulnerable to flooding due to steep rise in elevation 

> 20 % - - X Not vulnerable to flooding due to steep rise in elevation 

Coastal Feature H M L Rationale 
Low relief, dyked 

marshes and mudflats 

X   Low relief and slope highly susceptible to flooding 

Low relief, extensive 

mudflats and marshland 

X   Low relief and slope highly susceptible to flooding 

Boulder/gravel beach, 

some sand, wide 

mudflats 

X   Low relief and slope highly susceptible to flooding 

Cliffs 50-100 ft., 

extensive mudflats 

  X Steep slope and high relief prevent flooding 

Steep cliffs 100-200ft, 

no beach 

  X Steep slope and high relief prevent flooding 

Steep cliffs 100-200ft, 

wide mudflats, active 

erosion 

  X Steep slope and high relief prevent flooding 
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Table 3: Combination analysis: Coastal Erosion Risk 

 

Combination H M L Rationale 
Soils AND slope     

Dorchester soil + 0-3 % 

slope 

X   Unconsolidated material exposed to direct wave action  

Dorchester soil + 3-8 % 

slope 

 X  Unconsolidated material may be exposed to direct wave action 

in a high-water event 

Dorchester soil + 8-15% 

slope 

 X  Unconsolidated material may erode easily from moderate slopes 

Dorchester soil + 15- 20 

% slope 

X   Unconsolidated material easily eroded from steep slopes 

Dorchester soil + < 20% 

slope 

X   Unconsolidated material easily eroded from very steep slopes 

Kings soil + 0-3 % slope X   Exposed to direct wave action 

Kings soil + 3-8 % slope  X  May be exposed to direct wave action; sandy component easily 

eroded 

Kings soil + 8-15% slope  X  May erode easily from moderate slopes; clay content decreases 

erodibility 

Kings soil + 15-20 % 

slope 

 X  Sandy soils erode easily from steep slopes; clay content 

decreases erodibility 

Kings soil + < 20% slope X   Sandy soils erode easily from very steep slopes 

Tignish soil + 0-3 % 

slope 

 

X 

  Exposed to direct wave action 

Tignish soil + 3-8 % 

slope 

 X  May be exposed to direct wave action; sandy component easily 

eroded 

Tignish soil + 8-15% 

slope 

 X  May erode easily from moderate slopes; clay content decreases 

erodibility 

Tignish soil + 15-20 % 

slope 

X   May erode easily from steep slopes; clay content decreases 

erodibility 

Tignish soil + < 20% 

slope 

X   May erode easily from very steep slopes 

Surficial material AND 

slope 

    

Marine sediments + 0-3 

% slope 

X   Subject to direct wave action  

Marine sediments + 3-8 

% slope 

 X  May be subject to direct wave action in a high-water event 

Marine sediments + 8-15 

% slope 

  X High clay content prevents significant erosion on slopes 

Marine sediments + 15-

20% slope 

  X High clay content prevents significant erosion on slopes 

Marine sediments + > 20 

% slope 

  X High clay content prevents significant erosion on slopes 

Blanket glaciofluvial 

morainal sediments + 0-3 

% slope 

X   Subject to direct wave action 

Blanket glaciofluvial 

morainal sediments + 3-8 

% slope 

 X  May be subject to direct wave action in a high-water event 
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Blanket glaciofluvial 

morainal sediments 8-15 

% slope 

X   Unconsolidated material easily eroded from moderate slopes 

Blanket glaciofluvial 

morainal sediments 15-

20 % slope 

 

X   Unconsolidated material easily eroded from steep slopes 

‘Blanket glaciofluvial 

morainal sediments + > 

20 % slope 

X   Unconsolidated material easily eroded from very steep slopes 

Veneer glaciofluvial 

morainal sediments + 0-3 

% slope 

 X  Subject to direct wave action; bedrock close to surface reduces 

erodibility 

Veneer glaciofluvial 

morainal sediments + 3-8 

% slope 

 X  May be subject to direct wave action; bedrock close to surface 

reduces overall erodibility 

Veneer glaciofluvial 

morainal sediments + 8-

15 % slope 

 X  Unconsolidated material may erode from moderate slopes; 

bedrock close to surface reduces overall erodibility 

Veneer glaciofluvial 

morainal sediments + 15-

20 % slope 

 X  Unconsolidated material may erode from steep slopes; bedrock 

close to surface reduces overall erodibility 

Veneer glaciofluvial 

morainal sediments + > 

20 % slope 

 X  Unconsolidated material may erode from very steep slopes; 

bedrock close to surface reduces overall erodibility 

Glaciofluvial ablation 

moraines + 0-3 % slope 

X   Subject to direct wave action 

Glaciofluvial ablation 

moraines + 3-8 % slope 

 X  May be subject to direct wave action in a high-water event 

Glaciofluvial ablation 

moraines + 8-15 % slope 

 X  Unconsolidated material may erode from moderate slopes 

Glaciofluvial ablation 

moraines + 15-20 % 

slope 

X   Unconsolidated material easily eroded from steep slopes 

Glaciofluvial ablation 

moraines + > 20 % slope 

X   Unconsolidated material easily eroded from very steep slopes 

Combination H M L Rationale 

Surficial AND Coastal 

Features 

    

Glaciogluvial moraines + 

“2 m relief, dyked 

marshes” 

X   Both are high-risk factors 

Veneer glaciofluvial 

morainal sediments + 

“Low relief, extensive 

mudflats and marshland” 

X   This surficial material is at moderate risk for erosion on its own. 

Combined with low relief, where it will be exposed to direct 

wave action, erodibility is increased 

Blanket glaciofluvial 

sediments + “Cliffs 50-

100ft high, extensive 

mudflats” 

X   The steepness of the slope combined with unconsolidated 

material creates high erodibility 

Veneer glaciofluvial 

sediments + 

X   The beach is subject to direct wave action and is composed of 

unconsolidated material 
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“Boulder/gravel beach, 

some sand, wide 

mudflats” 

Veneer glaciofluvial 

sediments + “Cliffs 50-

100ft high, extensive 

mudflats" 

 X  The steep cliffs may be unstable when combined with 

unconsolidated material; veneer has bedrock just below the 

surface and is therefore more resistant to erosion  

Marine sediments + 

“Cliffs 50-100ft high, 

extensive mudflats  

 X  The high clay content of the sediments reduces their erodibility.  

The cliffs are still at moderate risk because of the unstable 

nature of steep slopes 

 

 

Table 4: Combination Analysis: Coastal Flooding Risk 

 

Combination H M L Rationale 
Surficial Material AND 

Slope 

    

Marine sediments + 0-3 

% slope 

X   Flat slopes at high risk of flooding, poorly-drained surficial 

decreases the land’s ability to accommodate floodwater 

Marine sediments + 3-8 

% slope 

X   Low slope at risk of flooding during a high-water or storm surge 

event, poorly-drained surficial decreases the land’s ability to 

accommodate floodwater 

Soils AND Slope     

Tignish + 0-3 % slope X   Flat slopes at high risk of flooding, saturated soil decreases the 

land’s ability to accommodate floodwater 

Tignish + 3-8 % slope X   Low slope at risk of flooding during a high-water or storm surge 

event, saturated soil decreases the land’s ability to accommodate 

floodwater 

Acadia + 0-3 % slope X   Flat slopes at high risk of flooding, poor drainage of soils 

decreases the land’s ability to accommodate floodwater 

Acadia + 3-8% slope X   Low slope at risk of flooding during a high-water or storm surge 

event, poor drainage of soil decreases the land’s ability to 

accommodate floodwater 

Organic + 0-3 % slope X   Low slope at risk of flooding during a high-water or storm surge 

event, saturated soil decreases the land’s ability to accommodate 

floodwater 

Organic + 3-8 % slope X   Low slope at risk of flooding during a high-water or storm surge 

event, poor drainage of soil decreases the land’s ability to 

accommodate floodwater 

Kings + 0-3 % slope X   Flat slopes at high risk of flooding; better drainage increases 

land’s ability to accommodate flood waters but area is still at 

high risk 

Kings + 3-8 % slope  X  Low slope at risk of flooding during a high-water or storm surge 

event, moderately well-drained soil increases the land’s ability 

to accommodate floodwater 

Dorchester + 0-3 % slope X   Flat slopes at high risk of flooding; better drainage increases 

land’s ability to accommodate flood waters but area is still at 

high risk 

Dorchester + 0-3 % slope  X  Low slope at risk of flooding during a high-water or storm surge 

event, well-drained soil increases the land’s ability to 

accommodate floodwater 
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Appendix C – Inventory Maps 
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Appendix D – Inventory Synthesis Maps 
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Appendix E – Case Analysis 
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Location Technique Strengths Weaknesses Comments Use? 

Truro Two-tiered floodplain 

designation (1:100, 1:20) 

using information from the 

1988 Flood Damage 

Reduction Program to create 

an “Environmental 

Conditions Zone” 

Based on provincial standards.  

Designation designed to float over 

other zones (residential, 

commercial, etc.) to draw 

attention to the fact that serious 

environmental constraints apply 

no matter what the land use is.  

More land uses are permitted in 

the 1:100 than in the 1:20, 

allowing greater flexibility. 

Such comprehensive 

provincial standards do 

not exist for NB.  

Sackville and 

Dorchester do have 

floodplains indicated in 

their planning 

strategies, but this 

information is not 

available for the 

unincorporated area.   

The 1988 NS data is 

out of date and may not 

be accurate today. 

While this technique 

may not be 

immediately applicable 

due to the lack of 

specific provincial 

flood information, this 

could easily work for 

Tantramar in the 

future.  As detailed 

floodplain studies 

become available such 

policies could easily be 

adapted to Tantramar’s 

planning needs. 

Yes 

 Required floodproofing 

standards for any structures 

within a designated flood 

area 

Standards require structures at 

risk to be raised above the 

potential water level, offering a 

great degree of protection.  

Existing structures that cannot be 

raised may be offered alternatives 

(floodgates, dyking 

It could be very costly 

to raise all existing 

buildings to these new 

standards 

Floodproofing 

standards are a good 

idea in any floodprone 

area.  Tantramar may 

not have the resources 

to require existing 

structures to be raised. 

Yes, but 

raising all 

structures may 

not be possible 

 Cut-and-fill standards 

developed in collaboration 

between the Town of Truro 

and Colchester County 

Scientifically concluded to be an 

appropriate floodplain 

management technique.  Allows 

water to drain from the land 

following natural drainage 

patterns and outfalls into the 

ocean, minimizing impacts in 

natural drainage systems.  Treats 

the floodplain as a single entity 

rather than dividing it among 

municipalities. 

Complex: requires 

intermunicipal 

collaboration because 

the floodplain 

transcends municipal 

boundaries.  Could 

pose jurisdictional 

difficulties as 

municipalities do not 

have the authority to 

manage lands outside 

of their boundaries. 

Because Tantramar is a 

planning district and 

not a municipal 

planning department, 

there is no risk of 

interjurisdictional 

conflict in managing 

the entire Tantramar 

marsh/dykeland area as 

one entity.  The only 

potential conflict 

would be at the NB-NS 

boarder. Assessments 

to determine whether 

or not cut-and-fill will 

impact natural drainage 

Yes 
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patterns are useful, but 

would have to be 

conducted on a case-

by-case basis, which 

could be a costly and 

lengthy process. 

 

Kings 

County 

Restrictive zoning: 

a)General planning policy: 

Natural Environment 

Designation. Applies to 

floodplains, sensitive 

environments, wetlands, 

slopes over 20%, etc and is 

based on 2003-2004 

floodplain designations. 

Lands are subject to 

development restrictions 

b) Natural Environment and 

Urban Environmental Open 

Space Policy: Designates 

lands at risk of flooding 

within the Urban Growth 

Centre and restricts 

development therein. 

 

c) Rural Shoreland Districts: 

Due to severe erosion in 

some areas of the coast, 

development (especially of 

cottages) is restricted where 

erosion is evident. 

Effective in laying out exactly 

what is permitted, and where.  

Floodplains are based on up to 

date assessments. 

The effectiveness of 

the restrictive Natural 

Environment 

Designation is reduced 

by the fact that it does 

not apply to 

agricultural uses.  

Recontouring is 

permitted for 

agricultural uses 

without requiring 

permission.  This could 

disrupt natural water 

flows and damage the 

floodplain’s capacity. 

 

Rural Shoreland 

Districts apply mainly 

to lakeshores and do 

not take the coast into 

detailed consideration 

 

Restrictions are based 

on mean water heights; 

there is no mention of 

how often these are 

measured 

 

 

 

 

 

 

Because much of 

Tantramar is 

unplanned, there would 

be few barriers to 

creating zoning based 

on environmental 

considerations and 

natural hazard risk. The 

policy addresses rural 

and urban areas 

separately, as should 

Tantramar. Needs 

development of coastal 

shoreline policy – 

would be useful to 

apply this concept in 

conjunction with NB’s 

three-zone approach 

discussed in 3.5.2 to 

create a comprehensive 

restrictive coastline 

designation.  

Recontouring of the 

floodplain for 

agricultural uses 

without requiring an 

assessment should not 

be permitted as it could 

be potentially 

disruptive to the natural 

drainage capacity of 

the land.  

Yes 
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 Development Agreement: 

Council may permit existing 

uses adjacent to a Natural 

Environment District to 

expand into this zone. 

Development agreements allow a 

great measure of control over 

potentially risky developments. 

They also offer some flexibility in 

terms of allowing some 

developments in higher-risk areas 

on a case-by-case basis. 

Allowing case-by-case 

development might 

lead to inconsistencies 

in the application of the 

floodplain development 

standards. 

Permitting 

development 

agreements is a good 

idea: while the zoning 

should be 

comprehensive and 

take many factors into 

account, it is difficult 

to zone for every 

situation.  Would be 

useful in conjunction 

with something like 

Truro’s two-tiered 

floodplane designation 

or NB’s 3-level coastal 

zone designation to 

only allow 

development 

agreements in certain, 

lower-risk areas of the 

floodplain. 

 

Yes, but with 

changes 

Netherlands Delta Works: Use of 

engineered solutions to keep 

water from flooding 

developed areas.  Changes to 

the physical landscape to 

block or redirect flows of 

water.  Storm barriers, 

drainage channels and dams 

have been constructed, and 

the mouths of several rivers 

have been redirect.  These 

solutions are executed under 

federal rather than municipal 

government 

Because the Netherlands is a 

highly urbanized country, such 

measures are most effective in 

keeping flood water away from 

built up areas 

 

 

 

 

 

 

 

 

 

 

 

 

 

Drastic changes to the 

natural environment 

are costly and 

extremely disruptive to 

the environment.  Such 

structures need to be 

continuously reinforced 

and maintained, and 

there is still some 

likelihood of a breach 

in the barriers, which 

would be devastating. 

The Netherlands have a 

long history of 

dykeland management, 

and because of their 

position relative to sea 

level must try to 

control the natural 

environment rather 

than working with it.  

Tantramar is much less 

densely populated and 

has the opportunity of 

exploring cheaper, 

simpler solutions that 

work with the natural 

environment rather 

than against it. 

No 



!

!

 National Bestuursak-koord 

Water: Nationwide 

floodplain designations and 

emergency spillover areas 

for water in the event of high 

water levels 

Similar to a setback, this 

designation ensures that new 

development is not taking place 

Applied more to rivers 

than coastlines. 

Applying floodplain 

standards to rivers in 

Tantramar are not of 

immediate concern.  

Floodplain spillover 

areas would not work 

for coastal flooding. 

No 

 Restricted or prohibited 

development outside of 

dyke-protected areas 

Effectively removes all 

development from high-risk areas 

in cases where land outside of that 

protected by dykes is at an 

extremely high risk of flooding. 

Does not make sense in 

a region such as 

Tantramar where the 

lands outside of those 

protected by dykes are 

not at such a great risk. 

Pushes all development 

into an area protected 

by man-made 

structures, which may 

eventual 

Not applicable to the 

study area in any way. 

No 


