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Executive Summary
This project identifies the types and amount of hard and soft infrastructure at risk in the Town of
Yarmouth and the Municipality of the District of Yarmouth due to inundation and flooding from
predicted relative sea level rise and extreme storm surge for the years 2025 and 2100. The
study area was defined by the extent of available LiDAR data and included the entire coastline
for the Town of Yarmouth but only part of the coastline for the District of Yarmouth.
Inundation elevation by 2025 is expected to be 0.17 m (higher than observed sea level for the
period 1980 to 1999, see Part 2, Section 1 of this report) and with a worst case storm surge of
4.41 m. By 2100, inundation elevation is expected to be 1.40 m; worst case storm surge is
expected to be 6.03 m. Part 2 Section 1 of this report provides the background and details for
the scenarios calculations. The predicted relative sea level rise and extreme flooding scenarios
were mapped using LiDAR data. The LiDAR data used in this study are theoretically accurate for
mapping elevation to 0.15 cm.
The scenarios maps were combined with existing infrastructure data provided by the District of
Yarmouth, the Town of Yarmouth and the Province of Nova Scotia. The accuracy of this spatial
data is +/- 2.5 m. The infrastructure includes soft infrastructure; such as parks, wetlands and
beaches and hard infrastructure such as dams, roads, trails, utility lines, waste water treatment
plants, government facilities such as hospitals and fire stations, commercial and industrial
buildings or structures, and harbour infrastructure such as wharves.
The analyses involved intersecting 56 data sets of a wide variety of infrastructure elements
(represented as digital cartographic layers) with mapped delineations of sea level rise and storm
surge. One analysis used predicted relative sea level rise without storm events; other analyses
considered the added impact of extreme high tides (Higher High Water at Large Tide) or
combined relative sea level rise and highest tide with storm surge generated by the 100-year
and the bench mark storms.
Analyses results show that by 2025 in the District of Yarmouth, 229 m of road are inundated by
sea level rise and 23,358 m of road are impacted by worst case scenario storm surge flooding.
By 2100, the length of road impacted is 763 m and 39,300 m, for inundation and storm surge
flooding, respectively. Roads in the Town of Yarmouth are not impacted by sea level rise
inundation but are impacted by storm surge flooding: up to 575 m of road in 2025 and up to
3,535 m in 2100. Other significant infrastructure that could be impacted in the Town includes
sewer and water treatment facilities and pipes. In The Town of Yarmouth about 132 m of water
pipes could be impacted in the 2025 sea level rise scenarios. With an extreme flooding event
this could increase to 1,109 m. Other important infrastructure that could be impacted includes
culverts and wharves. Natural environments will also be affected including beaches and
wetlands.
This analysis must take into consideration that while LiDAR has relatively small mapping error,
the municipal and provincial datasets have mapping errors that bring spatial uncertainty to the
conclusions drawn in this report. Furthermore, the infrastructure as represented in the maps is a
simplification of reality. For example a roadway corridor is represented by a single line, often the
center line of the road. The analysis does not take into consideration the full width of the road
corridor, including both the hard top and the verge. Portions of the corridor could be inundated
even if the mapped road line appears to lie just beyond the flood line.
Future assessment should include infrastructure lifespan, maintenance cost, and other assets
management information into to guide the understanding implications of sea level rise and storm
surge.
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Acronyms
HHWLT - Higher High Water at Large Tide
ICSP - Integrated Community Sustainability Plan
IPCC - United Nations Intergovernmental Panel on Climate Change
LiDAR – Light Detection and Ranging
MCCAP - Municipal Climate Change Action Plan
MODY – Municipality of the District of Yarmouth
MOTY – Municipality of the Town of Yarmouth
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Introduction
Part 2, Section 2 of this report presents the examination of the interaction of sea level rise and
extreme storm surge in 2025 and 2100 with existing constructed and natural infrastructural
assets at or within close proximity to Yarmouth’s coast. Map 1 and Map 2 in Appendix A show
the study area used in this analysis.
The Yarmouth area is a long-settled part of Canada with a great array of infrastructure – roads,
trails, utility lines pipes, dykes, wharves and many other assets – located at or in very close
proximity to the coast. The age of the infrastructure in the study area was not readily available to
this study. Its provincial context suggests, however, that it might be old. A study conducted in
20071 compares infrastructure in Canadian provinces. The authors report that Nova Scotia has
some of the oldest hard (constructed) infrastructure in the country, including roads, bridges and
culverts, and water and waste systems. It was estimated that these assets alone were worth
$8.1 billion dollars. How much of this infrastructure is found at the coastline or threatened was
not assessed. Our project makes an assessment of the broad range of infrastructure that could
be impacted because of its coastal location by sea level rise and extreme high water levels due
to storm surge.
Municipal infrastructure management is important and in Canada the components of
infrastructure are valued municipal assets. Infrastructure is something that provides utility to
society. An accepted Canadian definition of infrastructure comes from Vanier and Rahman2.
Municipal infrastructure includes hard infrastructure elements which are constructed facilities
such as buried utilities, roads, public transportation systems, bridges, water/sewage treatment
plants and parks. Most municipalities are also responsible for buildings that house important
municipal services such as police stations, fire halls, indoor swimming pools, arenas and
community centres but their responsibility can also extend to other types of buildings such as
social housing. Because of the utilitarian value of infrastructure, its utility can also extend to
natural features that afford societal services. Accordingly, wetlands and street trees, for
example, and other green or natural assets are considered infrastructure3; wetlands cleanse
water and retard erosion and trees help to purify the air.
Shore areas, and coastal shores in particular, have a variety of infrastructure components not
typical of inland locations. Such infrastructure can include wharves and piers, causeways,
beaches, boardwalks, sewer and storm water outflows, and also, often, sewage treatment
facilities. Some features such as lighthouses and dykes or salt marshes and beach-dune
systems are unique to the coast. All of these features occur in the Yarmouth coastal zone along
with roads, utility service lines and pipes, bridges, trail corridors, and public parks, among other
things. Where infrastructure is situated within the projected coastal inundation or flood zone, it is
vulnerable to the impacts of sea level rise and storm surge. Our assessment included the full
range of infrastructure – hard and soft – occurring in the coastal zone.

1

Gagnon, et al., 2008.

2

Vanier and Rahman, 2004.
Benedict and McMahon, 2006.
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Rationale and Objectives
Local governments must direct resources to infrastructure maintenance, renewal and
replacement. Knowing what existing infrastructure will bear the brunt of climate change impacts,
when, and to what extent, is critical information to guide their decisions around scheduling and
budgeting repairs and construction. The same information will be important for decisions about
what infrastructure to abandon, remove or relocate.
The primary objective of this study was to provide the Municipality of the District of Yarmouth
and the Town of Yarmouth with an assessment of the infrastructure that could be impacted by
inundation and flooding caused by relative sea level rise and extreme storm surge flooding for
the years 2025 and 2100. These two time periods help to distinguish between shorter term and
long term planning concerns. We achieved the assessment by combining the mapped
infrastructure data currently used by the municipality with the sea level rise and storm surge
scenarios, presented in Part 2, Section 1 of this report, using an overlay mapping approach. This
analysis provides local government with an understanding where and to what extent
infrastructure could be affected, thereby allowing them to set priorities for intervention and
adaptation to prepare for climate change impacts in the near and long term.
There was also an attempt to match the replacement time of impacted infrastructure with the
time horizon for a scenario. This was not accomplished. Information on the life expectancy for a
specific segment of road or a utility such as the sewage treatment plant was not readily available
from local or provincial governments. Government staff and officials have general estimates of
the life expectancy for infrastructure, however, and they can use this professional knowledge
when interpreting the mapping results for their specific infrastructure planning purposes. We
were however, unable to relate specific infrastructure maintenance and replacement plans with
scenario information in the time frame available for this analysis to do lack of readily accessible
public assets replacement and maintain time information at the provincial or local levels.

Methodology and Approach
Esri ArcGIS v.10, a Geographical information system (GIS), was used to complete the analysis
using overlay mapping. Overlay mapping is the process of taking two different data sets of the
same area, represented as thematic maps, and laying one over top of the other to form a new
map layer. Overlay mapping addresses the relationship of the intersection and overlap between
spatial features, as illustrated in Figure 1, Appendix A.
For this study we constructed intersections between extreme sea level rise and storm surge
water levels and physical infrastructure and land use. The analysis involved 56 infrastructure
layers and nine inundation and flooding scenarios: three scenarios for 2025 and six scenarios for
2100. Physical infrastructure and land use data were supplied by the Municipality of the Town of
Yarmouth, the Municipality of the District of Yarmouth, Nova Scotia Power and GeoNOVA.
Overhead power line data were provided by Nova Scotia Power. Table 1, Appendix A lists the
infrastructure type and data source.
Part 2, Section 1 of this report presents a full explanation of the sea level and storm surge
flooding scenarios used in this analysis. A very brief summary of that method and the scenarios
follows. The scenarios used in the analysis are based on the projected water levels reported in
the two recent scientific reports by Rahmstorf (2007) and Rahmstorf and Vermeer (2009)
predicting increased mean global sea level rise due to glacial melt and ice sheet contributions.
To build scenarios for the Yarmouth study area, we combined global sea level rise with local
land subsidence to provide relative sea level rise elevations. Higher High Water at Large Tide
2

(HHWLT), 25 and 100 Year Return Period Storm Surge Water Levels as well as a benchmark
storm event, the Ground Hog Day storm of 1976, were added to the relative sea level rise
scenarios in order to characterize potential extreme water levels and provide a plausible upper
limit. Table 2, Appendix A shows the sea level rise and extreme water level scenarios used in
this analysis. The Yarmouth sea level rise scenarios are:
Year 2025:




Scenario Y1A25 = 0.17 m: This scenario combines the local subsidence value with a
predicted incremental global sea level rise for 2025 from Rahmstorf (2007). It is
interpolation from the original report is from Daigle 2011.
Scenario Y1B25 = 3.89 m: This scenario combines the predicted relative sea level rise
in Scenario A25 with local Higher High Water at Large Tides and 100 Year Return Period
Storm Surge Water Level.
Scenario Y1C25 = 4.41 m: This scenario combines the predicted relative sea level rise
in Scenario A25 with local Higher High Water at Large Tides and benchmark extreme
storm surge levels recorded in, or close to, the study area (for Yarmouth, this is the 1976
Groundhog Day Storm).
Year 2100:









Scenario Y1-A = 1.40 m: These scenarios combine the local subsidence value with a
predicted incremental global sea level rise from Rahmstorf (2007).
Scenario Y1-B = 5.12 m: This scenario combines the predicted relative sea level rise in
Scenario A with local Higher High Water at Large Tides and 100 Year Return Period
Storm Surge Water Level.
Scenario Y1-C = 5.64 m: This scenario combines the predicted relative sea level rise in
Scenario A with local Higher High Water at Large Tides and benchmark extreme storm
surge levels recorded in, or close to, the study area (for Yarmouth, this is the 1976
Groundhog Day Storm).
Scenario Y2-A = 1.79 m: These scenarios combine the local subsidence value with a
predicted incremental global sea level rise from Rahmstorf and Vermeer (2009).
Scenario Y2-B = 5.51 m: This scenario combines the predicted relative sea level rise in
Scenario A with local Higher High Water at Large Tides and 100 Year Return Period
Storm Surge Water Level.
Scenario Y2-C = 6.03 m: This scenario combines the predicted relative sea level rise in
Scenario A with local Higher High Water at Large Tides and benchmark extreme storm
surge levels recorded in, or close to, the study area (for Yarmouth, this is the 1976
Groundhog Day Storm).

Results and Findings
This section provides the results of the analysis for the 2025 and the 2100 scenarios. Maps
show the spatial distribution of flooding for select areas and examples of infrastructure impacted.
Maps and Tables in Appendix B (Town of Yarmouth) and Appendix C (District of Yarmouth)
provide a visual spatial delineation and quantification of physical infrastructure affected by the
sea level rise and extreme water levels in the two municipalities.
The 2025 year scenarios are useful to planners and engineers in prioritizing infrastructure
renewal and relocation projects based on vulnerability to sea level rise and increased storm
3

surge activity along a shorter and realistic planning timeline. Long term scenarios such as the
100 year projections allow for the consideration of significant changes to existing land use
patterns and the development of future major infrastructure projects.

2025 Sea Level Rise and Extreme High Water Level Scenarios
Map 3 (Appendix B) shows the three sea level rise scenarios for 2025. Scenario Y1-A25 (relative
sea level rise, representing permanent inundation) shows little effect on the Town of Yarmouth.
However, under scenarios Y1-B25 and Y1-C25 combining Higher High Water at Large Tide and
storm surges from 100 year storm or the benchmark storm event, the wharf, industrial and
critical infrastructure at the waterfront are all affected, as well as the Milton Dam (breached) and
water utility infrastructure and up to 575 m of road. Table 1 Appendix B presents an accounting
of the number, length and/or area of infrastructure affected.
In the District of Yarmouth, a variety of areas could potentially be affected by the 2025 scenarios
(Map 3), including the dykelands in the Overton and South Chegoggin area as shown in
Appendix C. A much larger area of the dykeland is flooded under the Y1-B25 and Y1-C25
scenarios (Map 4; Appendix C) and water also reaches Allens Lake, Little Lake, Lake Milo and
Bells Pond raising concern of salt water contamination (Map 5; Appendix C). Although the entire
coast is affected under all three scenarios, inundation is most extensive in Port Maitland,
Sandford, Overton, Yarmouth Bar, Pembroke and near Kelly’s Cove. Access to remote smaller
communities becomes a concern with the higher water levels during extreme events Y1-B25 and
Y1-C25 (Maps 6A and 6B; Appendix C). Also, 229 m of road are affected by sea level rise
inundation and 23,358 m are flooded in the worst case storm surge scenarios. An index of the
number, length and/or area of infrastructure affected is provided in Table 1 Appendix C.

2100 Sea Level Rise and Extreme High Water Level Scenarios
In the Town of Yarmouth, by year 2100, under the Y1-A & Y2-A scenarios, the wharves and
sewage treatment plant (should these structures persist in their current locations) are almost
completely inundated (Map 6; Appendix B). Roads are still beyond the reach of sea level rise
inundation, but storm surge now impacts 3,535 m of road. Water Street shows major flooding.
The Town’s emergency route (Map 7; Appendix B) is also impacted. Evacuating residents during
major storm events could become difficult if today’s land use patterns persist into the future.
Maps 8A, 8B and 9 (Appendix B) show the extent of impacts to the roads and the Milton Dam.
Table 2 Appendix B presents the inventory of the number, length and/or area of affected
infrastructure.
In the District of Yarmouth, water levels in 2100 reach further inland to affect more ponds and
lakes, such as Churchills Lake, Beaver Lake, Leapfrog Lake and Island Pond: all are at risk of
inundation and salt water contamination (Map 9; Appendix C). The sand beach area, in
particular, is impacted by flooding and inundation. The storm surge scenarios of Y1-B, Y1-C, Y2B, and Y2-C show that Overton and Pembroke are at risk of becoming isolated. Inundation now
impacts 763 m of and 39,300 m are flooded in the worst case storm surge scenario. Access to
the Yarmouth Regional Hospital also becomes a concern. Table 2 Appendix C summarizes the
infrastructure affected by the 100-year scenarios.
From the analysis it is apparent that the most common infrastructure impacted under all
scenarios involves transportation, utility and environmental infrastructure. Furthermore the route
to the hospital can be cut off in extreme storm events. Appendix C Maps 10A, 10B, 11A and 11B
show that the transportation infrastructure is extensively impacted within the study area. This will
result in a secondary impact, the loss of access to communities and facilities accessed by only
one route. For example, Appendix C Map 12 shows that under extreme conditions Cape Forchu,
4

along with the lighthouse and residential properties will be cut off from the mainland. Inundation
and storm surge, therefore, will not only directly impact infrastructure but may also impact
access to areas that are not, themselves, directly in harm’s way,

General Discussion
The results of this analysis suggest that the flooding impacts of sea level rise and storm surge
from extreme events will impact some important coastal infrastructure as early as 2025.
In the Town of Yarmouth, for example, relative sea level rise by 2025 could inundate four
wharves, 132 meters of water treatment system pipes, and 12 properties (as shown in Table 1,
Appendix B). Storm surge flooding generated by the combined events of a benchmark storm and
highest tide could reach the Milton Dam and the Milton St. Bridge. The dam maintains Lake Milo
as a fresh water lake that provides fish habitat and recreation to the Yarmouth area. The bridge
is essential for accessing the Yarmouth Regional Hospital. Breaching the dam would have
consequences for the bridge. Roads in the town are not impacted by sea level rise inundation
but up to 575 m of road is impacted by worst case scenario storm surge flooding.
An assessment of the implications, including environmental, social and economic perspectives is
needed to determine an appropriate adaptation strategy. For example the inundation of 12
properties may or may not impact the tax revenues of the municipality. The function and extent
of use of the four wharves, and thus their economic significance, would influence the decision to
adapt the structures or simply abandon them. What is noticeable is that, alone, relative sea level
rise of 0.17 meters by 2025 may have little effect. The more extensive potential impacts,
however, comes with the extreme tides and the 100 year storms (Compare Tables 1 and 2,
Appendix B).
In the District of Yarmouth relative sea level by 2025 could permanently inundate about 229
meters of road (including coastal, secondary roads and private roads), one bridge, and three
culverts (Table 1, Appendix C). Worst case scenario storm surge flooding could affect 23,358 m
of road in the Municipality (at least in the area covered by the LiDAR data swath). Inundation
and flooding will impact roads in Port Maitland, Sandford, Overton, Pembroke and near Kellys
Cove, where access could be compromised. The road running the length of Yarmouth Bar is at
risk from the impacts of storm surge that could isolate residents of Cape Forchu during a flood
emergency Other infrastructure of concern includes 17 wharfs, one factory and 78 metres of
Nova Scotia power line corridor in the flood area. As with the Town, impacts for the District of
Yarmouth increase by 2100 with sea level rise inundating
The Town and the District, as well as the relevant provincial government departments, will need
to set priorities for addressing affected infrastructure. They will need to assess the nature of the
impact, if the infrastructure can withstand the additional flooding and the economic, social and
environmental consequences of the impact. Furthermore, the impacts cannot be viewed in
jurisdictional isolation. Depending on the nature of linkages, the loss of infrastructure in the
District can impact the Town and vice versa.

Discussion of Method and Data Limitations
Mapping accuracy and precision are two issues that need to be considered in this discussion.
There is horizontal and vertical error in all elevation mapping; for LiDAR the vertical error is
about +/- 15cm.4 However 15 cm in elevation can influence the extent of expected inundation
and flooding with scenarios that are estimated to two decimal places. The LiDAR data used to
4

Webster, et al., 2011.
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generate the digital elevation model have relatively little error when compared to the +/- 2.5 m,
error in the provincial infrastructure data. The provincial data set is used for much of the
mapping in rural areas of Nova Scotia. The Town of Yarmouth has invested in global position
satellite survey of some their infrastructure.
Data provided for this analysis is generally believed to be accurate and the best information
available. However, it occasionally proves to be incorrect, incomplete or out of date and thus its
accuracy is not guaranteed. The Nova Scotia provincial private well data is an example of data
with questionable spatial distribution that was not included in the analysis due to the number of
obviously misrepresented well locations (mapped in lakes or the ocean). Some important
infrastructure was not included in the analysis because GIS data layers or data points were
missing or incomplete. These features included fisheries infrastructure (e.g. fish plants, lobster
pounds, etc.) and fire ponds.
In this analysis the infrastructure data are represented as polygons, lines and points. For
example buildings are represented as points. The point location may not coincide with the actual
center point of the building, however. Furthermore a building has a footprint area that is also not
represented by the point. Therefore a building could potentially experience inundation or flooding
even though the point representing it falls beyond the flood line. The same can be said for other
infrastructure such as roads. Roads are represented by the centre line and not the corridor which
can extend tens of metres either side of the centre line. Therefore, it is possible that some roads
may be potentially impacted yet not accounted for in this assessment.

Conclusions and Recommendations
Climate change science is evolving quickly. Since the release of the IPCC Fourth Assessment
Report (AR4) in 2007 there has been a number of scientific studies that present higher sea
elevations based on more recent research and a better understanding of sea level rise drivers5.
The IPCC will release the Fifth Assessment Report (AR5) sometime in 2013-20146. The
municipalities will need to continually revise the sea level rise and storm surge scenarios and
infrastructure impacts analysis based on this emerging and most recent information.
The municipalities should regularly update the infrastructure impact analysis with new or updated
infrastructure data as such data become available. Routine updating of infrastructure data and
sea level rise scenario forecasting will strengthen confidence in the impacts and risk analysis.
Identification of the most important and vulnerable infrastructure will be clearer, leading to better
adaptation planning.
The Municipality of the District of Yarmouth should consider extending overlay mapping to the
areas of the municipality without LIDAR coverage and that, therefore, fell outside the boundary
of the ACAS project area. While LiDAR data would be ideal, the overlay mapping method is not
limited by the lack of LiDAR data. Some studies in coastal communities in Nova Scotia have
explored sea level rise impact analysis using the provincial 5 m contour interval dataset (e.g.
Brown, et al. 2009, Nicol, 2008). The provincial contour dataset is not as accurate as LiDAR
data, and therefore cannot provide as detailed an analysis. It can, however, provide an
approximation of impacts that focuses attention on areas most likely to be affected and requiring
closer examination. It encourages adopting the precautionary principal, described at the outset
of this report.

5
6

Ramstorf, 2007; Ramstorf and Vermeer, 2009.
IPCC, 2010.
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The District and Town should consider other sea level rise and storm surge scenarios and
should also systematically monitor flooding. For example, one scenario not considered in this
study is the predicted 2025 relative sea level rise of 0.17 meters plus the expected 2.75 meter at
HHWLT (Part 2, Section 1 of this report). This scenario could prove useful for determining
maximum extent of flooding without storms. Local governments in cooperation with provincial or
federal agencies or a research institution should implement a systematic flood monitoring
program to accurately measure extreme water events. Extreme tides and storm surge events
information is only captured by buoys. How these tides and storms lay across the land is not part
of the monitoring program. The critical issue here is how the flood water affects coastal and
inland infrastructure. Information on the land ward spread of flooding is critical for understanding
impacts on infrastructure along the coast.
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Appendix A: Base Maps, Figures and Tables
Map 1 Study Area and Jurisdictional Boundary of the Municipality of the Town of Yarmouth
(MoTY)
Map 2 Study Area and Jurisdictional Boundary of the Municipality of the District of Yarmouth
(MoDY)
Figure 1: Diagram showing the process of overlay mapping
Table 1: Infrastructure maps used in analysis
Table 2: Scenarios used in the report
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Map 1

Map 2

Intersect Area:
Area in common between Map 1 and Map 2.

Figure 1: Diagram showing the process of overlay mapping
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Table 1: Infrastructure maps used in analysis

Transportation
Infrastructure

Utility
Infrastructure

Sub-Category
------------------------------------------------------------------------------------------------------------------------------------------------------------Electricity
Water
Treatment

Sanitary Sewer
System

Storm Sewer
System

Emergency
Infrastructure

Cultural and
Social
Infrastructure

----------------------------------------------------------------------------------------------------------------------------------------------------------------------

Infrastructure
Arterial and Collector
Roads
Highway Roads
Private Roads
Seasonal Roads
Local Roads
Coastal Roads
Trails
Bridges
Culverts
Ferry Terminal
Wharves
Street Lights
Traffic Lights
Power Lines
(OH line)
Yarmouth Pipes
Hebron/Dayton Pipes
Pumping Station
Valves
Facility
Sewage Settling Pond
Yarmouth Pipes
Hebron/Dayton Pipes
Lift Station
Facility (treatment area)
Catch basin
Manholes
Yarmouth Pipes
Facility
Dams
Emergency Routes
Ambulance Stations
Helipads
Police Stations
Fire Stations
Fire Ponds
Fire Hydrants
Senior Citizen Home
Schools
Places of Worship
Cemetery
Library
Lighthouse
Town Hall

Data Source
Municipality to the Town of Yarmouth
Municipality to the Town of Yarmouth
Municipality to the Town of Yarmouth
Municipality to the Town of Yarmouth
Municipality to the Town of Yarmouth
* College of Geographic Sciences
Municipality to the Town of Yarmouth
GeoNOVA
GeoNOVA
GeoNOVA
GeoNOVA
Municipality to the District of Yarmouth
Municipality to the Town of Yarmouth
Nova Scotia Power Inc.
Municipality to the Town of Yarmouth
Municipality to the District of Yarmouth
GeoNOVA
Municipality to the Town of Yarmouth
GeoNOVA
GeoNOVA
Municipality to the Town of Yarmouth
Municipality to the District of Yarmouth
Municipality to the Town of Yarmouth
GeoNOVA
Municipality to the Town of Yarmouth
Municipality to the Town of Yarmouth
Municipality to the Town of Yarmouth
GeoNOVA
GeoNOVA
**
GeoNOVA
GeoNOVA
GeoNOVA
GeoNOVA
GeoNOVA
Municipality to the Town of Yarmouth
GeoNOVA
GeoNOVA
GeoNOVA
GeoNOVA
GeoNOVA
GeoNOVA
GeoNOVA
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Industrial
Infrastructure

Environmental
and
Recreational
Infrastructure

Miscellaneous

-------------------------------------------------------------------

----------------------------------------------------------------------------------------------------

Factory
Lumber Mill
Landfill
Quarry
Pit
Parks
( includes parks/picnic/
sports/campgrounds)
Beaches
Fish Ladder
Dykelands
Wetlands
Golf Course
Civic Points
Parking
Ferry Terminal
Properties

GeoNOVA
GeoNOVA
GeoNOVA
GeoNOVA
GeoNOVA
GeoNOVA

GeoNOVA
GeoNOVA
Municipality to the District of Yarmouth
GeoNOVA
GeoNOVA
Municipality to the Town of Yarmouth
GeoNOVA
GeoNOVA
Municipality to the Town of Yarmouth

* This database was created by COGS hired by the Municipality of the District of Yarmouth. The
main focus of this database was to obtain roads along the coast that have not already been
retrieved. There may be some overlaps between this database and the other road layers
however.
** This database was created by Dalhousie and was referenced from the Annex to the Yarmouth
Town and Municipal Comprehensive Emergency Management Plan, 2009
Note: All of these maps were used in the analysis. If they were not affected by a scenario, they
were not implemented in the tables that discuss sea level rise and extreme water level impacts.
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Table 2: Scenarios used in the report
2025 Scenarios

2100 Scenarios

Scenario

Y1A25

Y1B25

Y1C25

Y1-A

Y1-B

Y1-C

Y2-A

Y2-B

Y2-C

Water
level

0.17 m

3.89 m

4.41 m

1.40 m

5.12 m

5.64m

1.79 m

5.51 m

6.03 m

The 2025 scenarios is based on relative sea level rise scenario for 2020 in Daigle 2011. Daigle
used Rahmstorf 2007 for this, which is prediction of sea level for 2011.
The 2100 scenarios titled Y1A, B and C use the Rahmstorf `s (2007) global sea level rise
prediction under the worst case scenario AlFl.
The 2100 scenarios title Y3 A, B and C use the Rahmstorf and Vermeer (2009) global sea level
rise predictions under the worst case scenario AlFl.
All measures are converted to CGVD 28.
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Appendix B – Maps and Tables of Infrastructure impacted by
Sea Level Rise and Storm Surge Flooding for the Town of
Yarmouth
Map 3 Town of Yarmouth, Nova Scotia 25 Year Sea Level Rise and Extreme Water Level
Scenarios
Map 4 Yarmouth Water Service Infrastructure Affected by the 25 Year Scenarios
Map 5 Town of Yarmouth, Nova Scotia 100 Year Sea Level Rise and Extreme Water Level
Scenarios
Map 6 Town of Yarmouth, Nova Scotia 25 Year Sea Level Rise and Extreme Water Level
Scenarios (Enlarged around Sewage Treatment Plan facility)
Map 7 Emergency Route Affected by Scenario Y2-3
Map 8a Yarmouth Water Service Infrastructure Affected by Y-1 100 Year Scenarios
Map 8b Yarmouth Water Service Infrastructure Affected by Y-2 100 Year Scenarios
Map 9 Breaching of the Milton Dam A
Table 1: Town of Yarmouth - Infrastructure affected by the 25 year scenarios
Table 2: Town of Yarmouth - Infrastructure affected by the 100 year scenarios
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Table 1: Town of Yarmouth - Infrastructure affected by the 25-year scenarios

Transportation
Infrastructure

Critical
Infrastructure

SubCategory

Infrastructure

Total Units*/Metres/
Square Metres

Units*/Metres/ Square
Metres Affected by Scenario

-------------

Local Roads

69,426.39 m

-------------

Coastal Roads

230.31 m

-------------

Bridges

1 unit

-------------

Wharves

6 units; 8139.76 m2

Electricity

Power Lines
(OH lines)

69,302.34 m

Water
Treatment

Yarmouth Pipes

67,718.72 m

Sanitary
Sewer
System

Yarmouth Pipes

59,973.21 m

Lift Station

5 units

Facility (treatment
area)

5,453.10 m2

Catch basin

732 units

Manholes

100 units

Yarmouth Pipes

8,825.88 m

------------

Dams

1 unit

------------

Fire Hydrants

250 units

------------

Factory

7 units

Y1-A25: 0 m
Y1-B25: 344.59 m
Y1-C25: 388.79 m
Y1-A25: 0 m
Y1-B25: 91.33 m
Y1-C25: 187.41 m
Y1-A25: 0 units
Y1-B25: 1 unit
Y1-C25: 1 unit
Y1-A25: 4 units; 1.25 m2
Y1-B25: 5 units; 1,382.40 m2
Y1-C25: 5 units; 5154.89 m2
Y1-A25: 0 m
Y1-B25: 650.73 m
Y1-C25: 752.77 m
Y1-A25: 131.56 m
Y1-B25: 917.72 m
Y1-C25: 1108.57 m
Y1-A25: 0 m
Y1-B25: 639.37 m
Y1-C25: 751.90 m
Y1-A25: 0 units
Y1-B25: 1 unit
Y1-C25: 1 unit
Y1-A25: 0 m2
Y1-B25: 752.57 m2
Y1-C25: 1,533.40 m2
Y1-A25: 0 units
Y1-B25: 4 units
Y1-C25: 5 units
Y1-A25: 0 units
Y1-B25: 1 unit
Y1-C25: 1 unit
Y1-A25: 0 m
Y1-B25: 51.83 m
Y1-C25: 57.16 m
Y1-A25: 0 units
Y1-B25: 1 unit
Y1-C25: 1 unit
Y1-A25: 0 units
Y1-B25: 2 units
Y1-C25: 2 units
Y1-A25: 0 units
Y1-B25: 5 units
Y1-C25: 5 units

Storm Sewer
System

Industrial
Infrastructure
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Environmental and
Recreational Infrastructure

Miscellaneous

------------

Parks

21 units;
119,207.96 m2

------------

Beaches

9,231.86 m2

------------

Wetlands

13 units;
380,554.34 m2

------------

Civic Points

2966 units

------------

Parking

122 units;
361,341.23 m2

------------

Ferry
Terminal

361,341.23 m2

------------

Properties

3220 units;
10,572,471.21 m2

Y1-A25: 0 units; 0 m2
Y1-B25: 2 units; 8.33 m2
Y1-C25: 3 units; 879.98 m2
Y1-A25: 81.54 m2
Y1-B25: 8,013.71 m2
Y1-C25: 8,485.35 m2
Y1-A25: 2 units; 621.67 m2
Y1-B25: 4 units; 44,991.54 m2
Y1-C25: 4 units; 54,895.42 m2
Y1-A25:0 units
Y1-B25: 16 units
Y1-C25: 20 units
Y1-A25: 0 units; 0 m2
Y1-B25: 4 units; 4,256.06 m2
Y1-C25: 5 units; 4,984.23 m2
Y1-A25: 0 m2
Y1-B25: 4.12 m2
Y1-C25: 1,435.39 m2
Y1-A25: 12 units; 47,871.75 m2
Y1-B25: 97 units; 241,160.45 m2
Y1-C25: 112 units; 300,541.55 m2
Y3-C: 198 units; 506,109.08 m2

*Units are defined as the number of infrastructure affected
** Total area is defined as the study area
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Table 2: Town of Yarmouth - Infrastructure affected by the 100-year scenarios

Transportation
Infrastructure

SubCategory

Infrastructure

Total
Units*/Metres/
Square Metres

Units*/Metres/ Square Metres
Affected by Scenario

-------------

Arterial Roads

1,480.16 m

-------------

Local Roads

69,426.39 m

-------------

Coastal Roads

230.31 m

-------------

Trails

2,988.20 m

-------------

Bridges

1 unit

-------------

Wharfs

6 Units, 8139.76 m2

-------------

Culverts

21 units

Traffic lights

46 units

Y1-A: 0 m
Y1-B: 0 m
Y1-C: 0 m
Y2-A: 0 m
Y2-B: 0 m
Y2-C: 4.56 m
Y1-A: 0 m
Y1-B: 1,520.21 m
Y1-C: 2,550.14 m
Y2-A: 0 m
Y2-B: 2,353.59 m
Y2-C: 3,299.91 m
Y1-A: 0 m
Y1-B: 230.31 m
Y1-C: 230.31 m
Y2-A: 0 m
Y2-B: 230.31 m
Y2-C: 230.31 m
Y1-A: 0 m
Y1-B: 456.56 m
Y1-C: 542.57 m
Y2-A: 0 m
Y2-B: 518.62 m
Y2-C: 575.59 m
Y1-A: 0 units
Y1-B: 1 unit
Y1-C: 1 unit
Y2-A: 0 units
Y2-B: 1 unit
Y2-C: 1 unit
Y1-A: 5 units; 326.14 sq/m
Y1-B: 6 units; 7,871.06 sq/m
Y1-C: 6 units; 8,137.14 sq/m
Y2-A: 5 units; 461.24 sq/m
Y2-B: 6 units; 8,135.91 sq/m
Y2-C: 6 units; 8,139.76 sq/m
Y1-A: 0 units
Y1-B: 1 unit
Y1-C: 1 unit
Y2-A: 0 units
Y2-B: 1 unit
Y2-C: 1 unit
Y1-A: 0 units
Y1-B: 0 units
Y1-C: 2 units
Y2-A: 0 units
Y2-B: 0 units
Y2-C: 4 units

27

Critical
Infrastructure

Electricity

Power Lines
(OH lines)

69,302.34 m

Water
Treatment

Yarmouth Pipes

67,718.72 m

Valves

376 units

Yarmouth Pipes

59,973.21 m

Lift Station

5 units

Facility
(treatment area)

5,453.10 m2

Catch basin

732 units

Manholes

100 units

Yarmouth Pipes

8,825.88 m

------------

Dams

1 unit

------------

Emergency

11,715.52 m

Sanitary
Sewer
System

Storm
Sewer
System

Emergency

Y1-A: 141.75 m
Y1-B: 1457.95 m
Y1-C: 2,048.16 m
Y2-A: 168.82 m
Y2-B: 1,900.90 m
Y2-C: 2,630.64 m
Y1-A: 252.90 m
Y1-B: 2,224.76 m
Y1-C: 3,858.68 m
Y2-A: 285.04 m
Y2-B: 3,442.73 m
Y2-C: 4,928.22 m
Y1-A: 0 units
Y1-B: 7 units
Y1-C: 18 units
Y2-A: 0 units
Y2-B: 17 units
Y2-C: 28 units
Y1-A: 0m
Y1-B: 2,271.95 m
Y1-C: 3,557.30 m
Y2-A: 1.2 m
Y2-B: 3,209.36 m
Y2-C: 4,473.33 m
Y1-A: 0 units
Y1-B: 1 unit
Y1-C: 3 units
Y2-A: 0 units
Y2-B: 3 units
Y2-C: 4 units
Y1-A: 0 m2
Y1-B: 3,939.92 m2
Y1-C: 4,686.44 m2
Y2-A: 0 m2
Y2-B: 4,543.53 m2
Y2-C: 5,305.28 m2
Y1-A: 0 units
Y1-B: 24 units
Y1-C: 42 units
Y2-A: 0 units
Y2-B: 37 units
Y2-C: 55 units
Y1-A: 0 units
Y1-B: 1 unit
Y1-C: 5 units
Y2-A: 0 units
Y2-B: 4 units
Y2-C: 5 units
Y1-A: 0 m
Y1-B: 84.53 m
Y1-C: 132.27 m
Y2-A: 0 m
Y2-B: 121.72 m
Y2-C: 167.57 m
Y1-A: 0 units
Y1-B: 1 unit
Y1-C: 1 units
Y2-A: 0 units
Y2-B: 1 unit
Y2-C: 1 unit
Y1-A: 0m
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Infrastructure

Routes

------------

Fire Hydrants

250 units

Industrial
Infrastructure

------------

Factory

7 units

Environmental
and Recreational
Infrastructure

------------

Parks

21 units;
119,207.96 m2

------------

Beaches

9,231.86 m2

------------

Wetlands

13 units;
380,554.34 m2

------------

Civic Points

2966 units

------------

Parking

122 units;
361,341.23 m2

------------

Ferry Terminal

361,341.23 m2

------------

Properties

3220 units;
10,572,471.21 m2

Miscellaneous

Y1-B: 0m
Y1-C: 0m
Y2-A: 0m
Y2-B: 0m
Y2-C: 322.00 m
Y1-A: 0 units
Y1-B: 8 units
Y1-C: 12 units
Y2-A: 0 units
Y2-B: 12 units
Y2-C: 19 units
Y1-A: 0 units
Y1-B: 5 units
Y1-C: 6 units
Y2-A: 0 units
Y2-B: 6 units
Y2-C: 6 units
Y1-A: 0 units; 0 m2
Y1-B: 3 units; 5,704.20 m2
Y1-C: 3 units; 7,110.72 m2
Y2-A: 0 units; 0 m2
Y2-B: 3 units; 6,997.43 m2
Y2-C: 3 units; 7,175.92 m2
Y1-A: 2,758.36 m2
Y1-B: 9,185.44 m2
Y1-C: 9,224.19 m2
Y2-A: 4,233.51 m2
Y2-B: 9,220.55 m2
Y2-C: 9,231.86 m2
Y1-A: 4 units; 3,382.96 m2
Y1-B: 4 units; 73,135.54 m2
Y1-C: 4 units; 82,498.20 m2
Y2-A: 4 units; 7,774.02 m2
Y2-B: 4 units; 80,226.03 m2
Y2-C: 4 units; 87,943.26 m2
Y1-A: 1 unit
Y1-B: 44 units
Y1-C: 62 units
Y2-A: 1 unit
Y2-B: 59 units
Y2-C: 78 units
Y1-A: 0 units; 0 m2
Y1-B: 10 units; 8,201.71 m2
Y1-C: 12 units; 10,068.74 m2
Y2-A: 0 units; 0 m2
Y2-B: 12 units; 9,465.39 m2
Y2-C: 16 units; 12,962.65 m2
Y1-A: 0 m2
Y1-B: 10,698.91 m2
Y1-C: 11,293.50 m2
Y2-A: 0 m2
Y2-B: 11,293.50 m2
Y2-C: 11,293.50 m2
Y1-A: 39 units; 72,653.53 m2
Y1-B: 142 units; 406,324.19 m2
Y1-C: 176 units; 465,439.19 m2
Y2-A: 47 units; 77,888.91 m2
Y2-B: 166 units; 452,135.18 m2
Y2-C: 198 units; 506,109.08 m2

*Units are defined as the number of infrastructure affected
** Total area is defined as the study area
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Appendix C – Maps and Tables of Infrastructure impacted by
Sea Level Rise and Storm Surge Flooding for the District of
Yarmouth
Map 3 Yarmouth, Nova Scotia 25 Year Sea Level Rise and Extreme Water Level Scenarios
Map 4 Areas of Major Inundation (25 Year SLR Scenario)
Map 5 Flooding in Dykelands, Lakes and Ponds
Map 6a Road Infrastructure Affected by 25 Year Scenario – Port Maitland
Map 6b Road Infrastructure Affected by 25 Year Scenario – Pembroke – Yarmouth Bar
Map 7 Yarmouth, Nova Scotia 100 Year Sea Level Rise and Extreme Water Level Scenarios
Map 8 Areas of Major Inundation (100 Year SLR Scenarios)
Map 9 Flooding in Dykelands, Lakes and Ponds (100 Year SLR Scenarios)
Map 10a Road Infrastructure Affected by Y-1 100 Year Scenario – Port Maitland
Map 10b Road Infrastructure Affected by Y-1 100 Year Scenario – Pembroke – Yarmouth Bar
Map 11a Road Infrastructure Affected by Y-2 100 Year Scenario – Port Maitland
Map 11b Road Infrastructure Affected by Y-2 100 Year Scenario – Pembroke – Yarmouth Bar
Map 12 Cape Forchu and Isolated Infrastructure
Table 1: Municipality of the District of Yarmouth - Infrastructure affected by the 25 year scenarios
Table 2: Municipality of the District of Yarmouth - Infrastructure affected by the 100 year
scenarios

30

31

32

33

34

35

Table 1: Municipality of the District of Yarmouth - Infrastructure affected by the 25-year scenarios

Infrastructure

Total
Units*/Metres/
Square
Metres**

Units*/Metres/ Square Metres
Affected by Scenario

Local Roads

477,175.48 m

Y1-A25: 0 m
Y1-B25: 5,390.64 m
Y1-C25: 9,562.68 m

Arterial and
Collector Roads

84,480.09 m

Y1-A25: 2.52 m
Y1-B25: 3,062.73 m
Y1-C25: 4,210.50 m

Private Roads

260,423.60 m

Y1-A25: 27.19 m
Y1-B25: 6,960.47 m
Y1-C25: 9,429.82 m

Coastal Roads

1,981.11 m

Y1-A25: 199.68 m
Y1-B25: 286.37 m
Y1-C25: 335.99 m

Trails

12164.49 m

Y1-A25: 0 m
Y1-B25: 43.14 m
Y1-C25: 85.09 m

Bridges

19 units

Y1-A25: 1 unit
Y1-B25: 7 units
Y1-C25: 8 units

Culverts

204 units

Y1-A25: 3 units
Y1-B25: 30 units
Y1-C25: 35 units

Wharves

22 units;
27,152.05 m2

Y1-A25: 17 units; 2,441.33 m2
Y1-B25: 20 units; 23,320.56 m2
Y1-C25: 20 units; 27,035.53 m2

Street Lights

944 units

Y1-A25: 0 units
Y1-B25: 11 units
Y1-C25: 25 units

Electricity

Power Lines
(OH lines)

218,863.14 m

Y1-A25: 78.75 m
Y1-B25: 9,584.80 m
Y1-C25: 1,4107.68 m

------------

Dams

4 units

Y1-A25: 0 units
Y1-B25: 1 unit
Y1-C25: 3 units

------------

Cemetery

11 units;
88,808.26 m2

Y1-A25: 0 units; 0 m2
Y1-B25: 1 unit; 1,441.60 m2
Y1-C25: 2 units; 1,848.81 m2

SubCategory

Transportation
Infrastructure

-------------

Utility Infrastructure

Cultural
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Industrial
Infrastructure

Environmental and
Recreational
Infrastructure

Miscellaneous

------------

Factory

6 units

Y1-A25: 1 unit
Y1-B25: 2 units
Y1-C25: 4 units

Parks
(Includes parks/
picnic/sports/
campgrounds)

20 units;
180,655.83 m2

Y1-A25: 0 m2
Y1-B25: 2 units; 7,098.44 m2
Y1-C25: 3 units; 7,853.46 m2

Beaches

649,830.76 m2

Y1-A25: 16,260.59 m2
Y1-B25: 498,526.8 m2
Y1-C25: 514,032.31 m2

Dykelands

3,198,762.19 m2

Y1-A25: 721,289.80 m2
Y1-B25: 3143,827.04 m2
Y1-C25: 3,155,570.50 m2

Wetlands

201 units;
11,407,968.45
m2

Y1-A25: 4 units; 598,008.27 m2
Y1-B25: 36 units; 3,711,908.80 m2
Y1-C25: 37 units; 3,774,431.30 m2

Civic Points

2898 units

Y1-A25: 0 units
Y1-B25: 46 units
Y1-C25: 68 units

Parking

22 units;
36,906.87 m2

Y1-A25: 0 units; 0 m2
Y1-B25: 0 units; 0 m2
Y1-C25: 1 unit; 840.11 m2

Properties

5231 units;
160,679,696.26
m2

Y1-A25: 158 units; 647,518.26 m2
Y1-B25: 948 units; 6,769,449.06
m2
Y1-C25: 1,046 units; 7, 971,111.23
m2

------------

------------

*Units are defined as the number of infrastructure affected
** Total area is defined as the study area

37

38

39

40

41

42

43

44

45

Table 2: Municipality of the District of Yarmouth - Infrastructure affected by the 100-year
scenarios
SubCategory

Infrastructure

Local Roads

Arterial and
Collector Roads

Private Roads

Transportation
Infrastructure

-------------

Coastal Roads

Trails

Bridges

Culverts

Total Units*/Metres/
Square Metres**

Units*/Metres/ Square Metres
Affected by Scenario

477,175.48 m

Y1-A: 0 m
Y1-B: 12,130.96 m
Y1-C: 14,485.28 m
Y2-A: 0 m
Y2-B: 13,865.48 m
Y2-C: 16,268.97 m

84,480.09 m

Y1-A: 0 m
Y1-B: 4,714.12 m
Y1-C: 5,118.49 m
Y2-A: 68.48 m
Y2-B: 4,970.82 m
Y2-C: 6,299.89 m

260,423.60 m

Y1-A: 76.02 m
Y1-B: 12,065.45 m
Y1-C: 14,465.61 m
Y2-A: 85.46 m
Y2-B: 13,823.23 m
Y2-C: 16,317.69 m

1981.11 m

Y1-A: 0 m
Y1-B: 355.99 m
Y1-C: 365,49 m
Y2-A: 0 m
Y2-B: 359.04 m
Y2-C: 416.19 m

12164.49 m

Y1-A: 0 m
Y1-B: 197.96 m
Y1-C: 267.26 m
Y2-A: 0 m
Y2-B: 249.60 m
Y2-C: 313.55 m

19 units

Y1-A: 1 unit
Y1-B: 9 units
Y1-C: 9 units
Y2-A: 2 units
Y2-B: 9 units
Y2-C: 9 units

204 units

Y1-A: 5 units
Y1-B: 44 units
Y1-C: 46 units
Y2-A: 7 units
Y2-B: 45 units
Y2-C: 48 units
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Wharves

Street Lights

Electricity

Sanitary
Sewage

Power Lines
(OH lines)

Hebron/Dayton
Pipes

Pumping Station

22 units; 27,152.05 m2

Y1-A: 20 units; 15,428.95 m2
Y1-B: 20 units; 27,148.80 m2
Y1-C: 20 units; 27,152.04 m2
Y2-A: 20 units; 16,238.42 m2
Y2-B: 20 units; 27,152.04 m2
Y2-C: 20 units; 27,152.05 m2

944 units

Y1-A: 0 units
Y1-B: 42 units
Y1-C: 67 units
Y2-A: 0 units
Y2-B: 57 units
Y2-C: 89 units

218,863.14 m

Y1-A: 324.31 m
Y1-B: 17,196.76 m
Y1-C: 20,665.90 m
Y2-A: 816.56 m
Y2-B: 19,717.01 m
Y2-C: 23,308.60 m

8092.83 m

Y1-A: 0 m
Y1-B: 0 m
Y1-C: 106.08 m
Y2-A: 0 m
Y2-B: 0 m
Y2-C: 996.01 m

4 units

Y1-A: 0 units
Y1-B: 1 unit
Y1-C: 2 units
Y2-A: 0 units
Y2-B: 1 unit
Y2-C: 2 units

124 units

Y1-A: 0 units
Y1-B: 0 units
Y1-C: 0 units
Y2-A: 0 units
Y2-B: 1 unit
Y2-C: 1 unit

11,138.11 m

Y1-A: 0 m
Y1-B: 41.66 m
Y1-C: 288.61 m
Y2-A: 0 m
Y2-B: 149.67 m
Y2-C: 1,242.83 m

4 units

Y1-A: 0 units
Y1-B: 3 units
Y1-C: 3 units
Y2-A: 1 unit
Y2-B: 3 units
Y2-C: 3 units

44 units

Y1-A: 0 units
Y1-B: 0 units
Y1-C: 0 units
Y2-A: 0 units

Utility
Infrastructure
Water
Treatment

Valves

Hebron/Dayton
Pipes

------------

Emergency
Infrastructure

------------

Dams

Fire Hydrants
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Y2-B: 0 units
Y2-C: 2 units

Places of
Worship
Cultural and
Social
Infrastructure

14 units

Y1-A: 0 units
Y1-B: 0 units
Y1-C: 1 unit
Y2-A: 0 units
Y2-B: 1 unit
Y2-C: 1 unit

11 units; 88,808.26 m2

Y1-A: 0; 0 m2
Y1-B: 3 units; 2,656.87 m2
Y1-C: 3 units; 3,622.36 m2
Y2-A: 0 units; 0 m2
Y2-B: 3 units; 3,308.96 m2
Y2-C: 3 units; 4,492.42 m2

97,438.66 m2

Y1-A: 0 m2
Y1-B: 36.32 m2
Y1-C: 393.33 m2
Y2-A: 0 m2
Y2-B:250.90 m2
Y2-C: 1,086.12 m2

6 units

Y1-A: 1 unit
Y1-B: 4 units
Y1-C: 5 units
Y2-A: 1 unit
Y2-B: 5 units
Y2-C: 5 units

20 units; 180,655.83
m2

Y1-A: 0 units; 0 m2
Y1-B: 3 units; 8,966.11 m2
Y1-C: 3 units; 10,289.41 m2
Y2-A: 0 units; 0 m2
Y2-B: 3 units; 9,943.77 m2
Y2-C: 3 units; 11,693.76 m2

649,830.76 m2

Y1-A: 120,318.51 m2
Y1-B: 581,675.01 m2
Y1-C: 597,920.53 m2
Y2-A: 194,074.45 m2
Y2-B: 593,511.76 m2
Y2-C: 606,580.90 m2

3,198,762.19 m2

Y1-A: 1,052,677.67 m2
Y1-B: 3,168,024.64 m2
Y1-C: 3,174,751.32 m2
Y2-A: 1,103,869.88 m2
Y2-B: 3,173,197.11 m2
Y2-C: 3,178,629.90 m2

201 units;
11,407,968.45 m2

Y1-A: 9 units; 891,173.96 m2
Y1-B: 50 units; 4,981,467.71 m2
Y1-C: 55 units; 5,206,650.97 m2
Y2-A: 11 units; 950,367.21 m2
Y2-B: 53 units; 5,167,510.37 m2
Y2-C: 56 units; 5,289,563.87 m2

------------

Cemetery

------------

Pit

Industrial
Infrastructure

Factory

Parks
(Includes parks/
picnic/sports/
campgrounds)

------------

Beaches

Environmental
and Recreational
Infrastructure
Dykelands

------------

Wetlands

48

Civic Points

Parking
Miscellaneous

2,898 units

Y1-A: 0 units
Y1-B: 89 units
Y1-C: 122 units
Y2-A: 2 units
Y2-B: 116 units
Y2-C: 155 units

22 units; 36,906.87 m2

Y1-A: 0 units; 0 m2
Y1-B: 1 unit; 840.12 m2
Y1-C: 2 units; 934.11 m2
Y2-A: 0 units; 0 m2
Y2-B: 2 units; 875.86 m2
Y2-C: 2 units; 1,222.44 m2

4822 units;
139,764,176.55 m2

Y1-A: 350 units; 1,141,139.23 m2
Y1-B: 1235 units; 11,176,666.57 m2
Y1-C: 1284 units; 12,731,401.62
m2
Y2-A: 425 units; 1,326,177.44 m2
Y2-B: 1273 units; 12,349,802.75
m2
Y2-C: 1317 units; 13,765,091.77
m2

------------

Properties

*Units are defined as the number of infrastructure affected
** Total area is defined as the study area
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