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Foreujord

In recent years, the Government of Canada has invested in programs to help Canadians adapt to climate
change. Among these investments is the Regional Adaptation Collaborative (RAC) Program regarding
climate change. In April 2010, the cities of Dieppe, Moncton and Riverview participated in this jointly
funded program to assess the flood risk of the Petitcodiac River as a result of climate change, for which
a technical study was prepared by AMEC Earth and Environmental in December 2011.

The City of Dieppe Climate Change Adaptation (CCA) committee was created in February 2014 to iden-
tify risks associated with climate change, develop adaptation strategies and ensure continuous monitor-
ing of climate change adaptation issues. The CCA committee reports to the Chief Administrative Officer
and is comprised of various municipal service employees. The CCA committee prepared this document
to provide information on the causes and effects of climate change. Flood risks from the Petitcodiac
River associated with global warming have been designated a priority. This document was prepared as
a result. Historically, freshwater runoff, compounded by melting snow, has caused floods in the Char-
tersville Marsh. However, the flooding of the Marsh is not discussed in this document; the focus is on
the flooding risk of the Petitcodiac River. This document includes general recommendations in order to
provide possible solutions for developing an action plan.

With a view to maintaining the City of Dieppe’s prosperity and the well-being of its residents, the CCA
committee is committed to continuing its efforts and working with all stakeholders to meet the munici-
pality's current and future needs.



Disclaimer

The contents of this document, including
text and graphics (the Material), as well as
any email addresses and hyperlinks included
herein (the Services), are provided for infor-
mational purposes to the public.

The City of Dieppe (the Municipality) is re-
sponsible for ensuring the accuracy and
reliability of the Material and Services men-
tioned in this document. However, some
of the Material and Services are taken from
external sources and may inadvertently be
inaccurate or outdated. As a result, the Mu-
nicipality makes no representations or war-
ranties of any kind, either express or implied,
as to the accuracy, completeness, currency,
reliability and accessibility of the Material and
Services.

The Municipality assumes no responsibility
for the accuracy, completeness, currency of
or access to any information contained on
any site referenced in this document. Such
sites are not covered under the Right to In-
formation and Protection of Privacy Act. The
Municipality is therefore not responsible for
the privacy practices employed by these
sites.

The Municipality shall not be liable for any
loss or damage, direct or indirect, which may
arise or occur as a result of the use of or re-
liance upon any of the Material or Services.
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Introduction

1.1. What is climate change?

Climate change can de defined as a change of climate which is attributed directly or indirectly to
human activity that alters the composition of the global atmosphere and which is in addition to natural
climate variability observed over comparable time periods.’

Although climate change is caused by natural processes such as variations in the Earth’s orbit and vol-
canic eruptions, the advent of the industrial age by human beings rapidly accelerated climate change,
particularly global warming. Global warming in recent years has primarily been caused by the additional
billions of tonnes in greenhouse gases in the atmosphere, carbon dioxide (CO,) in particular, as seen in
Figure 1.1.

How global warming happens:

e Life on Earth is possible because of the warmth of the sun. While some of this incoming solar radi-
ation bounces back into space, a small portion of it is trapped by the delicate balance of gases that
make up our atmosphere. This is the greenhouse effect phenomenon. Without this layer of insula-
tion, Earth would simply be another frozen rock hurtling through space. Carbon dioxide (CO,) is the
most important gas in this layer of insulation.

e CO, is stored all over the planet — in plants, rocks, and even us. We are disrupting the protective
balance of our planet when we release CO, in vast quantities so rapidly, be it through burning fossil
fuels (coal, oil and gas), cutting down trees, exploiting land and the oceans, and by breathing (over
six billion human beings breathe, along with the billions of animals we raise to feed ourselves).

e By disrupting the atmospheric balance that keeps the climate stable, we are now seeing extreme
effects around the globe. It's like a thermostat that's gone haywire — it just doesn’t work the way
it should. Our thin yet comfortable layer of insulation is now like a thick, heat-trapping blanket. The
result: global warming.?

1 United Nations Framework Convention on Climate Change. (2014). http://unfccc.int/resource/docs/convkp/conveng.pdf

2 What is climate change? (2014). David Suzuki Foundation. http://www.davidsuzuki.org/issues/climate-change/science/
climate-change-basics/climate-change-101-1/
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Figure 1.1
Greenhouse effect®

Left — Naturally occurring greenhouse gases—carbon dioxide (CO,), methane (CH,) and nitrous oxide
(N20)—normally trap some of the sun’s heat, keeping the planet from freezing.

Right — Human activities are increasing greenhouse gas levels, leading to an enhanced greenhouse
effect.
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Global warming has several global and regional consequences such as:

increased risk
of forest fires |

increased risk
of drought

sea level
rise

higher
occurrence
of extreme
precipitation
events

less frequent
cold days

(-10 °C or lower) JW" W W W W

The spatial (where) and temporal (when) distribution of the consequences is difficult to predict region-
ally due to limitations on the accuracy of the climate models used, and particularly due to the uncer-
tainty of current and future government and individual behaviour. In spite of these uncertainties, there
is widespread scientific consensus that the climate change effect constitutes the single greatest en-
vironmental challenge of our time and has long-since ceased to be a scientific anomaly. It is no longer
just one of many environmental and regulatory concerns.*

3 What is Climate Change? (2014). National Park Service. http://www.nps.gov/goga/naturescience/climate-change-causes.htm

4 Climate Change: Introduction. (2014). United Nations Environment Programme. http://www.unep.org/climatechange/
Introduction.aspx
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GLOBAL TEMPERATURE AND CO,

ILLUSTRATION 1.2 ANNUAL GLOBAL TEMPERATURE MESURED ON
THE SURFACE OF CONTINENTS AND OCEANS®
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The red bars indicate temperatures above and below the 1901-2000 average temperature. The

beige bars indicate atmospheric CO2 concentration for this period.

5 Global climate change indicators. (2014). National Oceanic and Atmospheric Administration — National Climatic
Data Center. www.ncdc.noaa.gov/indicators/
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6 Karl, T., Melillo, J., Peterson, T., (eds.). (2009). Global Climate Change Impacts in the United States.
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1.2. How is climate change predicted?

Predictions on future climate changes are carried out using several complex numerical models entitled
global climate models. These models are comprised of fundamental scientific concepts of physical,
chemical and biological processes governing the Earth’s climate system. Several variables, such as
estimating future greenhouse gas emission rates, are entered into the models to assess future climate

changes.

Using the analogy of a lava lamp, heat from a bulb causes blobs of goo to move about inside the lamp.
The Earth’s climate is similar, in that heat from the sun causes fluids (air and water) to move around
the planet. The equivalent of a global climate model would be changing the bulb from 30 to 50 watts.
Would the blobs move faster? Would there be more blobs, but smaller??

7 Climate Concepts: Analogies and Useful Descriptions. (2014). National Environmental Education Foundation.
www.earthgauge.net/2011/analogies-for-models
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2.1. Trends for Greater Moncton

What does climate change
mean to residents?

Climate change indices Historical Projections

data

Short-term Medium-term | Long-term

1971 - 2000 2011 - 2040 2041 - 2070 2071 - 2100
Mean annual temperature 5.1 6.4 7.6 9.0
Mean spring temperature 3.4 4.5 5.7 7.0
Mean summer temperature 17.2 18.1 19.3 20.5
Mean autumn temperature 7.1 8.6 9.8 1.1
Mean winter temperature -7.5 -5.8 -4.2 -2.3
Annual number of hot days (T > 30 °C) 4.0 7.4 14.8 23.8
Annual number of very hot days (T > 35°C) 0.0 0.0 0.4 1.7
Annual number of cold days (T < -10 °C) 13.0 8.7 5.8 3.6
Annual freeze-thaw cycles 102.2 92.1 85.1 77.3
Annual consecutive freeze-free days 187.0 212.0 230.8 249.8
Annual days with rain 132.0 120.6 130.8 135.9
Annual days with snow 34.0 271 21.9 18.1

Figure 1.4

Climate change indices for the Greater Moncton Area.’

The average of the results of ten climate models and two greenhouse gas emissions scenarios were
used to determine the above projections. The effects of the projections shown could be positive

idents of Dieppe to varying degrees and at differen

Richards, V! 009). Climate

ick Municipalitie

S

(growth in tourism industry during the summer) and negative (higher flood risk), which will affect all
imes in the future.
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What are the

potential risks of
climate change?

3.1. Risks

The Climate Change Adaptation (CCA) committee
conducted a general risk analysis of extreme weather
events using the Sentinel software.

The following extreme events were evaluated:

floods (K)

hurricanes (QG)

forest fires (E)

heat waves (F)

cold waves (B)

severe winter storms (L)
ice storms (H)

Climate Change Adaptation Plan




5.2. Comparative risk analysis

Figure 1.5, created using Sentinel, shows that floods and storm surges caused by hurricanes and trop-
ical storms currently pose the greatest risk to the municipality. This software serves as a preliminary
risk assessment tool based on the likelihood of an event occurring and its potential consequences for
the municipality. Other risks besides the Petitcodiac River flooding will be discussed in the future, as
required.

Figure 1.5
Results of the climate change risk assessment using Sentinel

Likelihood Rank

Severity Rank

M High
Moderate
B Low
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4.1. Sea level rise

Sea level rise is not a new occurrence; Figure 1.6 shows the approximate sea level 8,000 years ago.
We can see that the Northumberland Strait did not exist at that time and Prince Edward Island was not
an island but rather an adjoining landmass with New Brunswick and Nova Scotia. This shows that sea
levels fluctuate naturally over time.




8000 years ago Today

T

Shaw, J., Gareau, P, Courtney, R.C. (2002)

google.ca

Figure 1.6

Approximate sea level 8,000 years ago compared
to current sea level'®

This rise is attributed to the thermal expansion of oceans and the melting of polar ice caps on
landmasses such as Antarctica and Greenland.™

. R\ '._I

<
Shaw, J., Gareau, P, Courtney, R.C. (2007).
Paleogeography of Atlantic Canada 13-0
kyr: Quaternary Science Reviews, v. 21, p.
1861-1878.
AMEC Earth and Environmental. (2011).
Climate change adaptation measures for
Greater Moncton Area, New Brunswick :
Final Report.
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4.2. Lland subsidence

Land subsidence occurs as a result of crustal movement of the Earth and is not affected by climate
change. The Earth's crust is subsiding in some parts of the continent and rising in others. The subsid-
ence rate in the Greater Moncton Area is estimated at 0.15 metres per century.'?

Over the past century, a sea level rise of over 0.25 metres has been observed in the Bay of Fundy in
St. John, as shown in Figure 1.7. This rise is attributed to land subsidence as well as sea level rise.

2. AMEC Earth and Environmental. (2011). Climate Change Adaptation Measures for Greater Moncton Area, New Brunswick:
Final Report.

13 Canadian Tides and Water Levels Data Archive. (2014). Fisheries and Oceans Canada.
http://www.isdm-gdsi.gc.ca/isdm-gdsi/twl-mne/index-eng.htm
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Figure 1.7
Daily average tides in the Bay of Fundy in Saint John

Daily average sea elevations have been calculated since 1896 and are represented by dots on the
graph. A linear trend curve was adjusted to the data and a sea level rise trend is evident. (Prepared
based on data obtained from the Fisheries and Oceans Canada Integrated Science Data Management
website.)'®

L T o = <
L
D00 0 00N WD QD =<~ 000 000 0 @ =< o T oo TN 7 o B, VI T T« 0 = = © 7 Lo o -k P O 0 P R (T3]
o= o IR e - o R e R e O e e B i e,V I 1 T e e e T - A I Ve BV R B TR S O S e DO O QD
e I T RS S I & T+ T -+ I+ = R L T N - R E R o L s E = o I E I+ N s - = ) =ER= I = P R e e R ]
— o o T T T T T T T T T T T T e T T T e e T o o T T T o o o e - = v ob 008NN &

Climate Change Adaptation Plan 23



4.3. Tides

Tides are caused by the gravitational pull of the moon and the sun. The magnitude of the tides is gov-
erned by the cyclical positions of the moon and the sun in relation to Earth, as shown in Figure 1.8.

The Bay of Fundy has a unique bathymetry (depth and width) which produces the highest tides in the
world. The effects of these tides are seen on the Petitcodiac River in the form of tidal waves.

Construction of the causeway between Moncton and Riverview in 1968 and the opening of its gates in
2010 vastly altered tidal heights in the Petitcodiac River. Studies have shown that widening the open-
ing in the causeway will raise tidal heights to pre-causeway conditions.™

Figure 1.8
Influence of the moon and sun on tides

(’) °

High tide

High tide

The top scenario creates larger tides with the combined gravitational forces of the moon and sun,
while the bottom scenario creates smaller tides due to partial cancellation of gravitational forces.
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Storm surges

Figure 1.9

Wind-driven Surge

Pressure-driven Surge
(5% of total)

As water approaches land, it ‘piles up,
Creating storm surge

14 AMEC Earth and Environmental. (2011). Climate change adaptation measures for Greater Moncton Area, New Brunswick:
Final Report.

15 Storm surge overview. (2013). National Atmospheric and Oceanic Administration — National Hurricane Center.
www.nhc.noaa.gov/surge/
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4.5. Freshuwater contribution

During a precipitation event, some rain penetrates the soil, while the rest drains away on the land sur-
face. This flow is referred to as runoff. As shown in Figure 1.10, the watershed of the Petitcodiac River
acts as a funnel that directs the runoff toward the Petitcodiac River, causing its water level to rise. The
rise in water level in the Petitcodiac River caused by freshwater contribution varies partly depending on
the storm’s intensity and duration, and on the soil saturation level in the watershed before the storm.

Figure 1.10
Petitcodiac River Watershed'®

Waterways

------ Watershed Limits

. Petitcodiac and Memramcook
Watershed

Anagance River
,' Cadint

L

i .

A Watershed pouring into

the Petitcodiac River

, Watershed portion
~==-=* pouringinto the
Petitcodiac River which
is upstream from the
city of Dieppe

16 Rivers and streams: Our watershed. (2014). Petitcodiac Watershed Alliance. www.petitcodiacwatershed.org/rivers_and_streams
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“Current and future
flood risks

e Petitcodiac River

Several projected water levels were identified in the AMEC technical study based on
a few planning horizons and are presented in Figure 1.11.

27
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Figure 1.11
Water levels for selected planning horizons'’

Return period (probability)

Horizon 1:25 (4%) 1:50 (2%) 1:100 (1%) Saxby Gale
Water level (m)

Present 8.85 9.05 9.25 10.54

Year 2025 8.98 9.18 9.38 10.67

Year 2055 9.27 9.47 9.67 10.96

Year 2085 9.65 9.85 10.05 11.34

Year 2100 9.85 10.05 10.25 11.54

The return period concept characterizes the projected occurrence frequency of a phenomenon
(example: once every 100 years gives a 1:100 return period). This does not imply that an event
with a 1:100 return period, i.e., a 1/100 (1 %) probability, will only occur every 100 years, because
these events can occur two years in a row.

An analogy can be made with flipping a coin: landing tails on a toss does not influence the result
of the next toss since each toss produces independent results, but landing tails once between
two tosses is likely, the probability for each toss being 50%.

The Saxby Gale is a tropical storm that hit Eastern Canada in 1869. The storm surge generated
by this depression was over 2 m and raised the water level in the Petitcodiac River to 10.08 m
based on the elevation marker plague in Bore Park, which is the highest storm surge ever record-
ed in Greater Moncton. No return periods are available for the Saxby Gale since there is only data
for a single occurrence of this magnitude and a statistical analysis is not possible.

17 AMEC Earth and Environmental. (2011). Climate change adaptation measures for Greater Moncton Area,
New Brunswick : Final Report.
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Flood scenarios

The CCA committee assessed four flood scenarios to determine current and future flood risks, as
presented in Figure 1.12.

These scenarios show immediate and future flood risks according to AMEC.

Flood Year Approximate | Approximate | Comments

elevation (m) return period | probability

8 Current | 1:1 100% This event currently
occurs annually.

Current This event currently has a
1% probability of
occurring.

This event will have a 4%
probability of occurring in
2055.

This event will occur
annually in 2100.

10.50 Current | Saxby Gale <1% This event currently has a
less than 1% probability of
occurring.

2100 1:100 1% This event will have a 1%
probability of occurring in
2100.

Scenario 4 Saxby Gale This event will have a less
than 1% probability of

occurring in 2100.
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5.2.1. Scenario 1 — 8 metres

This scenario represents high tides in 2014.
As illustrated in Figure 1.13, this scenario presents very little risk for Dieppe.

The duration of floods in the Chartersville Marsh is partially attributed to high tides in the Petitcodiac
River. An elevated water level in the river can temporarily prevent water from being discharged into the
marsh.

A break in the Chartersville Marsh dyke could have severe consequences on a small proportion of the
built environment around the marsh.
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Figure 1.13
Flood scenario — 8 metres

Zones a risque d’'inondations - 8 m
Areas at Risk of Flooding - 8 m

Légende / Legend
— Routes touchées / Affected Roads
- - Egofits possiblement affectées / Sewage Possibly Affected
@ Inondations de surface / Surface Flooding
Riviere Petitcodiac / Peticodiac River
Cours d'eaux [ Watercourses

1:30,000

L] 500 1,000 1.500

Dieppe”

Climate Change Adaptation Plan

31




5.2.2. Scenario 2 — 9.95 metres

This scenario represents the projected flood level for a storm with a 1:100 return period in 2014. In
addition, this water level is anticipated annually in 2100 due to global warming and the sea level rise.

Figure 1.14 shows that water has spilled over the Chartersville Marsh dyke and flooded part of Cham-
plain, Paul and Amirault streets and a few local streets, including residences and businesses in that
area. Moreover, residences, businesses and vacant land neighbouring the Chartersville Marsh, Fox
Creek and Petitcodiac River are at risk of flooding.

A number of residences and businesses are at risk of sewer back-ups.
There is a risk that the duration of the flooding in the Chartersville Marsh may increase in the future

due to the elevated water level in the Petitcodiac River that has persisted for an extended period,
which prevents water from draining from the marsh.
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Figure 1.14
Flood scenario — 9.25 metres

Zones a risque d'inondations - 9.25 m
Areas at Risk of Flooding - 9.25 m
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5.2.3. Scenario 3 — 10.50 metres

This scenario presents the projected flooding level for a storm with a 1:100 return period in 2100.

As shown in Figure 1.15, this scenario shows a flood risk in the same locations as scenario 2, but on a
broader scale. Melanson Road and Thomas Street are also affected.

There is a substantial sewer back-up risk.

Vehicular traffic becomes difficult and several detours must be set up.
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Figure 1.15
Flood scenario — 10.50 metres

Zones a risque d'inondations - 10.5 m
Areas at Risk of Flooding - 10.5 m

Légende / Legend
— Routes fouchées | Affected Roads

Egoiits possiblement affectées | Sewage Possibly Affected
@ Inondations de surface / Surface Flooding

Riviére Petitcodiac / Peticadiac River

Cours d'eaux / Watercourses

1:30,000
—_———Fr——3
o 500 1.000 1.500

D‘.—"T--“-."'}

e

&

ot b
TN Mt

Climate Change Adaptation Plan

35




5.2.4. Scenario 4 — 11.50 metres

This scenario represents the projected flood risk associated with a Saxby Gale in 2100.

It is associated with a low-probability catastrophic event. Although considered rare, such an event
could still occur by 2100.

As shown in Figure 1.16, this scenario shows a flood risk that spans the length of Hall's Creek, Char-
tersville Marsh, the Petitcodiac River and Fox Creek.

The risk of sewer back-ups is widespread on all low-lying lands.

36 Climate Change Adaptation Plan



Figure 1.16
Flood scenario — 11.50 metres

Zones a risque d’'inondations - 11.5 m
Areas at Risk of Flooding - 11.5 m

Légende / Legend
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What are the potential
impacts of flooding?

The CCA committee conducted a preliminary analysis of the municipality’s infrastructures, buildings
and facilities on public and private property, and the potential impacts of flooding from the Petitcodiac
River include the following:

o Surface water in buildings may result in rot, mould, mildew, rust, disbonding of materials and
loss of personal effects

o Residences may become inhabitable due to water damage and loss of access to homes

o Mould and mildew problems as well as contact with viruses or bacteria due to biological con-
tamination may pose health risks

o Refusing to evacuate a home at risk of flooding and returning to a flooded building may result in
electrical and structural safety risks

® Flooding in sewer systems can cause back-ups inside buildings

o Flooding of gas stations, sewer systems and industrial sites can cause hazardous substance
spills in the environment

o Receding flood waters can erode certain infrastructures
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vii. closing of arterial and collector roadways, local roads,
sidewalks and trails;

viii. malfunction of traffic signals;

ix. public transit service interruption;

x. interruption of essential services (hydro, sewers,
telecommunications);

xi. cost of repairing damage caused by flooding;

xii. losses to the local economy;

xiii. deaths directly or indirectly caused by flooding;

xiv. overall perception of the municipality.
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There are four general approaches for managing flood risks from the Petitcodiac River:

Drowbacks

Most certain, long-term protection. Requires a deeper change in approach to
¢ No protective work against floods required. development in at-risk areas.

Drowbacks

¢ Certain, long-term protection. Costly to move existing buildings.
Owners must be willing to move their building.
Difficulty finding available land to relocate
buildings to.

Drowbacks

¢ May result in lower costs than moving Requires maintenance and may result in
infrastructure. higher long-term costs.
¢ Allows land to continue to be used. Exposure to unanticipated risks.

Drowbacks

¢ Allows land to continue to be used. May worsen impacts elsewhere; for example,
the dykes may cause flooding in neighbouring
areas.
Requires maintenance and close monitoring.
Exposure to unanticipated risks.

>
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In many situations, a good adaptation strategy for flood-risk areas is not restricted to a single type of
action, and resorts to a mix of actions that may change over time. It is also important to keep in mind
that the proposed measures will not be appropriate for all communities.™

Avoidance/Retreat

Accommodation

Protection

8 Daigle, R. (2012). Sea Level Rise and Flooding - What They Mean for New Brunswick’s Coastal Communities.
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AActions carried out by
the City of Dieppe due
to climate change

8.1. Reqgulations and practices introduced

The following regulations and policies have been established by the City of Dieppe to mitigate flood
and climate change risks:

2008 adoption of a
design criterion restricting
post-construction runoff
flow from a development
Site to pre-construction
runoff flow (zero net).

€stablishment of an

8.5 metre minimum
construction elevation
around the Chartersville
Marsh in 1996 in the

zoning bylaw.

Flood risk notice to own-
ers for projects below
10.5 metre elevation that Limitation of developments Adaptation of the
are at risk of flooding, inside "Conservation” and €mergency Measures
since JOﬂUO(L]J 014, "F|oodp|0m” 70NeS. Plan.
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Creation of the CCA committee

The CCA committee was created with the following objectives:

identifying and understanding the effects and risks of climate change;

sharing climate change information and encouraging public participation;

identifying recommendations and developing strategies to reduce climate change risks;
implementing strategies;

continuously monitoring the strategies adopted and new scientific studies to meet the
municipality’s future needs.

Public participation

The CCA committee organized information sessions with the Planning Advisory Committee and de-
velopers/builders/consulting engineers. The purpose of these sessions was to draw attention to flood
risks associated with climate change.

Informal consultations were also held with developers/builders/consulting engineers to obtain relevant
feedback.




8.4. Discussions with utility companies,
oublic utilities and government agencies

The CCA committee contacted the following governement agencies, utility companies, public utilities
to determine the risk to the municipality, residents and businesses:

City of Moncton

Greater Moncton Sewerage Commission
NB Power

Bell Aliant

Enbridge Gas

Maritimes and Northeast Pipeline
Rogers

Although discussions are currently at the preliminary stage, Enbridge Gas and Maritimes and Northeast
Pipeline confirmed that no components in their distribution system would be affected by the flood sce-
narios in this document. However, Enbridge Gas indicated that the supply of natural gas to residences
affected by flooding would be turned off, and that any equipment that came in contact with the water
would require inspection by a licensed gas technician.'®

19 Flooding: Be Prepared! (2014). Enbridge Gas New Brunswick.
http://naturalgasnb.com/CMS/en/home/safety/flooding.aspx
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What else can we do?

The results of the AMEC study provide information that the municipality can use to develop analysis
and regulation tools to mitigate or eliminate flood risks. Following an assessment of this report and
the infrastructures, buildings and facilities on public and private property in the municipality, the CCA
committee identified the following general recommendations, not listed in any order of priority:

The CCA committee should develop and present an action plan in September 2015 in order to reduce

or eliminate the risk of the Petitcodiac River flooding in the municipality. This action plan would be
based on the following components, in no particular order:

public participation

emergency measures
regulations

physical improvements
research and planning
partnership

continuous monitoring

0000000
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Public
oarticipation

Public participation should be an
integral part of developing solutions to
flood risks in the Petitcodiac River. The
CCA committee would determine the
level of participation as required.

Requlations

Cmergency
measures

A simulation exercise should be
carried out based on the flood
scenarios identified in the AMEC
report and the emergency plan
should be revised as required.

The municipal plan and zoning bylaw should be reviewed to develop policies and regula-
tions which specifically address adapting for Petitcodiac River floods and their mitigation
measures by generally following the recommendations mentioned in the AMEC report as
well as any CCA committee recommendations. The mitigation measures may include the

following:

revising the minimum structure elevation;

revising the setback distances from waterways;

revising conservation and wetland zones to reflect new trends;
adopting protection measures for new and existing structures.

Physical improvements

New infrastructure should be designed based on the flood risks identified in the AMEC re-
port and its significance and expected service life, and existing infrastructure at risk should

be assessed to determine appropriate solutions.

Improvements could be made to the following infrastructures:

® roads ® sanitary sewers
e culverts e storm sewers

* trails



Research
and
olanning

In-depth studies should be conduct-
ed to assess the capacity of and risks
to infrastructures, buildings and ex-
isting facilities on public and private
property in the municipality and to
assess the cost of adaptation mea-
sures resulting from these studies to
develop a related financing plan.The
studies may include:

modelling sanitary sewers in
collaboration with the Greater
Moncton Sewerage Commission;
assessing traffic during a flood;
conducting a feasibility
assessment and technical analysis
for raising certain dykes;
researching financing options.

Partnership

The CCA committee should coordi-
nate its efforts with other govern-
ment agencies, public utilities and
utility companies, such as:

e City of Moncton

e Greater Moncton Sewerage
Commission

Government of New Brunswick
Government of Canada
RCMP

Ambulance NB

NB Power

Bell Aliant

Enbridge Gas

Maritimes and Northeast
Pipeline

e Rogers

Continuous monitoring

The CCA committee should remain in place to ensure the following:

implementation of the Petitcodiac River flood risk recommendations;

assessment of other climate change risks;

continuous monitoring of the most recent scientific studies to guide adaptation

measures appropriately.
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Conclusion

The sea level rise — caused by climate change and land subsidence — poses an increasing flood risk
in Dieppe. The 8-metre high tide in the Petitcodiac River in 2014 is expected to rise to approximately
9.25 metres in 2100. This sea level rise in the river, combined with a storm surge, could potentially
flood low-lying lands in the municipality where a built environment and vacant lots currently exist.

The City of Dieppe is committed to assessing the Petitcodiac River flood risks and engaging in dis-
cussions with stakeholders in an effective, pragmatic manner. It is crucial that the municipality adopt
mitigation measures to protect current and future investments. In the future, climate change will play
an increasingly serious role and structured planning and implementation of adaptation measures is
essential to meet the municipality’'s needs and minimize risks to its population in the future.
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