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About this Guide

This guide has been prepared to help you protect your home and contents
against riverine, coastal, and pluvial flooding.

This guide provides an overview of measures you can implement to avoid or mitigate impacts of
extreme weather events that can cause flooding before they occur.

When properly designed and installed, appropriate floodproofing measures will reduce the
likelihood of flood damage to your home and can reduce the cost of repair if damage does
occur. However, depending on specific conditions or variables (such as building location or
topography), floodproofing methods may not guarantee your home will be completely protected
from the effects of flooding.

For additional information visit Flood risk information and history and check out the resources
provided at the end of this guide for about specific floodproofing methods.

This guide is structured to include an overview of flooding in New Brunswick, what floodproofing
is, and how to choose the right floodproofing approach for your home. The Appendix includes a
detailed description of floodproofing measures as well as checklists to prepare your home in the
event of flooding.

NOTE

The information contained in this guide is provided for educational purposes only. It is not
intended or implied to be a substitute for professional advice. Users of this information assume
full responsibility for its use.
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Flooding in New Brunswick

New Brunswick has a long history of flooding, including annual spring

flooding with incidents of varying severity recorded as far back as 1696.

The causes include snowmelt, intense or prolonged rainfall, ice jams,
rivers overtopping their banks, high tides, wave runup and coastal
storm surges.

Historic settlement patterns have tended to follow riverbanks and
ocean shorelines. Unfortunately, many of these properties are located
within flood hazard areas. As a result, many New Brunswickers live in
areas that may be affected by flooding.

In 2022, with support from Public Safety Canada’s National Disaster
Mitigation Program, New Brunswick released updated flood hazard
maps that allow users to better understand and plan for the risks
associated with inland and coastal flooding. The maps outline the
predicted location, frequency and depth of coastal and inland flooding
in New Brunswick and incorporate the future impacts of climate
change.

Climate change is affecting the frequency and severity of flooding in
Canada’, resulting in an upward trend in the cost of flood damage?.

To date, the costs of flood damage to individuals and governments

in New Brunswick are conservatively estimated at over half a billion
dollars. This does not include indirect costs associated with disruptions
to society and the provincial economy. The heavy financial burden and
increasing costs New Brunswickers pay yearly for flooding can impact
an individual's mental health and well-being.

Being aware of flood risk can reduce the likelihood of experiencing
flood damage to homes and properties. Only 6% of Canadians living

in flood-prone areas are aware of their flood risk® and of those, less
than 1/3 are taking action to manage these risks*. Floodproofing offers
property owners a way to reduce their vulnerability to flooding and
build community resilience. While the average repair cost of just 1 inch
of flood damage to your home can reach tens of thousands of dollars®,
the cost of improving floodproofing may be as low as $250°. Every
dollar spent on flood risk reduction measures can avoid more than

$7 in damage recovery costs’.

. Adapting to Rising Flood Risk (2022)

. Evaluation of the National Disaster Mitigation Program

. Zolecki et al., Canadian Voices on Flood Risk (2020)

. Thistlethwaite, J., Flood Risk Management in the Era of Climate Change (2020)

. Moudrak, N. & Feltmate, Weathering the Storm: Developing Canadian Standards
. for Flood-Resilient Communities (2019), and FEMA, The Cost of Flooding (2019)

. Evaluation of the National Disaster Mitigation Program

. FloodReady Canada- The Cost of Floods
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FLOOD
HAZARD AREAS

Flood hazard areas are
locations adjacent to lakes,
rivers or the ocean, where
there is a known potential for
flooding. Some, but not all of
New Brunswick’s flood hazard
areas are shown on maps
that describe the estimated
location, depth and frequency
of flooding. In addition,
properties throughout the
province, may occasionally be
impacted by localized flooding
even if located outside of a
flood hazard area.

Learn More:
Flood risk information
and history



https://www.gnb.ca/en/topic/laws-safety/emergency-preparedness-alerts/flooding.html
https://www.youtube.com/watch?v=u6250sq-n_4
https://geonb.snb.ca/flood_hazard_maps/index.html
https://geonb.snb.ca/flood_hazard_maps/index.html
https://www.gnb.ca/en/topic/environment-resources/climate-change.html
https://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/dptng-rsng-fld-rsk-2022/index-en.aspx#s0.4
https://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/vltn-ntnl-dsstr-mtgtn-prgrm-2019/index-en.aspx
https://uwaterloo.ca/partners-for-action/sites/default/files/uploads/files/finalreport_nationalsurvey_sept20.pdf
https://cwn-rce.ca/wp-content/uploads/CWN-EN-Thistlethwaite-FloodRiskMgmt-2020-Web.pdf
https://www.floodsmart.gov/sites/default/files/flood-loss-potential_jul19.pdf
https://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/vltn-ntnl-dsstr-mtgtn-prgrm-2019/index-en.aspx
https://www.canada.ca/en/campaign/flood-ready/know-the-risks/cost-floods.html
https://www.gnb.ca/en/topic/laws-safety/emergency-preparedness-alerts/ flooding.html
https://www.gnb.ca/en/topic/laws-safety/emergency-preparedness-alerts/ flooding.html

What is Floodproofing?

Floodproofing is any temporary or permanent feature of a building or its surroundings that reduces the potential
for damage caused by flowing or standing water as well as seepage or groundwater infiltration (into basements).
Some floodproofing measures, such as those that involve maintaining and improving drainage on your property
can be incorporated year-round and maintained seasonally at your home or property.

Beyond improvements to building drainage and utility connections there are four basic floodproofing strategies
which can be used alone or, more commonly, in combination with one another to retrofit a home and improve
resilience to flooding. These include dry floodproofing, wet floodproofing, relocation, and raising the building.

This guide provides information on floodproofing measures for individual homeowners that reduce and mitigate
impacts from floodwaters without significantly modifying riverine floodplains and coastal areas.

These measures are more cost-effective and sustainable over the long-term when compared with those that
involve the installation of infrastructure in and along waterways, such as floodwalls, levees or dams, and which are
generally employed at the community level.

FIGURE 1
THE FOUR TYPES OF FLOODPROOFING

3 DRY FLOODPROOFING

El ] Sealing surface water out of a building.

WET FLOODPROOFING

5]
Adapting a building to minimize water damage when floodwaters enter.
> RELOCATION
EI l, Moving a vulnerable building to higher ground above flood levels.
RAISE THE BUILDING
o
= |_| Elevating a building to allow floodwaters to pass underneath it.

Source: Adapted from FEMA Homeowner's Guide to Retrofitting, Chapter 3 (2014).
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Floodproofing measures can be further divided into:

1. Permanent floodproofing measures are always in place and require no action by the
homeowner in the event of a flood. These are most suitable for areas prone to frequent

flooding, seasonal dwellings that are not always occupied and locations where there is often
little advance notice of a flood.

Temporary floodproofing measures are transient actions that are taken to prevent flood
damage in a home. These measures are used in areas where flooding does not occur
frequently. They require advance notice before flooding occurs to be put in place.

When all options are available, the best protection against flood
damage is to avoid locations that are susceptible to flooding.

Learn more about floodproofing measures by exploring the
themes in the Appendix.

HOME FLOODPRO



Choosing the Right Floodproofing
Approach for Your Home

Many factors need to be considered when floodproofing your home. Different measures are appropriate for
different types of buildings, landscapes, and flooding. In many cases multiple floodproofing measures can be
combined to provide a more resilient solution.

The diagram below gives examples of types of measures for homes at risk of pluvial, riverine and coastal
flooding based on the location of the building, the flood intensity and frequency, and the implementation cost of
floodproofing measures. You can learn more about each measure in Permanent Floodproofing Measures.

Almost all homes are vulnerable to rainfall-related flooding. Improving and maintaining adequate drainage around
a home or a property can reduce the risk of water damage from rain, and other types of flooding. More information
on this topic can be found in Property Drainage.

FIGURE 2
FLOODPROOFING OPTIONS BASED ON SITE LOCATION,
FLOOD INTENSITY*, AND FREQUENCY

Applicable Site Location

RIVERINE FLOODPLAIN

COASTAL INTERIOR (INCLUDES ESTUARIES AND TIDAL WATERCOURSES)

SEA FRONT

Dry Proofing Wet Floodproofing Raise the Building Relocation

U "A §
EII EIEE!I O nn EII

Low Medium High

Increasing Flood Intensity & Frequency

v

*Flood intensity factors include floodwater depth, velocity, risk of damage by debris or ice, storm surge and wave
action.

Source: Adapted from U.S. Army Corps of Engineers Flood Damage Reduction Matrix (2019).
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How to Proceed

1. Before proceeding with any floodproofing

options, homeowners should first inspect
their homes and identify any potential
vulnerabilities.

+ Keep a record of the current state of your home
or basement to be able to show its pre-disaster
condition for potential insurance claims and
disaster financial assistance. Include photos,
and proof-of-purchase for any floodproofing
measures, construction, or repairs.

+ Investigate the physical condition of your home.
Consult a professional building inspector.
Contact the planning department at your local
government or Regional Service Commission to
learn more.

« Consider how flooding will affect movement by
people and vehicles in and around your home.
Consider the potential flood depth, the velocity
of the water and the distance to the nearest
“dry land". Even shallow water can sweep a
pedestrian or a vehicle away when flowing
quickly and prolonged exposure to cold water
could lead to hypothermia.

+ Safe access is important. The floodproofing
techniques described in this guide may help
protect a building and contents from flood
damage but they will not ensure that safe access
to and from a property is available during a
flood. While ensuring safe access in and around
your home is important, it is not recommended
that residents remain in their homes during
flood events.

2. Learn more about flooding in your

community and at your property location.

* Visit Flood risk information and history for
updated information, resources, and links.
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+  Check if your community has a Climate Change
Adaptation Plan developed by your local
government. These plans include details on local
vulnerabilities and risks related to flooding and
highlight individual and community level actions
on climate change adaptation that can build
resilience against the impacts of climate change.
Some community adaptation plans, and risk
assessments can be accessed through the local
government's website or local
non-governmental organization websites,
who may have assisted these communities in
developing their adaptation plans.

« Contact your local government, rural district or
Regional Service Commission.

+ Contact the DELG’s Watercourse and Wetland
Alterations Branch to determine if there are any
restrictions on the types of floodproofing that
you can use based on where your property is
located.

Learn more about floodproofing options.

This guide provides an overview of available options.
Additional information can be obtained from
additional resources provided in the Appendix.

. Consider site conditions that may limit

the feasibility of certain floodproofing
measures.

Factors to consider include the:
« Landscape of the property (size, drainage, slope,
and soil type).

+ Type and location of sewer, water, gas and other
piped services.

+ Location of the electrical service entry.
+ Location of property boundaries.

« Applicable legislation that may affect the types
of work that can be carried out on a property.


https://www.gnb.ca/en/topic/laws-safety/emergency-preparedness-alerts/disaster-financial-assistance.html
https://www2.gnb.ca/content/gnb/en/corporate/promo/local-governance/planning.html
https://www2.gnb.ca/content/gnb/en/corporate/promo/local-governance/planning.html
https://www2.gnb.ca/content/gnb/en/corporate/promo/local-governance/planning.html
https://www.gnb.ca/en/topic/laws-safety/emergency-preparedness-alerts/flooding.html 
https://geonb.snb.ca/elg_ccap/index.html
https://geonb.snb.ca/elg_ccap/index.html
https://geonb.snb.ca/elg_ccap/index.html
https://www2.gnb.ca/content/gnb/en/corporate/promo/local-governance/structure.html
https://www.elgegl.gnb.ca/WAWAG/en/Home/contactInfo
https://www.elgegl.gnb.ca/WAWAG/en/Home/contactInfo
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Evaluate the costs and benefits of
floodproofing.

Determine the cost of floodproofing for your
property and weigh it against the cost of flood
damage. Consider the personal danger and
hardship you and your family may face if you are
flooded.

Consider insuring your property against
flood damage.

Three optional insurance policies are available to
insure homeowners against flood damage:

* Overland flood insurance covers damage due
to floodwater that enters through your windows
and doors from floods caused by heavy rainfall,
or overflowing lakes and rivers.

* Sewer back-up insurance covers the home
against damage from unexpected back-up of
sewer lines, septic pumps, and other pipes and
drains.

/
-
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Disaster financial assistance from the government
is only available to help New Brunswickers

for losses that can't be insured and excludes
coverage of structures built in previously
designated flood hazard areas that have not
undertaken appropriate floodproofing measures.

To check the qualifying criteria and your eligibility,
visit: Public Safety Canada.

Optional flood insurance is available for
homeowners. Contact your insurer for more
information.
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* Coastal storm surge insurance covers damage
due to flooding arising from increased seawater
levels and wave action caused by storms.

Talk with your neighbours.

Some of the recommended strategies and solutions
for adapting to and mitigating flooding in this
document may impact neighbouring properties.
Sharing your flooding issues and proposed solutions
with neighbours may allow you to resolve flooding
issues together.

Consult with your local planning authority
and provincial officials.

Remember that the proposed work must comply
with all applicable building codes, fire code, by-laws
and building permit requirements. Some planning
authorities may prohibit construction within a flood
hazard area or have a minimum structure elevation
requirement for buildings in flood prone areas.

Ay
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In 2023, the Department of Environment and Local
Government adopted the Statement of Public
Interest (SPI) Regulation under the Community
Planning Act. The new SPI Regulation establishes

a provincial land use planning framework which
applies to, and is enforced through, local land use
planning. The SPI Regulation contains five planning
statements, including one on Flood and Natural
Hazards Areas. More information on the SPI
Regulation can be found here and in the SPI User
Guide.
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https://www.publicsafety.gc.ca/cnt/mrgnc-mngmnt/rcvr-dsstrs/gdlns-dsstr-ssstnc/index-en.aspx#s3
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Flaws.gnb.ca%2Fen%2Fpdf%2Fcr%2F2023-53.pdf&data=05%7C02%7CJoanna.Mills%40gnb.ca%7C9b022370bd1a4cb304a908dc4e8a8d97%7Ce08b7eefb5014a679ed007e38bfccee7%7C0%7C0%7C638471604179107734%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=oRX82uRaVlomkyl4BSLuurU%2BdeWyigcC%2FN6aA3kgt%2FE%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Flaws.gnb.ca%2Fen%2Fpdf%2Fcr%2F2023-53.pdf&data=05%7C02%7CJoanna.Mills%40gnb.ca%7C9b022370bd1a4cb304a908dc4e8a8d97%7Ce08b7eefb5014a679ed007e38bfccee7%7C0%7C0%7C638471604179107734%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=oRX82uRaVlomkyl4BSLuurU%2BdeWyigcC%2FN6aA3kgt%2FE%3D&reserved=0
https://www2.gnb.ca/content/dam/gnb/Corporate/Promo/localgovreform/docs/statements-of-public-interest.pdf
https://www2.gnb.ca/content/dam/gnb/Corporate/Promo/localgovreform/docs/user-guide.pdf
https://www2.gnb.ca/content/dam/gnb/Corporate/Promo/localgovreform/docs/user-guide.pdf

9. Plan your floodproofing project and hire experts to do the work.

Members of the following associations can provide advice and assistance on
floodproofing your home:

+ Association of Consulting Engineering Companies New Brunswick

« Association of Professional Engineers and geoscientists of New Brunswick

+ Association of New Brunswick Land Surveyors

* Canadian Homebuilder’s Association NB

* New Brunswick Groundwater Association

A Watercourse and Wetland Alteration Permit is required prior to fill
placement or other land disturbance activities such as construction,
demolition, clearing land, or landscaping, in and within 30 metres of
a wetland or watercourse. Additional information is available on the
DELG Wetlands webpage.

Those considering construction in coastal areas should also consult
New Brunswick’s Coastal Areas Protection Policy and provincial
flood hazard maps early in the planning phase.

Coastal marshes are classified as Provincially Significant Wetlands
and as such, have been attributed special status because they are
fulfilling critical functions and values for New Brunswick. Permissible
alterations in or within 30 metres in these areas are limited and
consultation with DELG's Watercourse and Wetland Alterations
Branch should take place during the planning phase of the project.



https://www.acec-nb.ca
https://www.apegnb.com
http://www.anbls.nb.ca
https://www.nbhomebuilders.ca
http://nbgwa.ca/groundwatertechnicians.htm
https://www2.gnb.ca/content/gnb/en/services/services_renderer.2935.html
https://www2.gnb.ca/content/gnb/en/departments/elg/environment/content/wetlands.html
https://www2.gnb.ca/content/dam/gnb/Departments/env/pdf/Water-Eau/CoastalAreasProtectionPolicy.pdf
https://geonb.snb.ca/flood_hazard_maps/index.html
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Appendix: Floodproofing Guide
Additional Information

THEME 1:
PERMANENT FLOODPROOFING
MEASURES

Permanent floodproofing measures are incorporated into the design and
structure of a building. The different types and approaches are discussed in
the following sections. It is common practice to combine some measures to
create a more resilient solution to flooding.

Property Drainage

Residential and urban areas contain more impermeable surfaces than
undisturbed environments. The result of this is a lowered capacity of
impermeable landscapes such as those found in densely developed areas
such as cities, to effectively drain and transport excess stormwater and
floodwater through natural surface flows and seepage. Well-maintained
public and private drainage systems are an important element in preventing
and mitigating flood damage.

Water damage due to poor drainage and sewer-line back-ups make up the
largest proportion of home insurance claims. Improving and maintaining
adequate drainage on your property reduces potential water damage from
all types of flooding, and particularly flooding due to intense or prolonged
rainfall.

Sewer lines collect and transport all wastewater in the home. This includes
water from showers, toilets, sinks, dishwashers, washing machines and floor
drains.

Stormwater drainage collects and redirects surface water from rainfall and
snowmelt along roofs, lawns, and driveways to the street where it flows into
drains connected to underground stormwater pipes.

Improving and maintaining good property drainage is one of the most cost-
effective ways to floodproof your home.

12



FIGURE 3
HOW FLOODWATERS CAN ENTER YOUR HOME

LIVING SPACE
(ABOVE GROUND)

Ruptures of plumbing
pipes & fixtures

SN

Openings in

' foundation
above ground
BASEMENT
9 Cracks & gaps mel) 9 Cracks & gaps

around windows U
p through h around door
9 Up through

the toilet
the drains

e Cracks & seepage »
through foundation

9 Up through

sump-pit Backwater valve
o Plumbing & Fixtures o Ground Water
e Sewer Back-up =p Water Entry Sites

e Overland Water

The maintenance of drainage and sewage lines on private properties is the responsibility of the homeowner.
Seasonal and basement checklists, available in Theme 7 of the Appendix can be used to assess the drainage of your
residence and provide insight into maintenance activities and changes you can make.

Source: Intact Centre on Climate Adaptation
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Seven measures homeowners can take to improve drainage on their properties:

MEASURE OPPORTUNITY TO REDUCE FLOOD RISK

Proper lot grading that directs water away from the foundation is one of the

Lot gradin

& & best defenses against floodwaters entering the home.
Foundation drain Weeping tiles run along the building perimeter collecting and redirecting water
(Weeping tile) away from the foundation.

Extend eavestroughs so that the bottom elbow of the downspout is 1.8 metres
(6 feet) away from your foundation. If your property is too narrow to support

E t h d
avestroughs an such a long downspout, then a shorter splashpad or corrugated plastic piping

downspouts
P could be used instead. Be certain not to direct water onto your neighbour’s
property.
Sump pumps remove excess water from the basement and transport it
Sump pump

outside beyond the foundation.

Window wells are U-shaped shields that fit around basement windows that
are near to ground level (less than 10 cm). The base of the wells are typically
embedded in gravel with a drainage system that conducts water away from
the foundation.

Window wells

These are one-way valves that prevent backflow of water and sewage (from a
Backflow valves municipal sewer or private septic system) from entering the building via storm
and sewer lines.

Rain gardens collect rainwater draining it from roofs, driveways or the street
Rain Gardens and allow it to soak into the ground, reducing runoff. Install at least 5 m from
foundation.

Additional information for improving lot drainage and preventing flood damage in your home is provided in
Floodproofing for Utilities.

HOME FLOODPROOFING GUIDE 14



Dry Floodproofing

Dry floodproofing means sealing off or relocating all openings in a building wall or foundation to
make the building impermeable to floodwaters.

Effective dry floodproofing involves:

1. Waterproof coatings on the walls & foundation
2. Permanent or temporary waterproof shields on any openings below flood height

3. Preventing seepage in the home from sewer and drain backup, e.g., sump pumps or
backflow valves

Waterproof coatings or sealants can be applied to walls to reduce or eliminate seepage. Cracks
or gaps can be filled in with sealants and a continuous waterproof membrane can be used to
line the outside of the foundation. Note that sealants and coatings have limited lifespans and
will require periodic maintenance.

Special attention should be given to any openings used for utilities that can be compromised
or damaged by floodwaters such as electrical wiring, propane, natural gas lines, and sewer and
water lines, to prevent infiltration and leakage into the building.

The above measures can be used in combination with temporary flood shields and watertight
doors as described under Temporary Floodproofing Measures.

Dry floodproofing is not recommended for homes with basements or
when frequent flooding accompanied by high floodwaters is expected.
The pressure exerted by floodwaters onto the floors, walls and
foundations of a house can potentially cause severe structural damage
to the building.




FIGURE 4
AN EXAMPLE OF A DRY FLOODPROOFED HOME

Maximum Protection Level Is 0.9 m (3 Feet) Including Freeboard

\ Shields for openings

External coating

or covering impervious
to flood water

Backflow valve prevents
sewer and drain backup

Source: Adapted from FEMA Homeowner’s Guide to Retrofitting, Chapter 3 (2014).

Although it may be technically feasible to seal the openings in external walls and foundations to create a watertight
barrier, it may not always be a good idea because other parts of the building wall or foundation may still fail during
a flood. The structural integrity of the building can still be threatened if saturated soil or ground extends above

the basement floor elevation or if the flood level is higher than the top of the foundation. No matter what type

of foundation is used, the building should be anchored to prevent flotation or lateral movement in the event of a
flood.

Dry floodproofing is an appropriate measure when:

+ Flooding is not expected to last for longer than 12 hours

+ The flood depth is expected to be shallow

+ The flood velocity is expected to be low

+ Therisk of frequent or seasonal flooding is low

+ The home does not have a living space below expected flood levels

+ No external flood damage to the home is expected due to wave action, storm surge or ice damage

HOME FLOODPROOFING GUIDE 16



Wet Floodproofing

Wet floodproofing refers to a range of strategies that prevent or provide
resistance to flood damage while also allowing floodwaters to enter uninhabited
areas in a home that are below the projected level of floodwaters, e.g., the
basement. Allowing floodwater to enter the enclosed areas of a home equalizes
external water pressure on the building, preventing potential structural damage
to the building.

Ay
Note that during cold weather, there is the risk that floodwater entering a building

N
7 can freeze and expand, causing additional damage to the building and its contents.

/
-
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Effective wet floodproofing involves:

1. Ensuring that floodwaters inside the home rise and fall at the same rate as
floodwaters outside the home

2. Reducing damage using flood-resistant materials
3. Protecting appliances and utilities inside and outside of the home

4. Relocating any high-value items stored below the anticipated flood level

As wet floodproofing allows floodwaters to enter your home, extensive cleanup
may be necessary after flooding to remove potential chemical and biological
contamination and prevent mold growth and decay. Installing sump pumps
and one-way backflow valves to prevent sewage and water from flooding your
basement is recommended.

Ensure that any structural materials and finishing materials that may be
exposed to flood waters are resistant to damage and can be cleaned once the
flooding has subsided. Even materials that will not come into direct contact
with flood waters should be capable of resisting moisture and humidity. A list of
recommended materials for wet floodproofing floors, walls and ceilings can be
found in Table 6.7 in Theme 6.

Note that repeated flooding will eventually degrade or damage even appropriate
floodproofing materials. Periodic maintenance and replacement of these
materials, along with other service equipment will be needed.



Plan Ahead Before Flooding

In advance of anticipated flooding, be sure to prepare a plan listing vulnerable furnishings and possessions along
with a strategy for removing them quickly to a location above the predicted flood elevation.

Once flooding is over, provision should be made for pumping water out of and dehumidifying the basement.
Extensive cleaning may be necessary after flooding as floodwaters are rarely clean and may be contaminated with
sewage and chemicals. Other measures associated with wet floodproofing, including special considerations for
electrical services are described under Floodproofing for Utilities.

Finished basements and their contents are highly vulnerable to flood damage. To avoid risks to life and property,
wet floodproofing should not be used to accommodate below grade living space.

FIGURE 5
EXAMPLE OF WET FLOODPROOFED HOMES WITH
TWO DIFFERENT TYPES OF BASEMENTS

A House With a Wet Floodproofed A House With a Wet Floodproofed
Subgrade Basement Walkout-On-Grade Basement

Z Z 3

LIVING AREA Furnace and LIVING AREA

First floor ) other utilities First floor sy Furnace and

door relocated door other utilities
s el

Ground Flood level Ground

\4 1 |'I Flood level

SUBGRADE —

Openings provided M=V TIS TS
to let flood
waters enter

. X WALKOUT-
Openings provided ON-GRADE-

to let flood
# BASEMENT
waters enter

1 4+
Ground

Basement or
garage door

Source: Adapted from FEMA Homeowner's Guide to Retrofitting, Chapter 3 (2014).
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Wet floodproofing is an appropriate measure when:

« The flood depth is expected to range from shallow to deep

+ The flood velocity is low

+ No external flood damage to the home is expected due to wave action, storm surge or ice damage
+ Therisk of frequent or seasonal flooding is low

+ The basement is not used as living space

Raising the Building

Elevating a building above the anticipated flood elevation is one of the most common and
effective floodproofing measures. If correctly done, the living area of the home will be protected
from most floods.

Even if the flood water is higher than expected and enters the building, the flood damage

will be reduced, as the depth of the water and the length of time the building’s contents are
exposed will be less. Including some extra height above the anticipated (or projected) flood level
(freeboard) offers an additional margin of safety. Raising the building is a good option for homes
in areas at risk of frequent flooding and potentially severe flooding.

There are three approaches to raising a building to prevent flood damage:

1. Elevation on Fill
2. Raising the Foundations

3. Raising the Living Space

The use of the above approaches is subject to the approval of the DELG

Watercourse and Wetland Alterations Branch, the planning authority

(local government, regional municipality, rural community, or Regional . : -
Service Commission as the case may be). This option does not provide & e e
for safe access to a property during a flood.

A Watercourse and Wetland Alteration Permit is required prior to

fill placement or other activities such as construction, demolition,
clearing land, or landscaping, in and within 30 metres of a wetland

or watercourse. Those considering elevating a building on a raised
foundation in coastal areas should also consult New Brunswick’s Coastal
Areas Protection Policy and provincial flood hazard maps early in the

planning process.



https://www2.gnb.ca/content/gnb/en/services/services_renderer.2935.Watercourse_and_Wetland_Alteration_Permit_.html
https://www2.gnb.ca/content/dam/gnb/Departments/env/pdf/Water-Eau/CoastalAreasProtectionPolicy.pdf
https://www2.gnb.ca/content/dam/gnb/Departments/env/pdf/Water-Eau/CoastalAreasProtectionPolicy.pdf
https://geonb.snb.ca/flood_hazard_maps/index.html

1. Elevation on Fill

Raising a home on fill involves constructing a mound and relocating the building on top of it. The mound should

be designed so that the foundation of the building will be above the anticipated flood depth, with additional height

included to account for uncertainty. This method is not recommended for buildings in riverine floodplains, coastal
areas or homes with basements.

It is important to select and place fill with care. The fill material should include well-graded sands and gravels since
they are the most suitable for supporting the weight of buildings. Ensuring proper fill compaction is also important.

The fill should be added in a series of layers or “lifts”, and each layer compacted before the next is added.

The sides of the fill should be protected against erosion and sloped in such a way as to prevent slumping. The fill
should not extend onto adjacent properties, so it is also important to know the location of property boundaries.
Floodwaters can damage the foundation by exerting pressure on it if the water is able to percolate through the fill.
Special foundation design and use of anchors to prevent buoyancy may be required.

FIGURE 6
EXAMPLE OF A BUILDING ELEVATED ON FILL

P

Slab-on-grade Lowest floor

Expected flood foundation \ D D / at grade

elevation

4

Height of compacted fill f
extends to above the Original grade
expected flood elevation

to provide freeboard

Source: Adapted from FEMA Technical Bulletin-TB-10-01 (2000)

\\'7, Elevating an existing building on fill may not be appropriate in locations where flood waters flow
= hy deep and fast because:
AYAN
«  The amount of fill required could be large
« The fill may be vulnerable to erosion by flowing water

« The fill may block floodwater flow, leading to higher flood elevations on adjacent properties
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2. Raising the Foundation

Designing and reconstructing a building foundation so that the living area of a
building is above anticipated flood levels requires that the building be separated
from its existing foundation, raised on hydraulic jacks, and held by temporary
supports while a new or vertically extended foundation is constructed below.

This solution is most feasible for wood frame homes originally built on a
basement, crawlspace, or open foundations.

The new foundation can be either continuous or open:

Continuous foundations are uninterrupted foundation walls and are used
when the risk of high-velocity flow and wave action are low. The existing
foundation is conserved and extended upwards so that the lowest level
of the building is above the design flood elevation. Additional dry or wet
floodproofing may be required.

Open foundations consist of individual structures that support the house in
specific loading areas. These include piers, posts, columns or pilings.

Open foundations can accommodate higher flood velocities and wave action
than continuous foundations. Ice and debris may also be able to pass between
and beneath open foundations. The open area under the building can be used
for other purposes such as storage space for low value items.

Mechanically driven piles which do not have footings but are driven into the
ground are considered the most robust option for high-velocity waters, intense
coastal wave action, debris impact and erosion.

Regardless of the foundation type, the foundation design should consider:

+ The potential for damage from debris

+ The positions and orientation of the supports relative to floodwater flow
direction

+ The soil conditions beneath and around the building

+ The potential exposure of the roof and walls to stronger winds at a higher
elevation

+ The footings of the house which must be able to support the building at a
higher elevation, potential additional storeys and expected flood and wind
exposure




FIGURE 7
RAISING THE FOUNDATION OF THE BUILDING

Expected
flood level

Original grade line

During construction, buildings can be elevated on piers and columns as a method of floodproofing. The open area
under the building can be used for other purposes outside of the flood season, such as parking.
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3. Raising the living space

An alternative to raising the foundation of the home is to raise the living space to a higher floor such
that it is above the projected flood height.

This can be achieved in two ways:

1. Extending the walls of the house to create an elevated living space

2. Abandoning the lower floor or basement and moving the living space to an existing higher story
or another building on the property

This approach is commonly applied to masonry houses or those with basements,
which cannot be elevated as easily as wood frame houses. This technique will result in the lower
portions of the home being exposed to floodwaters and is typically not appliable to wood frame
houses which are built of materials more susceptible to flood damage.

For both methods any appliances or utilities located in the basement or lower floor will need to
be relocated into the newly elevated living space. The abandoned storey could then be filled, or
wetproofed and used for parking, storage or building access.

Raising the building is an appropriate measure when:

+ The flood depth is expected to range from shallow to deep

+ The flood velocity is expected to be low to high. The type of elevation method is dependent on
the flood velocity:

+ An extended foundation when the flood velocity is low
+ Posts, columns, or fill when the flood velocity is moderate
+ Piers or pilings when the flood velocity is high

+ External flood damage to the home is expected due to wave action, storm surge or ice damage.
Appropriate methods for ice or debris damage include piers or pilings.

+ The home is located along flood prone areas, along a river or coastline. Appropriate methods
include:

+ Pilings for a seafront
+ All methods except for raising on fill for a coastal interior
+ All methods except for raising on fill for a riverine floodplain

+ The home has a slab-on-grade foundation, or the basement will be abandoned
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Relocation

Relocation means moving an existing building that is vulnerable to flooding to a site that is outside of the
flood hazard area. If the risk of severe flooding is high and alternative locations are available, this may be
the most effective floodproofing option. A professional contractor can provide advice on considerations
you need to undertake when relocating.

Moving a house involves jacking it up and placing it on a wheeled vehicle which will deliver it to its new
site. A new foundation will need to be prepared at the new location and the old foundation will need to
be demolished. New utilities will need to be installed and connected and the old ones decommissioned.

Factors to consider when relocating include:

+ The type of building (single storey wood frame houses are the easiest to move)
+ The condition of the structure (is it structurally sound enough to move?)

+ The route between the existing site and the new one (are there low power lines, narrow roads,
weight restrictions, or sharp turns to be navigated?)

+ The characteristics of the new site (elevation above flooding, safe access during flooding, ability to
provide services such as well and septic system)

+ The permits that may be required including building permits and permits for over-size/over-weight
loads from the Department of Transportation and Infrastructure

« The relative costs of relocation versus demolition and reconstruction

Relocation is an appropriate measure when:

+ The flood depth is expected to be very deep

« The flood velocity is expected to be moderate to high

+ External flood damage to the home is expected due to wave action, storm surge or ice damage
+ The frequency of severe flooding is high

+ The home is located along flood prone areas along a river or coastline

Coverage for relocation to less flood-prone areas may be eligible for

Ay
_~\ /,_ disaster financial assistance. The amount of coverage would be based
NN on cost of damage against the fair market value of the property in order

to reduce or prevent recurrence of similar damages.

HOME FLOODPROOFING GUIDE
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THEME 2:
TEMPORARY FLOODPROOFING
MEASURES

Temporary floodproofing measures are put into place immediately before
a flood and are intended to keep water out of a building for the flood's
duration.

They are only useful if sufficient warning time is available to allow
measures to be deployed. Where possible, floodproofing measures that are
permanently in place are preferred.

Flood Shields

Flood shields are designed to prevent water from passing through windows
and doors.

To ensure quick and easy installation, flood shields should be stored close
to the openings to be sealed, colour-coded, or numbered as to location and
installation priority and held in place by simple, quick connecting fasteners
and latching devices.

They should be tested and inspected regularly to make sure they function
when needed.

Watertight Doors and Temporary Bulkheads

Watertight doors are permanent but are designed to be closed and sealed
only during floods. They are generally more suited to commercial and
industrial buildings than houses. If anticipated flood elevations will not
greatly exceed ground level, bolt-on, partial flood panels or barriers can be
installed to protect the bottom portion of a doorway.

To be effective, flood shields and watertight doors must be well-maintained
and incorporate smooth, close-fitting surfaces, waterproof gaskets and
locking bolts.

To prevent flood waters from entering through doors and windows a
temporary wall or bulkhead can be constructed. For example, “tongue and
groove” wooden planks can be stacked on top of each other. The temporary
wall can be covered by a plastic sheet and supported by a grooved concrete
or steel channel attached to the sides of the door or window. A double layer
of sandbags placed at the base may help to reduce seepage and provide
additional stability.

HOME FLOODPROOFING GUIDE
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FIGURE 8
AN EXAMPLE OF FLOOD SHIELDS
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Temporary Dikes

Stacking sandbags to form a barrier against rising floodwaters is a common emergency
floodproofing technique. They can be put in place to surround a vulnerable building or can be
installed as needed to protect low openings such as basement windows or patio doors. The bags
must be strong enough to hold the sand in place and withstand prolonged contact with water.
Burlap and plastic bags can be purchased that are specially made to be filled with sand. Flood
water will exert pressure against a dike, so, if possible, a trench should be dug to anchor the dike
to the ground and prevent it from moving.

Leaving some vacant space within the bags will allow the bags to overlap and mold together
under their own weight, locking them in place. The orientation of the bags should alternate, so
that each layer of bags is placed at right angles to the layers above and below. This adds stability
to the structure. For added protection, a durable plastic sheet can be placed on the outer side of
the dike to prevent the seepage of water through the barrier.

Alternatives to sandbags include:

* Re-usable, anchored, rubber or rubberized tubes filled with water
+ Interlocking panels to hold back flood water

+ Modular barriers made of high-density materials, anchored in place, and filled with sand or
water to increase their weight

These may be worthwhile options to consider and may be easier to install than sandbags. If
selected, they should be installed in accordance with the manufacturer’'s recommendations.

FIGURE 9
CONSTRUCTING A SANDBAG DIKE

SANDBAG DIKE

Expected flood level A!tern.ate
* directional rows

of sandbags

# 1)

Bonding trench Plastic sheet
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HOME FLOODPROOFING GUIDE

THEME 3
FLOODPROOFING UTILITIES

If the utilities serving a building are damaged, even a structurally sound
residence may be rendered uninhabitable after a flood due to unsafe

or unsanitary conditions. This risk can be reduced by incorporating
floodproofing features into the services contained in existing buildings.

This is particularly important when furnaces and other vulnerable facilities
are located in a basement and when wet floodproofing is being employed.
When floodproofing building utilities, primary consideration should be given
to preventing flood waters from contacting the components that are most
susceptible to water damage.

Some potential measures are included in the tables below (3.1 - 3.4) and
described in more detail in the references in Additional Information on
Floodproofing.

Remember:

+ All measures and modifications must adhere to all applicable provisions
of the National Building Code, National Plumbing, and National Fire
Code.

+ Building, relocating, demolishing or altering a building or structure
typically requires a permit.

+  Check with your local planning authority for specific requirements and
restrictions.

+ Itis recommended that any inspection of, or work on utilities is carried
out by a licensed professional.
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https://nrc.canada.ca/en/certifications-evaluations-standards/codes-canada/codes-canada-publications/national-plumbing-code-canada-2020
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https://nrc.canada.ca/en/certifications-evaluations-standards/codes-canada/codes-canada-publications/national-fire-code-canada-2020
https://nrc.canada.ca/en/certifications-evaluations-standards/codes-canada/codes-canada-publications/national-fire-code-canada-2020
https://www2.gnb.ca/content/gnb/en/departments/public-safety/law-enforcement-and-inspections/content/technical_inspection_services.html

Common Methods for Floodproofing Utilities

TABLE 3.1
FLOODPROOFING ELECTRICAL SERVICES

Note: It is recommended that floodproofing of electrical services be carried out by a licensed electrician.

FLOODPROOFING MEASURE ADVANTAGES DISADVANTAGES

Locate electrical panels, light switches, meters, service
entries and electrical outlets above the anticipated flood
elevation.

Install separate, waterproof circuits for outlets, switches,
and lighting components that must be located below the
flood level and install separate circuits for emergency
flood equipment

If wiring must be located below the flood elevation, install

it within a small diameter plastic pipe to facilitate future
replacement and repair of wiring.

TABLE 3.2

v Circuitry is
completely
protected from
damage.

v May avoid costly
“behind the wall”
failures in the
event of a flood.

v May avoid costly
“behind the wall”
failures.

Not always easily
adaptable to
existing buildings.

Not always easily
adaptable to
existing buildings.

FLOODPROOFING HEATING, VENTILATING AND AIR CONDITIONING

(HVAC) SYSTEMS

Note: It is recommended that any floodproofing of HVAC systems be carried out by an HVAC contractor.

FLOODPROOFING MEASURE ADVANTAGES DISADVANTAGES

Elevate all components (external units, internal units,
thermostats, controls, and ducting).

The heating system can be elevated on a platform,
strapped to the basement ceiling or located on the main
floor.

Lateral or in-line furnaces are also available that fit into
the ductwork. External heat pump condensers can be
placed on elevated platforms or attached to the building
wall above the anticipated flood elevation.

If forced air ducting cannot be relocated above the flood
elevation, then make sure the ducts below the flood
elevation are easily accessible and can be taken apart for
cleaning after the flood event.

HOME FLOODPROOFING GUIDE

v/ Systems are
protected from
damage.

X Not always easily

adaptable to
existing buildings.

29


https://www3.gnb.ca/0015/electrical.htm

Raise domestic hot water tank off the basement floor or
relocate to the main (1st floor) if the elevation of the main
floor is above the projected flood elevation.

For waterproof heating or cooling system components
low barriers or curbs rather than complete enclosures
may be sufficient.

Incorporate quick release features into the design of
the equipment to allow rapid removal of vulnerable
components.

HOME FLOODPROOFING GUIDE

v/ Systems are
protected from
damage.

v/ Systems are
protected from
damage.

v Allows rapid
shut down
and relocation
of vulnerable
components.

May be difficult
and expensive

to introduce into
existing buildings.

May be difficult
and expensive

to introduce into
existing buildings.

The requirement
to access the
components for
servicing may limit
the effectiveness
of the enclosure.

In some
applications,

the enclosure is
normally open and
must be closed
and sealed before
the flood arrives.

May not be
feasible for all
components

or may require
custom-designed
components.

Requires human
intervention

to remove and
relocate vulnerable
components in
advance of a flood.
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TABLE 3.3
FLOODPROOFING WATER SUPPLY AND SEWERS

Note: It is recommended that floodproofing of any plumbing be carried out by a /icensed plumber or backflow
tester.

FLOODPROOFING MEASURE ADVANTAGES DISADVANTAGES

X Valve requires
v Valves function testing and
automatically to maintenance.
prevent sewage Once a valve on
Install back-flow prevention valves on sewage pipes. from backing up a sewer pipe is
into the building closed, drainage
when flooding from the building
occurs. will be blocked and
may overflow
v Prevents sewage A pump and
from backing up generator are
when flooding required.
oceurs. May not be
Eliminate gravity drains below the anticipated flood level. v/ Potentially useful technically feasible
if flow prevention or permitted
valves on sewer especially for
lines are not hook-ups to
feasible. municipal sewers.
Install a waterproof well-casing to prevent surface water
from entering the well and protect the well top from
scour and impact damage.
This should be done by a New Brunswick licensed water
well contractor. The New Brunswick Groundwater
Association lists all licensed water well contractors in the v Helps prevgnt
province. contamination of
water supply by
The well-casing should extend above the anticipated high- bacteria and other
water mark. pollutants during a
flood.
Grout should be added and compacted in the annular
space between the well casing and the ground.
Clean fill can be added around the base of the well. It
should be compacted and have a gradient that slopes
down and away from the casing.

HOME FLOODPROOFING GUIDE
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X Sewage system
may be inoperable
during the flood.

If possible, ensure that the septic system is located above X Buoyancy forces

v May prevent
the anticipated flood elevation. If this is not possible, - i UEETEene
_ ) sewage backflow septic tanks

a plumber can install a watertight cap to keep surface from entering to

water out of the septic tank and install a valve to prevent buildin s JogEitee bEIO'W EA1E

sewage backflow during a flood. 3 flood elevation
may lead to
damage and
failure of the septic
system.

TABLE 3.4
FLOODPROOFING FUEL SUPPLIES

Note: It is recommended that floodproofing of fuel supplies be carried out by either a licensed oil heat
system technician (for petroleum systems less than 2000 L) or a /icensed petroleum tank installer (for storage
systems greater than 2000 L).

See: Petroleum Product storage Tank System Flood Protection Checklist

FLOODPROOFING MEASURE ADVANTAGES DISADVANTAGES

v Reduces risk of fire
and explosion.

Install shutoff valves, waterproof fill caps, and make sure v/ Prevents building ,
- X Minor post-flood
tank vents extend above the anticipated flood level. If damage and )
. _ ) maintenance may
evacuation is necessary, close fuel valves before leaving pollution due to ,
) be required.
the site. fuel leaks.

v/ Adaptable to most
buildings.

v Reduces risk of fire
and explosion.

v Prevents building

If oil and propane storage tanks cannot be located above X Minor post-flood

damage and
the flood elevation, brace and anchor them to prevent g maintenance may
) ) ) pollution due to )
damage, flotation and separation of fuel lines and tanks. fuel leaks be required.

v Adaptable to most
buildings.

The information contained in the above tables was obtained from: 1) United States Federal Emergency Management Agency. Protecting Building Utilities from Flood Damage, (Chapters 3

and 4) (1999); and 2) Canada-New Brunswick Flood Damage Reduction Program. Floodproofing - Protect Your Home Against Flooding (1989).
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https://www2.gnb.ca/content/gnb/en/services/services_renderer.11495.Oil_Heat_System_Technician_-_Apprenticeship_and_Occupational_Certification_.html
https://www2.gnb.ca/content/gnb/en/services/services_renderer.11495.Oil_Heat_System_Technician_-_Apprenticeship_and_Occupational_Certification_.html
https://www2.gnb.ca/content/gnb/en/services/services_renderer.4336.Petroleum_Storage_Tank_Installer_s_Licence.html#serviceDescription
https://www2.gnb.ca/content/dam/gnb/Departments/env/pdf/Flooding-Inondations/PetroleumProductStorageTankSystemFloodProtectionGuidance.pdf
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THEME 4
HOUSEHOLD HAZARDOUS MATERIALS

Some household materials are potentially hazardous to the environment
and human health. These products should therefore be securely stored to
prevent their release during a flood.

To reduce the risk of contamination:
+ Clearly identify and label contents of, drums, or other containers,
especially when materials are not stored in their original containers

+ Label larger fuel and propane tanks with your name and address to
facilitate their identification and return if they are displaced

+ Store materials in areas that are least susceptible to flood waters. When
possible, keep them in enclosures, cabinets, or storerooms

* Minimize the amount and types of materials kept on site

+ If time permits dispose of household hazardous waste materials prior to
a flood, at a hazardous waste collection centre

For more information on how to dispose of household hazardous waste
materials, contact your local Regional Service Commission.
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THEME 5
ADDITIONAL INFORMATION ON
FLOODPROOFING

More information about floodproofing options is available from the
following sources. This list is non-exhaustive and the links contained are
subject to change, as websites are periodically revised. These references are
provided for information only and have not been endorsed or evaluated by
the Government of New Brunswick.

Practical guidebooks, resources, and tools

LOCAL GOVERNMENTS / COMMUNITIES
+ ACAP Saint John. Adaptation at Home [English only]

+ ACAP SaintJohn. Climate Change Adaptation Planning [English only]

+ City of Moncton. The Homeowner’s Guide to Flood Protection [English]
/ Ville de Moncton. Guide du propriétaire sur la protection contre les
inondations [French]

+ City of Fredericton. Neighbourhood Flood Risk Tool [English] / Ville de
Fredericton. Outil de gestion des risques d’inondation [French]

+ Eastern Charlotte Waterways. Southwestern New Brunswick Climate
Change Hub SWNB Climate Hub [English only]

+ EOS Eco-Energy Inc. Tantramar Climate Change Adaptation
Collaborative [English only]

*  Projet Adaptation Péninsule Acadienne (adaptationpa.ca) [English] /
Projet Adaptation Péninsule Acadienne (adaptationpa.ca) [French]

PROVINCIAL / ATLANTIC REGION

+ Government of New Brunswick. Riparian and Coastal Erosion Protection
Permitting Guidelines

+ Climatlantic Coastal Adaptation Toolkit [English] / Climatlantic Boite a
outils d’adaptation cétiére [French]

+ New Brunswick Environmental Network. Provincial climate change
adaptation plans, tools and resources: New Brunswick Climate Change
Adaptation Collaborative [English] / Réseau environnmental du
Nouveau-Brunswick. Plans provinciaux d’'adaptation aux changements
climatiques outils et ressources: Le collectif sur I'adaptation aux
changements climatiques du Nouveau Brunswick [French]
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https://www.acapsj.org/climate-change-4
https://www.acapsj.org/climateadaptation
http://www5.moncton.ca/docs/emergency/Flood_Protection_Manual.pdf
https://www5.moncton.ca/docs/emergency/Protection_contre_les_inondations.pdf
https://www5.moncton.ca/docs/emergency/Protection_contre_les_inondations.pdf
https://caportal.ca/cof/neighbourhood-flood-risk/map
https://caportal.ca/cof/neighbourhood-flood-risk/map
https://swnbclimate.ca/
https://swnbclimate.ca/
https://eosecoenergy.com/en/adaptation-plans/
https://eosecoenergy.com/en/adaptation-plans/
https://adaptationpa.ca/en/project-progress
https://adaptationpa.ca/fr/progression-du-projet
https://www2.gnb.ca/content/dam/gnb/Departments/env/pdf/Water-Eau/riparian-and-coastal-erosion-protection.pdf
https://www2.gnb.ca/content/dam/gnb/Departments/env/pdf/Water-Eau/riparian-and-coastal-erosion-protection.pdf
https://climatlantic.ca/coastal-adaptation/
https://climatlantic.ca/fr/adaptation-cotiere/
https://climatlantic.ca/fr/adaptation-cotiere/
https://nben.ca/en/resources-for-climate-adaptation/resources-new-brunswick.html
https://nben.ca/en/resources-for-climate-adaptation/resources-new-brunswick.html
https://nben.ca/fr/ressources-pour-l-adaptation-au-climat/ressources-nouveau-brunswick.html
https://nben.ca/fr/ressources-pour-l-adaptation-au-climat/ressources-nouveau-brunswick.html

NATIONAL / INTERNATIONAL
+ Institute for Catastrophic Loss Reduction. Handbook for Reducing Basement flooding [English only]

+ Intact Centre for Climate Adaptation. Three Steps to Cost-effective Home Flood Protection [English] /
Centre intact d'adaptation au climate. Trois étapes pour une protection rentable des habitations contre les
inondations [French]

+ Mission des sociétés d'assurances pour la connaissance et la prévention des risques naturel. Mémento pratique
du particulier risque « inondations » [French only]

+  République Francais. Direction régionale de 'Equipement de Bretagne. Rendre son habitation moins vulnérable
aux inondations - Guide a I'usage des propriétaires. [French only]

+ United States Federal Emergency Management Agency. Homeowner’s Guide to Retrofitting. [English only]

Technical resources

+ (Canada Mortgage and Housing Corporation. Practical Measures for the Prevention of Basement Flooding
Due to Municipal Sewer Surcharge [English] / Société Canadienne d’hypothéques et de logement. Mesures
pratiques visant la prévention des inondations de sous-sol résultant de refoulements d’égout [French]

+  Centre Européen de Prévention du Risque d'Inondation. Le bdatiment face a I'inondation - Diagnostiquer et
réduire sa vulnérabilité - Guide méthodologique [French only]

+ Centre Européen de Prévention du Risque d’Inondation. Le bdtiment face a I'inondation - Vulnérabilité des
ouvrages [French only]

+ Credit Valley Conservation. Technical Guidelines for Floodproofing [English only]

+ Institute for Catastrophic Loss Reduction. Best Practices for Reducing the Risk of Future Damage to Homes
From Riverine and Urban Flooding: A Report on Recovery and Rebuilding in Southern Alberta [English]

+ Ontario Ministry of Natural Resources. Technical Guide - River and Stream Systems: Flood Hazard Limit.
Appendix 6 - Floodproofing [English only]

+ US Army Corps of Engineers. Nonstructural Floodrisk Management Matrix User Guide [English only]

+ National Research Council Canada. Guidelines for improving flood-resistance for existing buildings [English
only]

+ National Research Council Canada. Nature-based infrastructure for coastal flood and erosion risk
management: a Canadian design guide [English only]

+ République Francaise. Ministere de I'égalité des Territoires et du Logement. Référentiel de travaux de
prévention du risque d'inondation dans I'habitat existant. [French only]

« République Francaise. Direction générale de I'Urbanisme de I'Habitat et de la Construction. Inondations : Guide
d’évaluation de la vulnérabilité des bdtiments vis-a-vis de I'inondation. [French only]
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https://www.iclr.org/wp-content/uploads/PDFS/handbook-for-reducing-basement-flooding.pdf
https://www.intactcentreclimateadaptation.ca/wp-content/uploads/2022/10/IntactCentre-3-steps-home-flood-pretection.pdf
https://www.centreintactadaptationclimat.ca/wp-content/uploads/2022/11/IntactCentre-3-steps-home-flood-pretection-FR.pdf
https://www.centreintactadaptationclimat.ca/wp-content/uploads/2022/11/IntactCentre-3-steps-home-flood-pretection-FR.pdf
https://www.veauchette.fr/IMG/pdf/Memento_Inondations.pdf
https://www.veauchette.fr/IMG/pdf/Memento_Inondations.pdf
http://www.cepri.net/tl_files/pdf/guidedrebretagnepropritaires.pdf
http://www.cepri.net/tl_files/pdf/guidedrebretagnepropritaires.pdf
https://www.fema.gov/sites/default/files/2020-08/FEMA_P-312.pdf
https://publications.gc.ca/site/eng/475635/publication.html
https://publications.gc.ca/site/eng/475635/publication.html
https://publications.gc.ca/site/eng/9.626516/publication.html
https://publications.gc.ca/site/eng/9.626516/publication.html
http://www.cepri.net/tl_files/pdf/guidevulnerabilite.pdf
http://www.cepri.net/tl_files/pdf/guidevulnerabilite.pdf
http://www.cepri.net/tl_files/pdf/aidememoire.pdf
http://www.cepri.net/tl_files/pdf/aidememoire.pdf
https://files.cvc.ca/cvc/uploads/2011/09/007-Technician-Guidelines-for-Floodproofing.pdf
https://www.iclr.org/wp-content/uploads/PDFS/best-practices-for-reducing-the-risk-of-future-damage-to-homes-from-riverine-and-urban-flooding.pdf
https://www.iclr.org/wp-content/uploads/PDFS/best-practices-for-reducing-the-risk-of-future-damage-to-homes-from-riverine-and-urban-flooding.pdf
https://www.renaud.ca/public/Environmental-Regulations/MNR%20Technical%20Guide%20Flooding%20Hazard%20Limit.pdf
https://www.renaud.ca/public/Environmental-Regulations/MNR%20Technical%20Guide%20Flooding%20Hazard%20Limit.pdf
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjsvK_rrtWDAxWOF1kFHQyqAb8QFnoECAsQAQ&url=https%3A%2F%2Fusace.contentdm.oclc.org%2Fdigital%2Fapi%2Fcollection%2Fp16021coll11%2Fid%2F3975%2Fdownload&usg=AOvVaw2_DQJ9e6lsQr8nwF2LglJl&opi=89978449
https://nrc-publications.canada.ca/eng/view/ft/?id=c3b54b84-2a25-4e7e-ba3e-01c80378f086
https://nrc-publications.canada.ca/eng/view/ft/?id=c3b54b84-2a25-4e7e-ba3e-01c80378f086
https://nrc-publications.canada.ca/eng/view/ft/?id=58396f73-fa9e-42ec-8f77-9524df841921
https://nrc-publications.canada.ca/eng/view/ft/?id=58396f73-fa9e-42ec-8f77-9524df841921
http://www.mementodumaire.net/wp-content/uploads/2012/08/referentielInondation.pdf
http://www.mementodumaire.net/wp-content/uploads/2012/08/referentielInondation.pdf
https://www.ecologie.gouv.fr/sites/default/files/Inondations%20-%20Guide%20d’évaluation%20de%20la%20vulnérabilité%20des%20bâtiments%20vis-à-vis%20de%20l’inondation%20-%20Novembre%202005.pdf
https://www.ecologie.gouv.fr/sites/default/files/Inondations%20-%20Guide%20d’évaluation%20de%20la%20vulnérabilité%20des%20bâtiments%20vis-à-vis%20de%20l’inondation%20-%20Novembre%202005.pdf

United States Federal Emergency Management Agency. Coastal Construction Manual: Principles and Practices
of Planning, Siting, Designing, Constructing, and Maintaining Residential Buildings in Coastal Areas. [English
only]

United States Federal Emergency Management Agency. Home Builder’s Guide to Coastal Construction. [English
only]

United States Federal Emergency Management Agency. Protecting Building Utility Systems from Flood Damage,
(Chapters 3 and 4) [English]
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https://www.fema.gov/sites/default/files/2020-08/fema55_voli_combined.pdf
https://www.fema.gov/sites/default/files/2020-08/fema55_voli_combined.pdf
https://www.fema.gov/sites/default/files/2020-08/fema499_2010_edition.pdf
https://www.fema.gov/sites/default/files/2020-07/fema_p-348_protecting_building_utility_systems_from_flood_damage_2017.pdf?id=1750
https://www.fema.gov/sites/default/files/2020-07/fema_p-348_protecting_building_utility_systems_from_flood_damage_2017.pdf?id=1750

THEME 6
APPROPRIATE MATERIALS FOR WET FLOODPROOFING

TABLE 6.1
APPROPRIATE AND INAPPROPRIATE MATERIALS FOR WET
FLOODPROOFING

Note: It is recommended that floodproofing of electrical services be carried out by a licensed electrician.

MATERIAL TYPE ACCEPTABLE UNACCEPTABLE

v Concrete
v Cement board
v Naturally decay-resistant lumber
Flooring (Structural) v/ Pressure-treated plywood X Oriented strand board
v Water resistant gypsum board
v Non-absorbent, solid, waterproof
grout
v/ Cement board
X Engineered wood
v Claytile
X Vinyl or laminate flooring
Flooring (Finishing) v Ceramic or porcelain tile
X Carpeting
v Terrazzo
X Wood
v Vinyl
v Brick (Faced, glazed or clay)
v/ Cement board/fiber-cement board
v Pressure-treated plywood X Fiberglass insulation
Wall & Ceiling (Structural) 7/ Solid. standard structural lumber Paper-faced gypsum board
(2x4) X Oriented strand board
v Gypsum board (Non-paper-faced
or water resistant)
X Wood cabinets and doors
v Glass blocks
X Non-latex paint
v Metal cabinets or doors
o - X Particleboard cabinets and doors
Wall & Ceiling (Finish) v/ Latex paint
X Wallcoverings (vinyl or paper)
v/ Insulation (sprayed polyurethane
X Insulation (open cell plastic foam,
foam)
fiberglass, mineral wool)

The information contained in the above table was obtained from: 1) United States Federal Emergency Management Agency, Protecting Building Utilities from Flood Damage.
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https://www.gnb.ca/0015/electrical.htm?_ga=2.179678689.458076372.1689166137-1539747310.1649694489&_gl=1*tppwl6*_ga*MTUzOTc0NzMxMC4xNjQ5Njk0NDg5*_ga_F531P4D0XX*MTY4OTE2ODQ1OC42Ny4xLjE2ODkxNzIwNjguMC4wLjA.

THEME 7
SEASONAL AND BASEMENT CHECKLISTS

The information contained below was obtained from the Source: Intact Centre on Climate Adaptation.

Use the checklists below to know when and where to inspect your home for
maintenance activities to help mitigate against the impacts of flooding.

OUTSIDE OF THE HOME

MAINTENANCE ACTIVITY SPRING SUMMER FALL WINTER

Remove debris from closest storm drain or
municipal drainage ditch.

Maintain grading within 1.8m (6 ft) of home so that |:| |:| |:|
water flows away from foundation.

Remove debris from eaves troughs and downspouts. ] ] ]
Extend downspouts and sump pump discharge

pipes at least 1.8m (6 ft) away from foundation or to
nearest drainage swale

[l
[l
[l
[l

Clear snow away 1.8m (6 ft) from foundation.

Seal cracks and gaps in basement windows and
frames. Repair or replace as needed

Remove debris and snow from window wells.

Seal cracks and gaps in exterior doors and frames.

Remove debris from all exterior drains (e.g. located
in front of garage door or below grade doors).

Test exterior drains. Clear, repair or replace as
needed.

Seal cracks and gaps in foundation.

O 0O 0o o od o O
O 0O 0O O O 40 O

Repair leaks in hose bib(s).

Turn off exterior water supply and drain pipes and
hoses before freeze up. Remove and store hose.

O O o o o oodg o o
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INSIDE OF THE HOME

MAINTENANCE ACTIVITY SPRING SUMMER FALL WINTER

Test sump pump, backup sump pump,
backup battery, and alarm. Clean, repair
or replace as needed.

Test backwater valve and alarm. Clean,
repair or replace as needed.

Remove items blocking water drainage
pathway to floor drain

Test floor drain. Clear, repair or replace as
needed.

Check pipes and appliances for leaks
or deterioration. Repair or replace as
needed.

Remove valuables from basement or
store in watertight containers elevated
from floor.
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BASEMENT FLOOD PROTECTION CHECKLIST

MAINTAIN YOUR HOME’S FLOOD PROTECTION SPRING

Remove debris from nearest storm drain ] ]
Clean out eaves troughs [] []
Test sump pump(s) and backup power source ] ]
Cleanout backwater valve [] []
Maintain plumbing, appliances and fixtures L] L]
Test flood alarms [] []

KEEP WATER OUT OF YOUR BASEMENT COMPLETED

N
[
[
O
[
[
O
[

[
oo
[

[

[

[

Maintain grading to direct water at least 2m away from your foundation

Extend downspouts and sump discharge pipes to direct water at least 2m
away from your foundation or to the nearest swale

Install window well covers

Install window wells that are 10 - 15 cm above the ground and are sealed at
the foundation

Install water-resistant basement windows

Install a backwater valve (work with a plumber and get required permits)

PREPARE TO REMOVE ANY WATER FROM YOUR BASEMENT
AS QUICKLY AS POSSIBLE

COMPLETED

Remove obstructions to the basement floor drain

Install a back-up sump pump and power source

KEEP WATER OUT OF YOUR BASEMENT COMPLETED

Store valuables in watertight containers or remove
Store hazardous materials in watertight containers or remove
Raise electrontics off the floor

Select removable area rugs an furnishings that have wooden or metals legs
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Glossary

BASEMENT
BULKHEAD

COASTAL
FLOODING

COASTAL
INTERIOR

COLUMN

CLIMATE CHANGE
ADAPTATION

CRAWLSPACE
DRAINAGE

DEBRIS

DEEP FLOOD
DEPTH

DRY
FLOODPROOFING

DURATION

EROSION
FILL

FLOOD

FLOOD DEPTH

Any area of the building having its floor subgrade (below ground level) on all sides.

A dividing wall or barrier between compartments in roof, wall or floor.

Coastal flooding is the inundation of land along the coast by seawater.

The landward coastline located behind the beach front or dunes and including land
adjacent to or behind estuaries and tidally influenced rivers.

A column is a single-point loading system, such as structural concrete or concrete
blocks, supporting the weight of framed structures, where this load is spread by an
engineered pad to the bearing layer of soil or rock below.

The process of adjustment to actual or expected climate and its effects, in order to
moderate harm or exploit beneficial opportunities.

Type of foundation in which the lowest floor of a home is suspended above the ground
on continuous foundation walls.

The system or process for removing excess water or waste from a building.

Materials carried by floodwaters, including ice, man-made and natural materials and
suspended soils.

Height of floodwater above the ground surface is between two to four metres.

Protecting a building through a combination of measures to prevent floodwaters from
entering it. Structural components of the building must have the capacity to resist the
resulting flood loads.

The measure of how long a flood or elevated water levels last.

A lowering of the ground surface due transport of soil and surface materials away
from the site.

Material such as soil, gravel, or stone that is laid in an area to increase the ground
elevation.

A temporary condition of partial or complete coverage of normally dry land area by
surface water.

Height of floodwaters above a given surface location.
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FLOOD
FREQUENCY

FLOOD HAZARD
AREA

FLOODPLAIN

FLOODWAY

FLOOD SHIELD

FLOOD VELOCITY

FOOTING

FREEBOARD

HAZARDOUS
WASTE

HAZARD
MITIGATION

HIGH FLOOD
VELOCITY

ICE JAM

IMPERVIOUS
SOILS

How often a flood is likely to occur. Often expressed as percentage of probability, that
a flood of a given size will be equaled or exceeded in any given year. For example, the
1 percent annual chance flood has a 1 percent chance (1 in 100) of being equaled or
exceeded in any given year.

Area of land flooded on average once in 100 years (or an area which has a 1% chance
of being flooded in any given year).

A generally flat or gently sloping area beside a river channel susceptible to seasonal
inundation by surface water, typically a river, but can include coastal and rainfall
flooding.

A portion of the floodplain, including the area normally occupied by the river, in which
most of the floodwaters are conveyed. This is the area where water velocities are
typically high during a flood and where damages are often greatest. The floodway is
defined as that area flooded on average once in 20 years (or an area which has a 5%
chance of being flooded in any given year).

Removable watertight barriers designed to prevent the passage of water through
windows and doors. It consists of panels constructed of a durable, impervious material
that can be readily installed and sealed using rubber gaskets or special sealants
around the edges.

Speed and direction at which water moves during a flood.

The base of a foundation, usually made of concrete and sometimes reinforced with
steel bars. Foundation walls are supported on continuous footings, whereas open
foundation members, such as piers, are supported on individual footings.

An added margin of safety, expressed in units of height above a specific flood
elevation.

Materials with properties such as flammability, corrosiveness, or inherent toxicity.
These wastes and materials can pose a variety of risks, from skin damage on contact
to the contamination of ground water, surface water, and soil due to leaching into the
environment.

Sustained action taken to reduce or eliminate long-term risk to people and property
from hazards such as floods, hurricanes, earthquakes, and fires.

Flood velocity greater than 2.4 metres per second.

Accumulation of floating ice fragments triggered by an obstacle that causes a flow
constriction (the bridging or damming of a channel or stream) resulting in upstream
water levels to rise.

Soils that resist penetration by water.
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RAINFALL
INTENSITY

LOW FLOOD
VELOCITY

LOWEST FLOOR

MASONRY

MODERATE
FLOOD DEPTH

MODERATE
FLOOD VELOCITY

OVERLAND
FLOODING

PERMEABLE
SOILS

PIER

PILING

PLUVIAL
FLOODING

POST

RELOCATION

RETROFITTING

RIPRAP

The amount of rain that falls during a given amount of time.

Flood velocity less than 1 metre per second.

Floor of the lowest enclosed area within a building, including a basement. The only
exception is an enclosed area below an elevated building, but only when the enclosed
area is used solely for parking, building access, or storage.

Walls constructed of brick, stone, or concrete block.

Height of floodwater above a given location is one to two metres.

Flood velocity is between 1 to 2.4 metres per second.

Flooding due to the flow and seepage of surface water into buildings through windows,

doors and cracks.

Soils through which water can easily penetrate and flow.

Vertical support member of masonry or cast-in-place concrete that is designed and
constructed to function as an independent structural element in supporting and
transmitting both building loads and environmental loads to the ground.

Vertical support member of wood, steel, or precast concrete that is driven or jetted
into the ground and supported primarily by friction between the pilings and the
surrounding earth. Pilings often cannot act as independent support units and
therefore are often braced with connections to other pilings.

Flooding caused by extreme and/or prolonged rainfall events.

Long vertical support member of wood or steel set in holes that are backfilled with
compacted material. Posts often cannot act as independent support units and,
therefore, are often braced with connections to other posts.

The process of moving a home or other building to a new location outside the flood
hazard area.

Making changes to an existing home or other building to protect it from flooding or
other hazards.

Riprap is rock or other material loosely deposited along shorelines or riverbanks to
protect against scour and erosion.
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RIVERINE
FLOODING

SATURATED
SOILS

SEA FRONT

SEALANT

SEWER LINE

SHALLOW FLOOD
DEPTH

SLAB-ON-GRADE

STORM SURGE

SUBGRADE

SUMP PUMP

WALK-OUT-
ON-GRADE
BASEMENT

WAVE ACTION

WAVE RUNUP

WET
FLOODPROOFING

VERY DEEP
FLOOD DEPTH

Flooding caused by excess surface water entering rivers causing the water to overtop
the banks entering the floodplain.

Soils that have absorbed, to the maximum extent possible, water from rainfall or
snowmelt.

Areas including or along beaches, dunes, coastal marshes, and rock platforms.

A waterproofing material or substance used to prevent the infiltration of floodwater.

An artificial passage or pipe, usually underground, that carries waste and used
water from sinks and toilets away from buildings to a place where they can be safely
disposed of.

Height of floodwater above a given location is less than one metre.

A concrete slab that will serve as the foundation for a building formed from a mold
that is set into the ground.

Water pushed toward the shore by the force of the winds swirling around a storm.

Below the level of the ground surface.

A sump pump is commonly part of a standard home drainage system. It removes
water that collects below a basement or crawlspace and directs it safely away from the
building.

Basement whose floor is at ground level on at least one side of a home. The term
“walkout” is used because most basements of this type have an outside door or doors
(entry door, garage door, or both) at ground level.

The characteristics and effects of waves that move inland from an ocean, bay, or other
large body of water. Large, fast-moving waves can cause extreme erosion and scour,
and their impact on buildings can cause severe damage.

Wave runup is the uprush of water above the stillwater level caused by wave action on
a beach or shore barrier.

The use of flood-damage-resistant materials and construction techniques to minimize
flood damage to areas below the flood protection level of a building, which is
intentionally allowed to flood. Usually, only enclosed areas used for parking, building
access, or storage are wet floodproofed.

Height of floodwater above a given location is greater than four metres.
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