Harriston Flood Mitigation Study:
Public Information Centre #3
June 1, 2020

Welcome
Thank you for your interest in this project!
The purpose of this online Public Information Centre is to provide you with an update on the project and
provide a preliminary evaluation of the flood mitigation alternatives that were short-listed from the
original (14) scenarios presented at the November 27, 2018 public meeting (PIC #2).
Public input and comments are invited regarding the presented information. Information collected will
be used in accordance with the Freedom of Information and Protection of Privacy Act. With the
exception of personal information, all comments will become part of public record. If you have any
questions or wish to provide comment, please contact the following:
Annilene McRobb
Acting Clerk
5941 Highway 89
Harriston, ON N0G 1Z0
519-338-2511 ext 230
annilene@town.minto.on.ca
All comments to be received by June 15th, 2020.

Introduction
• This Flood Mitigation Study (Study) is being conducted in response to various significant recorded
flood events that have occurred in Harriston along the Maitland River.
• The Town of Minto (Town), in partnership with Maitland Valley Conservation Authority (MVCA) and
Triton Engineering Services Limited (Triton), and together with input received in consultation with the
public are conducting the Study.
• The Study proposes practical corrective actions in a realistic 20-year funding plan the Town can
consider to increase public safety and reduce property damage from flooding.
• The Study will also be used to support a future Class Environmental Assessment (Subwatershed
Masterplan).
• The Town has received a grant (50% funding) through the National Disaster Mitigation Program
(NDMP) for this evaluation process to determine the preferred alternative for flood mitigation in
Harriston.

Objective
• Initiate a quantifiable phased (i.e. short and long term) approach to eliminate riverine flooding
within Harriston to the extent feasible.
• A quantifiable approach includes setting measurable goals/objectives to be achieved within a
given timeframe, such as reducing the area of land/number of properties from within the
floodplain.
Note:
The purpose of the information presented herein is to demonstrate an order of magnitude of the work
involved and associated costs of the five (5) short-listed alternatives to eliminate riverine flooding in
Harriston to the extent feasible. Details and locations of the conceptual phased works will be directly
discussed with those landowners who may be affected.

Key Definitions/Terminology
(Key Terms are italicized throughout the presentation)

• 100-Year Storm – This storm has a 1% chance of occurring in any given year. Note: Over a 30-year
mortgage period, a home in the 100-year floodplain has a 26% chance of being flooded at least
once during those 30 years.
• Floodplain – An area of land, usually low lying, adjacent to a watercourse, which has or may be
subject to flooding.
• Intensity - The ratio of the total depth of rainfall that occurred in a rainfall event and the total
duration of the rainfall event.
• Regional Storm – The rainfall event and soil conditions that existing during Hurricane Hazel that
occurred within the Humber River watershed in Toronto in 1954 simulated over the Harriston
sub-watershed.
• Riverine Flooding – Flooding of areas (i.e. riverbank, riparian areas) which are not normally
underwater; caused by water overtopping the river banks when the flow capacity of the river is
exceeded.
• Watershed - An area of land that all eventually drains into a common waterbody.

Background - General
• Harriston is built on top of the Maitland River and floodplain, which creates a bottleneck for river flow
• Bridges in town (Young St. E, Elora St. S, Arthur St. W) restrict the flow of water and so the River
overflows onto the floodplain (community)
• Once water levels reach the height of the bridges, water levels rise extremely quick through
the community
• Water does not back up into the community – water can’t get through community
• The community of Harriston is built within a relatively flat area of the North Maitland River Watershed
• In general, runoff rapidly flows through the upper reaches of the sub-watershed until the land
topography gradually levels out through Harriston reducing the rate of flow.
• MVCA analysed climate trends within the watershed
• Analysis concludes that the amount of precipitation has increased, as well as the rainfall intensity
(i.e. more rain occurs over a shorter time period)
• Flood risk considers amount of rainfall and period of time it occurs.
• Flood risk greatly increases when significant rainfall or snowmelt occurs over a short period of
time (i.e. 100 mm over 2-weeks [lower risk of flooding] versus 100 mm over one day [higher risk
of flooding])

Map of MVCA Watersheds
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subwatershed is collected
over 112km2 and is
ultimately conveyed by
the Maitland River and its
tributaries through
Harriston

Background - General
• Flooding in Harrison is not new and has been documented as early as the late 1800s

Elora St. Bridge (source: Harriston Historical Society, circa 1948)

• As per MVCA and County of Wellington Official Plan, site alteration and development is only
permitted in the floodway for very limited activities
• There is a Two-Zone Floodway-Flood Fringe in Harriston, based on 1999 MVCA floodplain
mapping implemented in the Town’s Zoning By-Law, shown on the next slide. NOTE: The Town’s
Zoning By-Law will be updated in the future based on 2019 floodplain mapping

Floodway = the channel of a
watercourse and that area of
the floodplain required to pass
deep, fast flowing flood waters
such that it may pose a threat
to life and damage to property.
MNRF guidelines determine the
limits of the floodway.
Flood Fringe Zone One (FF1) =
lands that have the potential of
flooding during a Regional
Storm Event.
• The minimum flood
proofing for new
construction and additions
to existing structures in this
area is for the 1:100 year
flood
Flood Fringe Zone Two (FF2) =
lands that have the potential of
flooding during a Regional
Storm Event
• The minimum flood
proofing for new
construction and additions
to existing structures in this
area is for the Regulatory
Flood (Regional Storm
Flood Event).

Background – Recent Flooding Events
• Serious flooding along the Maitland River has occurred in
Harriston since its settlement in the mid-1800s.
• Within the past 15 years, the following record storm events
have occurred, resulting in flooding along the River to various
degrees:
• December 2008:
• 20 year storm event (5% chance of occurring in any given
year)
• Resulted in flooding on King St. and Young St.
• June 2017:
• 100-year storm event (1% chance of occurring in any
given year)
• Resulted in wide-spread significant flooding, including
damage to more than 160 properties, closure of many
roads, and declaration of a state of emergency by the
Town’s Mayor.
• February 2018:
• 10-year storm (10% chance of occurring in any given year)
• Resulted in localized flooding along the North Ward Drain
and Former Harriston Trailer Park.

June 2017 Flooding from 100-year storm event

Background – Timeline of Events
2010
• Town invested in MVCA installation of rain gauges upstream of Harriston to assist MVCA with flood
forecasting in response to December 2008 flooding
2011
• March – Town approves trailer park removal program (14 trailers)
• October – Triton prepared North Ward Drain Engineering Report
2012
• October – Public Open House for Harriston Senior School purchase by Town of Minto in an attempt to
improve North Ward Drain system through implementation of stormwater management.
2013
• September – Town prepares comprehensive report which compiled and evaluated major studies
related to Harriston flooding that have been completed to-date and begins process to update
Harriston floodline mapping

Background – Timeline of Events
2014
• May – Baseline floodline mapping evaluated by Town in partnership with MVCA and Triton
• November – Town Council hears Work Plan to prepare new floodline maps and assess CR-87 bridge
upgrade
• 14 Level Loggers were installed throughout the sub-watershed in partnership with MVCA and Town
2015
• June – MVCA updates rural hazard maps, Town Council informed that Province wide mapping
(SWOOP) will be available in March 2016 and used to update Harriston urban flood maps
• Triton surveys Harriston cross-sections in floodplain to tie into Provincial SWOOP mapping
• MVCA applies flood model and determines SWOOP maps are inadequate for urban flood maps
• 2 trailers remain in Harriston trailer park

2016

Background – Timeline of Events

• Triton surveys Harriston cross-sections in floodplain to tie into Provincial SWOOP mapping
• MVCA applies flood model and determines SWOOP maps are inadequate for urban flood maps
• 2 trailers remain in Harriston trailer park
2017
• June 23 – 100-year storm event (upwards of 170mm rainfall) resulting in significant widespread
flooding through Harriston
• July – Discussion and After Action Report to Town Council by Wellington County Emergency Manager
on what went well and lessons learned
• August – Council receives drain update report (from MVCA) noting impact of flood and agrees to apply
to Province for Flood Mapping and Mitigation Planning analysis under National Disaster Mitigation
Program (NDMP)
• November 3 – Town completes and files NDMP Application
• December – NDMP funding for grant related work and toward Flood Mapping and Mitigation Planning

Background – Timeline of Events
2018
• February 20 - 10-year storm event (40 mm in total run-off on frozen ground) resulting in flooding along
the North Ward Drain(George St. S & William St.), George St. N & Maitland St., Former Harriston Trailer
Park and 12th Line (from run-off)
• March – LIDAr 3D aerial imagery mapping data is collected for the Harriston watershed for MVCA
urban flood map update
• April – October – MVCA working on flow evaluation and in field one-on-one meetings with local
property owners to bring forward plausible flood mitigation scenarios to be evaluated
• May 29 - Public Meeting #1 to provide an overview of 2017 and 2018 flood events and introduce work
plan to reduce the impact of flooding in Harriston (information for Public Meeting #1 found here:
https://town.minto.on.ca)
• November 27 – Public Meeting #2 to provide an overview of several potential scenarios to reduce
flooding in Harriston based on completion of the flood model calibration, delivery of LIDAr mapping,
and MVCA analyses (information for Public Meeting #2 found here: https://town.minto.on.ca)
• 14 possible scenarios were presented to stimulate discussion and input from the public

Background – Timeline of Events
2019
• May – Tree and shrub removal begins, as well as removal of debris left from June 2017 flooding, from
along the banks and floodplain of the Maitland River, downstream of the Arthur St. bridge. This work
was completed by Town with support from MVCA to ensure water is not obstructed during high flow
events
• June 18 – Council directs Project Team to continue work on the Harriston Flood Mitigation Study to
evaluate scenarios presented by MVCA and provide a framework for the Town to follow to implement
as the project proceeds
• February – December – Stage 1 Archaeological Assessment, Cultural Heritage Screening Report and
Background Natural Heritage – Existing Conditions Report completed
• November 19 – Project Team provides an update to Council on the work completed to-date, with an
evaluation to short-list original 14 scenarios that will be evaluated through a future Class
Environmental Assessment (Subwatershed Master Plan).
A copy of the Nov 19, 2019 reports for Council Agenda can be found here: Nov 19 Presentation and
Nov 19 Report Summary. A copy of the Nov. 19, 2019 Council Minutes can be found here:
https://mintopublishing.escribemeetings.com/FileStream.ashx?DocumentId=12840

Summary of Alternatives
The following Alternatives have been short-listed from the possible (14) scenarios that were developed
and presented in previous Public Information Centres to mitigate the impacts of riverine flooding in
Harriston, each with varying benefits and associated costs.
Alternative 1 – “Do Nothing”
• No further changes to the pre-Project conditions
• Considered a benchmark to evaluate other alternatives
Alternative 2 – Downstream Floodplain Hydraulic Improvements
• Removal of approximately 10,000 m3 of dredged spoils from old dredging activities to create a wider
and deeper low flow channel and removal of 10 hectares of trees along the floodplain and
banks/overflow floodplain (i.e. high flow channel) to ensure water is not obstructed during high flows
• Area spans along either side of the Maitland River from the Arthur St bridge to approximately 1.4 km
downstream
• The existing floodplain will be regraded to improve hydraulic conditions

Summary of Alternatives
Alternative 3 – Downstream River Channel Improvement
• Encompasses the floodplain improvement components of Alternative 2, with additional downstream
river channel improvements
• River channel improvements involve the straightening/relocating, deepening, and widening of the
existing river channel from the Livingstone right-of-way (sanitary sewer river crossing) to Highway 87
bridge
• The deepening and widening of the river channel will create low and high flow channel configuration
and generate an additional 100,000 m3 of surplus material
• Reconfiguration will deepen and widen the channel by a maximum of 0.9 and 55 metres, respectively
Alternative 4 – Harriston River Channel Improvement
• Encompasses the components of Alternatives 2 and 3, and the extension of river channel deepening
through Harriston (within the existing conduit) from the Young St bridge to the Livingstone right-ofway (sanitary sewer river crossing)
• This alternative will require modifications to the existing sanitary sewer crossing at the Livingstone
right-of-way and William Street pumping station, as well as structural underpinning of Arthur Street
bridge and conduit and; earth retaining through the existing conduit

Summary of Alternatives
Alternative 5 – Harriston Bypass Channel
• Encompasses the components of Alternatives 2 and 3, and involves the construction of a new
watercourse extending from Blind Line to confluence with Dredge Creek, routing southeast around the
Harriston downtown core, crossing Wellington County Road 109
• The new bypass, Dredge Creek, and the downstream Maitland River will have a similar cross-section
to the new river channel described in Alternative 3 generating an additional 310,000 m3 of surplus
material
• Base flow will be maintained in the existing Maitland River channel, essentially eliminating riverine
flooding through Harriston
• This alternative will require new major watercourse crossings at Blind Line, Wellington County Road
109, and Arthur Street West (MTO Highway 89)

Alternative 1
“Do Nothing”

Alternative 2

Removal of previously dredged spoils and 10 hectares of trees along the Maitland River floodplain
from the Arthur St bridge to approximately 1.4 km downstream. The existing floodplain will be
regraded to improve hydraulic conditions.

Alternative 3

Encompasses the floodplain improvement components of Alternative 2, as well as downstream river
channel improvements. River channel improvements involve the relocating, deepening, and widening a
portion of the existing river channel.

Alternative 4

Alternative 4 encompasses the components of Alternatives 2 and 3, and involves the extension of river
channel deepening through Harriston (including within the existing conduit) from the Young St bridge
to the Livingstone right-of-way (sanitary sewer crossing).

Alternative 5

Alternative 5 encompasses the components of Alternatives 2 and 3, and involves the construction of a
new watercourse extending from Blind Line to confluence with Dredge Creek, routing southeast
around the Harriston downtown core.

Alternatives – Preliminary Results
• The following slides present the preliminary flood maps for each of the alternatives based on the
Regional Storm and 100-Year Storm flood events
• The results for Alternative 1 (“Do Nothing”) is included for baseline comparison of Alternatives 2
through 5
• Regional Storm – The rainfall event and soil conditions that existing during Hurricane Hazel that
occurred within the Humber River watershed in Toronto in 1954 simulated over the Harriston
sub-watershed
• 100-Year Storm – This storm has a 1% chance of occurring in any given year. Note: Over a 30-year
mortgage period, a home in the 100-year floodplain has a 26% chance of being flooded at least
once during those 30 years

Regional Storm Event
• Very devastating flooding in
1954 (Hurricane Hazel) in
Toronto resulted from 300 mm
or about 12” of rainfall. Gradual
rain fell for the first 36hrs
followed by a driving rain that
persisted up to 12hrs
• From that rain, water levels were
reported to rise by as much as 68 m (20-26’)
• Although this storm didn’t
directly impact the Maitland
watershed, these rainfall metrics
are recognized as the largest
possible storm that could affect
our region in Southern Ontario
and is therefore designated as
the floodplain mapping standard
(Regional Storm Event) and used
for the Maitland Watershed

Flood Maps - Alternative 1
100-Year Storm Event
•

167 buildings within floodplain

Estimated Capital Cost: - $0.00

Regional Storm Event
•

302 buildings within floodplain

Estimated Damage Cost Per Regional Flood - $14,200,000.00

Flood Maps - Alternative 2
100-Year Storm Event
•

153 buildings within floodplain

Estimated Capital Cost: - $2,000,000.00

Regional Storm Event
•

294 buildings within floodplain

Estimated Damage Cost Per Regional Flood - $13,800,000.00

Flood Maps - Alternative 3
100-Year Storm Event
•

150 buildings within floodplain

Estimated Capital Cost: - $6,200,000.00

Regional Storm Event
•

292 buildings within floodplain

Estimated Damage Cost Per Regional Flood - $13,700,000.00

Flood Maps - Alternative 4
100-Year Storm Event
•

46 buildings within floodplain

Estimated Capital Cost: - $17,000,000.00

Regional Storm Event
•

271 buildings within floodplain

Estimated Damage Cost Per Regional Flood - $12,200,000.00

Flood Maps - Alternative 5
100-Year Storm Event
•

0 buildings within floodplain

Estimated Capital Cost: - $37,000,000.00

Regional Storm Event
•

4 buildings within floodplain

Estimated Damage Cost Per Regional Flood - $140,000.00

Flood Elevation Location Map
• The flood water
elevation at the
locations shown on
the map are compared
in table on the next
slide for each
alternative.
• As shown on the
previous slides, the
extent of flooding
varies for each
alternative and
corresponds to the
elevation of the flood
water.

Summary of Results – Flood Elevation and Buildings Affected
100-Year Storm Event

Alternative

Description

Estimated
Number of
Buildings
(all types) in
Floodplain

Regional Storm Event

Flood Elevation (m)
Upstream of
Elora St.
bridge
(Loc. 1)

Upstream of
Arthur St.
bridge
(Loc. 2)

North Ward
Drain Outlet
(Loc. 3)

Estimated
Number of
Buildings
(all types) in
Floodplain

Flood Elevation (m)
Upstream
of Elora St.
bridge
(Loc. 1)

Upstream of
Arthur St.
bridge
(Loc. 2)

North Ward
Drain Outlet
(Loc. 3)

1

“Do Nothing”

167

381.21

380.37

378.75

302

382.37

381.16

379.32

2

Downstream
Floodplain
Hydraulic
Improvements

153

381.21

380.37

378.51

294

382.37

381.16

378.99

3

Downstream River
Channel
Improvements

150

381.21

380.37

377.77

292

382.37

381.16

378.30

4

Harriston
(Urban/Downtown)
River Channel
Improvements

46

380.68

380.05

377.78

271

382.08

380.77

378.30

0

378.67

378.32

377.86

4

378.91

378.86

378.47

5

Harriston Bypass
Channel

Estimated Flood Damage Costs
The calculations used to estimate the flood damage costs associated with the Regional Storm Event follow the
Ontario Ministry of Natural Resources Flood Damage Estimation Guide, May 2007. The reported values were
inflated using an inflation index of 137% per the Canadian Real Estate Association to reflect 2020 property
values based on inundation damage curves.
Total Flood Damage Costs are the combination of tangible (direct and indirect) and intangible costs. For the
purposes of this Study, the estimated total flood damage costs associated with the Regional Storm Event are
based on tangible financial costs. Intangible costs (i.e. social damages without market value such as mental
health, diseases, infection, injury, quality of life, etc. ) were not quantified and are excluded from the
calculation of costs.
• Direct Costs
• Buildings (All Types - Residential, Industrial, Commercial, Institutional) – includes structure and
contents
• Infrastructure, Flood Fighting and Emergency Response
• Indirect Costs
• Loss of Revenue/Business Interruption
• Extra expenditures (support)
• Cleanup of debris

Estimated Flood Damage Costs
Flood Damage Costs are estimated as follows:
• Direct Costs
• Buildings (Residential, Industrial, Commercial, Institutional) use synthetic damage curve to assign
value of damages based on depth of flood water inundating the building for a standard two-storey
residential structure with basement
• Infrastructure – Represented as a percentage (17.25%) of direct costs, consistent with the
Provincial Flood Damage Assessment Study for the City of Calgary, March 2019
• Indirect Costs
• Loss of Revenue, Loss of Wages, Extra Expenditures (support), Cleanup of Debris are based on a
percentage of direct costs related to the type of damage (i.e. agricultural [10%],
residential/commercial/industrial, highways, utilities [20%]), consistent with U.S. Army Corps of
Engineers and U.S. Soil Conservation Services

Summary of Results – Capital Costs and Cost of Damages
Alternative

Description

Estimated Capital
Costs

Estimated (Tangible) Costs Associated with Damages From the
Regional Storm Event
Direct

Indirect

Total (Direct + Indirect)

1

“Do Nothing”

$0.00

$11,800,000.00

$2,400,000.00

$14,200,000.00

2

Downstream Floodplain
Hydraulic Improvements

$2,000,000.00

$11,500,000.00

$2,300,00.00

$13,800,000.00

3

Downstream River
Channel Improvements

$6,200,000.00

$11,400,000.00

$2,300,000.00

$13,700,000.00

$17,000,000.00

$10,200,000.00

$2,000,000.00

$12,200,000.00

$37,000,000.00

$120,000.00

$20,000.00

$140,000.00

4

5

Harriston
(Urban/Downtown)
River Channel
Improvements
Maitland River Harriston
Bypass

Summary of Work Completed to Date
• As per the May 2, 2019 MVCA notice, tree and shrub
removal is underway along the banks and floodplain of
the Maitland River in Harriston.
• This work is being completed downstream of the Arthur
St. bridge to ensure that water is not obstructed during
high flow events.
• In addition, debris left from the June 2017 flood has
been removed from the floodplain.
• Although the removal of this vegetation looks jarring, it
is an important step in ensuring water flows are able to
move downstream during floods

• This reduces “bottlenecking” and allows water to quickly
move out of the downtown core.
• The works completed to-date has demonstrated by way of
field measurement, to reduce flood impacts during a recent
January 2020 flood event

• The total cost to complete the works to-date along the
area outlined in the adjacent figure is approximately,
$125,000.00
• This includes tree removal and excavation along
approximately 400 m of the North bank of the Maitland
River.

“Before” and Proposed “After”
Floodplain Improvements (Alternatives 2, 3, 4, 5)
Looking downstream (west) of Arthur Street Bridge
Before (May 2015)

Proposed After (Conceptual Rendering)

Next Steps
• Continue tree and shrub removal in Harriston per Alternative 2, to a final length of 1.4 km along either
bank of the Maitland River in partnership with the MVCA.
• Finalize the Harriston Flood Mitigation Study Report and post online for Public information
• Present final report to Town Council and provide recommendation to move forward
• If approved by Council, proceed with Class Environmental Assessment (Subwatershed Masterplan)

Thank You
Thank you for your interest and participation!
Public input and comments are invited regarding the presented information. Information collected will
be used in accordance with the Freedom of Information and Protection of Privacy Act. With the
exception of personal information, all comments will become part of public record. If you have any
questions or wish to provide comment, please contact the following:
Annilene McRobb
Acting Clerk
5941 Highway 89
Harriston, ON N0G 1Z0
519-338-2511 ext 230
annilene@town.minto.on.ca
All comments to be received by June 15th, 2020.

