New Hamburg

Flood Mitigation Study

Welcome to the Public Information Centre
A Please sign in and join our project email list

A Review the posters and displays
A The presentation starts at 6:30pm

A You are encouraged to share your experiences
and fill out a comment sheet

A GRCA and Matrix staff are here to listen and
answer your questions about this study

A Draft proposed Regulatory Floodplain Mapping
IS avallable for review



New Hamburg

Flood Mitigation Study

Background

A New Hamburg is one of 17 Flood Damage Centres in the g &

Grand River watershed

A Flooding in February 2018 was caused by snowmelt and

rainfall and reached levels not seen since 2008
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A In September 2018, GRCA applied for funding under the R s

&
L

federal National Disaster Mitigation Program (NDMP) to
undertake the New Hamburg Flood Mitigation Study
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New Hamburg

Flood Mitigation Study

tudy ODbjectives
Update flood mapping

Estimate annual average flood

damage costs

|dentify potential options for flood
damage reduction, assess technical
aspects, complete preliminary cest

benefit analysis



New Hamburg

Flood Mitigation Study

tudy Area

Annual average flood damages

have been assessed for areas a
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risk of flooding in New Hamburgf === S

Potential mitigation options and

Northing {m)

Impacts considered by the study

were located within New

m Draft 2020 Regional Inundation Boundary
{ =4 2006 Regulatory Floodplain Boundary

Hamburg or the broader Nith | ===+

(", Region of Waterloo Managed Lands
— Dam

== = Existing Dike

=== Existing Erosion Control Works
—+— Railway

River watershed =

B commercial
B ndustrial

Institutional
1 Residential
B Not in Study Area

524250



New Hamburg

Flood Mitigation Study

P 2N

2 K| Qa4 bSGK

AwSadzt 6a 2F Dw/ ! Qa adzNwse 2F

landowners In flood prone areas

Update Flood

A Estimate of Average Annual

- ~ Mapping and -~

. Damage Estimate
Flood Damages presented in : «Fall 2019 and Winter
wBSummer 2019 cSummer and Fall 2019 2020
oPublic Inf tion Cent aPublic Information Centrg wPublic Information Centre
November 2019 has been oy e fiormation &enire o s
_ wEXpected completion by
updated with survey results sackground Revie Spring 2020
___ N o\ . ‘
| o | & Data Collection ldentity and Asses
A Potential flood mitigation Potential Mitigation

Options

strategies have been developed

and evaluated



What Is included In flood damage estimates?

Matrix Solutions Inc.

ENVIRONMENT & ENGINEERING

Financial
Flood Damage A Costs can be estimated
_ In dollars
Social A Sources of costs
A Mental health ‘ include Survey of
Impacts Household Spending
A General - and Statistics Canada
Inconvenience price indexes
In post flood |
phase

Indirect Costs

Direct Costs

Missed

Opportunities Internal

Financial Cleanup

A Loss of A Non-provision A Immediate A Contents of
revenue of other public removal of main

A Reduced services due flood debris buildings
wages to focus on and discarded

A Extra
expenditure

flood response items

~  This study estimates tangible damages only

Source: 1Bl GroufolderAssociates Ltd. Report: Flood Damage

_ New Hamburg Flood Mitigation Study - Public Information Centre #3 March 11, 2020
Assessment Study City of Calgary: Assessment of Flood Damages

A External items

Structural

External

A  Cleaning and

such as cars repair of

A Contents of buildings,
outbuildings, structures
sheds
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Estimating Direct & Indirect Flood
Damages to Builldings

Flood Damage

Data Inputs _
Calculations

Buildings
A Buildings are classified Water Elevations Flood Depths

according taype: A Water surface elevations from | |
AResidential flood events are output from the AE I(?I(()f deptrg;s de;e;lmlréed for each
A Industrial hydraulic model uilding and each flood event
A Commercial
A Institutional

A Buildingcharacteristics are

defined
Flood Depth & Damage Flood Damages
Relationships A Directdamages are computed by adding

RESIDENTIAL CONTENT DEPTH DAMAGE CURVE

up all content and structural damages
A Indirect damages are estimated as a
percentage of direct damages
A Total damagesare computed by adding
direct + indirect damages

A Damages are based on flood
levels in buildings, using the
most upto-date flooddepth-
damage relationshipdgor
building contents and structure
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g2 Matrix Solutions Inc.
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Examples of comparing elevation of first floor to
surrounding ground surface

A We viewed all buildings in theli™;
study area from the road '

A Purpose was to improve data =
quality and address data gaps==s T E
A Data we collected: i

I Building type (e.q., retail, grocery, industrial)
I Presence of basement (residential) ,
I Presence and size (# of cars) of attached garac
I Presence of muHstorey and split level buildings " s =
I Number of risers (steps) to first floor - Mipimum

I Elevation of first floor compared to ground surface
surrounding the building (min/mean/max elevation)

New Hamburg Flood Mitigation Study - Public Information Centre #3 March 11, 2020



A Matrix Solutions Inc.

GRCA Flood Damages Survey

Objective Residents and businesses are making their buildings more floos
A Collect information on buildings, flooc ;esmen.t .by' .
damages, and property owner action Raising furnaces, water heaters and storage items off basement
| floors or out of flood prone areas (garages)
to groundtruth study assumptions A Installing sump pumps, backp generators, and sewer backflow
Results prevention valves
A . . | A Waterproofing foundations
About 60% have experienced floodin |
A . | A Using sandbags and flood gates (plywood)
43% have experienced damages A Using watefresistant construction materials in basements (e.qg.,
]Slmojjdy ;}Iue to basement or garage cement board instead of drywall, painted cement floor)
ooding ,
A Almost half of residences have
unfinished basements 43% response =@
A 77% of respondents have taken (Srgtzeog N
measures to protect their property addresses in
from flooding floodplain)

s
A About 70% of respondents receive
flood messages

SWOOPR 2015 ima,gerjqcluldes- -mlat;arial.@ A
ponsmiphe 20 Fen PKnSr fv dz&SyrQa t NA y G SN

rights reserved.
| Inundation Boundaries
a (Return Period) 20 Year | Coun.tym@mdr]'@wnship dateDamammv-i.de.d,by
@ R ntial — — \ :li\n/ﬁ rﬁftglmn_.of;Wated-omand--'..rowmshlp of
@ ndusidal 5 Year 50 Y . '
O Commerdia L) e G, I :
i : 10 Year S 100 Year GRCA Produced using information-under
O Insitutiona }ﬁ_g L | Licensewith the:Grand River Consenvation
- 15 Ye Regional [§; SR e e TSR
\.\ @ on il B Reciona [?f‘ Authority. Copyright ©-GrandiRiver
N\ & Conservation:Authority; 2019.
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A Matrix Solutions Inc.

Flood Damage Results Overview

~  The number of flooded buildings and the total direct and indirect damages were estimated
for a range of flood events of varying severity

~  Flood events are described by the annual probability of occurring, I.e.,-ged0Glood
event means a flood of a magnitude that has a 1% chance of happenlng every year

~  Estimated damages are highest for less frequent flood events

- Number of Flooded Buildings Total Damages 5368
194 ,U?$4o. M ’
200 if’ $35. M
< $30. M
150 2 $25. M
53$20. M
100 E $15. M
- $10. M
50 go $3.9 $4.3
2 $5. M s0.9 $2.8 $3.6
0 $. M -
?’& Q/’bK Q/’b& Q/& <
%«@ I @« @«
B Residential® Industrial m Commercialm Institutional m Direct m Indirect

Based on local residents survey, total damages assumes 50% reduction in basement structural damages, and
25% reduction in basement content damages

New Hamburg Flood Mitigation Study - Public Information Centre #3 March 11, 2020
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Average Annual Damages

Total Damages vs Probability Distribution Average Annual Damages (AAD):
$40. M : :
cegion: A Cumulative potential damages
$35. M occurring from various flood
o events over an extended period of
g $30. M time
S oy A Averaged over time and presented
g i Avera%%,gnl\r/mﬁig r?mages as a uniform annual amount
% $20. M A GRCA survey used to adjust AAD
O
T s15 M A 50% reduction in basement
= structural damages to reflect
$10. M unfinished basements
100 Yea
A 25% reduction in basement
$5. M 25 Yea content damages to reflect
> Vea property flood protection
$. M measures
0% 10% 20% 30% 40% 50% 60%

Annual Probability of Occurrence (%)

New Hamburg Flood Mitigation Study - Public Information Centre #3 March 11, 2020
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Potential Impacts to Infrastructure

Infrastructure damages are difficult to estimate

~ amount of damage Is a function of both the flood water characteristics (depth, velocity,
debris, ice), and

~  ability of the Infrastructure (e.g., a road) to withstand flood conditions (road surface, '
span, state of repair)

Inventory of potential atrisk infrastructure

~  |Length of roads (km) flooded for each storm event

~  Bridges requiring repair or replacement if the water surface elevation reaches the gr ‘ ﬂ_‘
surface elevation at any point along the bridge e

Flooded Inundated Bridges (repairs or full replacement) Huron St Bridge on Feb 21, 2018
Storm Event  Roads

2 Year 0.0 NoO No NoO NO NoO

5 Year 0.9 NoO No NoO NO NoO

10 Year 1.4 No No NoO NO NO

15 Year 1.6 No No NoO NO NO

20 Year 1.7 NoO No NoO No NO

25 Year 1.8 NoO No NoO No NO

50 Year 1.9 NO NO NO NO NO -
100 Year 2.0 No No No No No Dec 28 2008

Regional 4.2 NoO Yes Yes Yes No

New Hamburg Flood Mitigation Study - Public Information Centre #3 March 11, 2020
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ENVIDANMENT  ENCINEEDINC
ENVIRONMENT & ENGINEERING

ldentify & Assess Flood Mitigation Options

Steps:

1. Identify longlist of potential options for
reducing (mitigating) flood damages

2. Screen londist using criteria and develop short
list of options for more analysis Vedh

3. Evaluate shortist options:

| Flood level changes (reduced flooding,
backwater, emergency access)

| Implementation costs

| Reduction in annual average flood damages
| Impacts on debris and ice jams (qualitative)
| Climate change resiliency (qualitative)

4. Assess costs and benefits, and preliminary
return on investment, for shoristed mitigation
options

.....

12
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Matrix Solutions Inc.

ENVIRONMENT & ENGINEERING

| ong List Flood Mitigation Options

Technical Economic Environmental Stakeholder Policy
Screening Screening Screening Screening Screening

Long List Mitigation Option Overall Screening Resull

Channel Conveyance Improvements

1. Channel Widening

(widening the main channel) High Low High Advanced for Further Stuc
2. Dam Removal and Channel Naturalization

(removing the dam and restoring the main channel to-geen conditions) L ow L oW L oW L oW Option Screened Out
3. Floodplain Improvement/Widening

(modifying the dike alignment to increase the floodplain width) High High Advanced for Further Stuc
4. Bridge Replacement

(evaluated by removing existing bridges) High High High Advanced for Further Stuc

Flow Containment

5. Dike Improvements

(increased height for higher protection level) High Advanced for Further Stuc
6. Floodwalls

(where there is not enough space for earthen dike, a vertical treatment can be High Advanced for Eurther Stuc

Flow Diversion

/. BleamsRoad Conduit or Surface Flow Route

(divert flows around downtown viBleamsRkoad) Low Low Low Low Low Option Screened Out
8. Highway 7/8 Flow Diversion

(divert flows around Highway 7/8 bridge via culverts etc.) High High Advanced for Eurther Stuc
Storage

9. Regional Flood Control

(NithburgReservoir) Low Low Low Low Low Option Screened Out
10. Online Storage

(lower the Dam Invert to add online storage capacity) L ow L ow Option Screened Out
Policy Solutions

11. Improve Flood Resilience of Buildings

(backflow prevention valves, basement waterproofing, sealed entrances, etc.) High High High Advanced for Eurther Stuc
12. Land Acquisition Option Screened Out
(property buyouts) Low High High Low (Assess under Future Stuc
13. Improvements to Flood Warning System

(improving the existing flood warning system) Low Low High Option Screened Out

New Hamburg Flood Mitigation Study - Public Information Centre #3 March 11, 2020
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ENVIRONMENT & ENGINEERING

Option 1 z Channel Widening

523000 523250 523500 523750 524000 524250
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A 31 fewer buildings are flooded in the 4@ar event (27
fewer for 25year, 23 fewer for 10§ear)

A Higher reductions in damages for smaller flood events®
(5-to 10-year), tapering to smaller reductions In
damages in the Regional event

Can be combined with dike and bridge improvements

Potentially high environmental impacts during
construction and if ongoing dredging Is needed

Reqguires engagement of GRCA, all levels of governme s
private property owners

Expanding channel widening for climate change
resiliency Is constrained by hydraulic benefit, land and |
environmental impacts =stimated Costs2oM

Benefit (AAD Reduction$0.51M

May improve debris and ice jam resiliency Preliminary Return on Investmen81 years
No change to emergency access (flooded roads)

4803000

........
LS NN
f . N O\

rihing (m)

4802750
4802750

--------

4802500

4502250

"...

Do Po o Ix

oylight

523250 523500 523750 524000 524250

523000

Do I

A Costs do not include ongoing operation and maintenance (e.g., dredging)

A Return on Investment (ROI) is preliminary and more advanced economic assessment wo
be done as part of further studies

New Hamburg Flood Mitigation Study - Public Information Centre #3 March 11, 2020
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Option 2 7 Dike and Floodplain Improvements
for 100 -Year Protection

Easting (m)
523750 524000 524250
] ] S0 NG P> /f ‘ :*’/ 3 } ff_bﬁ w*‘f’f‘g‘ v.id "_'-: 4 &/ 5 5 /’» C3 Draft 2020 Regional Inundation Boundary
P TR TR Y A . ﬁ""' — NS A AN GRCA Owned but Township Managed Lands
D eSC rI ptl O n A N j = o JY [ L emove exis '“”(J ' v ﬂ“ (f s, A 5h~ i ;_' " ._‘__&\ '. GRCA Owned and Managed Lands
s Ot I N /] & _;"7' “ di "% : ' f;‘ ﬁ'ﬂ? ?"‘“ i 3 l \\Q\, . Township of Wilmot Managed Lands
_ _ ] o . N NE2s ;':; - New, Dike to Prov |df_ 100 _“'* ou B N (00 Region of Waterloo Managed Lands "
b G 0! Year, Flood Protection = "] Parcel Fabric 8
A Move existing dike to create additional floodplain area s>~ | B :
e G e R A ; - 37-3‘:“-"”"-'3‘»-;' : N L8 — Proposed Vertical Wall Treatment
e ’a . & =0 - = B —— Hydraulic Cross Section

Modify,existing g

== = Existing Dike

\ | - Existing Erosion Control Works
. —+— Railway

- Highway

— Road

A Raise height of dike to 0r& above the 10§ear water level

Evaluation

A Higher dike causes backwater impacts for the Regional e B
(regulatory) event, which aneot acceptable without
additional and extensive mitigation to reduce Regional 5 AR\ )
backwater impacts, or land acquisition

41 fewer buildings are flooded in the 4@ar event
(59 fewer for 25year, 83 fewer for 10§ear)

Nearly complete reduction in damages in thdlrough
100year events, and slightly higher Regional damages

Requires engagement of GRCA, all levels of government,
private property owners

Impacts to private property from raised dike, number of
properties affected depend on dike alignment

Increasing flood protection level for climate change L. . A st o R

resiliency Is constrained by backwater impacts Estimated Cost$28M

\ “
Remove exl tmt ?’ A
. 5

Northing (m)

Vcrtlcal Id“ AR\ 7
,\l \,
he’xtmm 1t R

d-a‘:a"i'f.{r‘:}:‘:‘;‘ Ak
L s P A R I b O e -
D T ‘\ NG \ ‘— EXISTING BERM
’ Vertical wall treatment

— EXISTING CHANNEL :
(where applicable)

2P

Do Bo  Po T o Do I»

May improve debris and ice jam resiliency Benefit (AAD Reduction0.69M
Improvements to emergency access (flooded roads) until ~ Prefiminary Return on investmengl years
the dike Is overtopped (Regional flood event) A Costs do not include mitigation of backwater impacts, operation and maintenance or land
acquisition
A Return on Investment (ROI) is preliminary and more advanced economic assessment would

done as part of further studies

New Hamburg Flood Mitigation Study - Public Information Centre #3 March 11, 2020



Option 3 7z Dike, Floodplain, and Channel
Improvements for 25 Year Protection

Description

A
A
A

Move existing dike to create additional floodplain area
Raise height of dike to 0.1&20m above the 25/ear water level
Widen channel along a 170 reach upstream of the Highway 7/8

bridge to mitigate backwater impacts

Evaluation

Do o Po Do T Do Po Do I»

Lowers the water level between the Dam

all flood eventqup to 40 cm during the Regional flood)
41 fewer buildings are flooded in the 4@ar event £l

(59 fewer for 25year, 13 fewer for 10§ear)
Nearly complete reduction in damages in

events, then smaller reductions in damages for eventsyey

Minor backwater impacts upstream of the
flood but no impacts to any structures

Requires engagement of GRCA, all levels of government, private

property owners

and Highway 7/8 bridge f

thdlrough 25year

Dam during the Regiona

e R P

. . . . AN, MR A | \'—-EXISTINGBERM
Impacts to private property from raised dike, number of properties oo [ T

affected depend on dike alignment

(where applicable)
Typical Dike Section

NTS

523000 523250

Increasing flood protection level for climate change resiliency Is

constrained by backwater impacts

May improve debris and ice jam resiliency
Improvements to emergency access (flooded roads) until the dike Is

overtopped (>25year flood event)

Estimated Cost$26M
Benefit (AAD Reduction$0.60M
Preliminary Return on Investmentd3 years

and maintenance or land acquisition

Matrix Solutions Inc.

ENVIRONMENT & ENGINEERING

524000

C3 Draft 2020 Regional Inundation Boundary
GRCA Owned but Township Managed Lands
GRCA Owned and Managed Lands

~ Township of Wilmot Managed Lands

& - (. Region of Waterloo Managed Lands

[} Parcel Fabric
Proposed Top of Dike
s Proposed Vertical Wall Treatment
— Hydraulic Cross Section
Proposed Conveyance Improvements
o Dam
= m » Existing Dike

i
. | === Existing Erosion Control Works

524000

¥ —— Railway
’ =~ Highway

A Costs do not include mitigation of backwater impacts upstream of Dam, operation

A Return on Investment (ROI) Is preliminary and more advanced economic assessme

would be done as part of further studies
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Option 4 z Dike Improvements for
10 year Protection

Description

A

A

Evaluation

A
A
A
A
A
A
A
A
A

Matrix Solutions Inc.

ENVIRONMENT & ENGINEERING

524000

524250

m Draft 2020 Regional Inundation Boundary
GRCA Owned but Township Managed Lands
GRCA Owned and Managed Lands

. Township of Wilmot Managed Lands

(. Region of Waterloo Managed Lands

["__] Parcel Fabric
Proposed Top of Dike

~——— Hydraulic Cross Section

- Dam

= = = Existing Dike

== Existing Erosion Control Works

S —— Railway

—— Highway

—— Road

Extend dike from Hartman bridge to Pedestrian bridge and
around the Fairgrounds to protect downtown core

Raise dike from current-Year level to 0.1%).20m above
10-year water level

Raises the water level {8 cm) between the Dam and
Highway 7/8 bridge for all flood events

41 fewer buildings are flooded in the Y@ar event
(6 fewer for 25year, 4 fewer for 10§ear)

Nearly complete reduction in damages in thdlrough
10-year events, slightly higher damages for events-yddr

Backwater impacts negligible upstream of the Dam

Requires engagement of GRCA, all levels of government,
private property owners

Impact to private property from raised dike, number of G S
properties affected increases due to extension S — Al St i W

Increasing flood protection level for climate change resiliency Estimated Costs7.7M |
is constrained by backwater impacts Benefit (AAD Reductionf0.32M

.. . _ _ _ Preliminary Return on Investmen®4 years
Raising the existing dike, without realignment to create

' ' : ' A Costs do not include mitigation of backwater impacts upstream of Dam, operation and
floodplain, may worsen debris and ice jJams mamtenance or land acausition pacts up p

No change to existing emergency access (flooded roads) ~ #  Retur on investment (RO1) is prefiminary and more advanced economic assessment

—

L, K EXISTING CHANNEL

\
‘— EXISTING BERM
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Matrix Solutions Inc.
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Option 5 z Pedestrian and Highway 7/8 Bridge
Replacement

A Backwater impacts of the Pedestrian and Hwy 7/8 bridges were considered [ o /& S
individually

A Backwater impacts are mainly due to Hwy 7/8 bridge up to theyi€0 flood, |
and mainly due to Pedestrian bridge at Regional flood 1 It

A Combined replacement of both Pedestrian and Highway 7/8 bridges was incl | &
in the shortlist CaT sy
Description

A Evaluated by removing both bridges from hydraulic model, replacement bridg
assumed to have negligible impact on water levels due to redesign

P / N S Ve ‘s : oV SN : - O .
Y, " B i VN N : g ) o i D ) (S | e, Sy W, © o~ A
. y - - I : L NN A i\« - : i :
m . b A N AE o N WS ‘ - {pe(ie‘g@_f‘lan'b'r|d gggg
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3 L b o 4% ) , 3 o o i AN 2 ‘ y P S
Y \ - / %\ ~ . . N V4 :
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\ ‘ B . 7 L : -~ >, .'4'"'@"- ) 4 b N o 3 N ‘_';‘ . S :
> A . . G T 4 < g, RS ORIANR 1 5 . E N :
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Lowers the water level 135 cm between the Dam and Highway 7/8 bridge for
flood events

Highway,7/8 brit(ge

16 fewer buildings are flooded in the 4@ar event (10 fewer for 2earr, ol ) et T
13 fewer for 106year) e R CARN

Reduces damages by 10% to 30% for thtarough 100year events and by 5%
for the Regional event Estimated Cost$1821M (fU” brldge replacement)

New bridges can be designed for climate change, debris and ice jam resilienc:yBe”_eﬁ_t (AAD Reduction$0.17M |
No change to emergency access (flooded roads) Preliminary ROI106 to 123 years (before eraf-lifecycle)

Estimated cost and ROI are for a replacement bridge installed beforefend A It is outside the scope of this study to determine bridge designs that would achiev

lifecycle the desired hydraulic improvements. A simplified cost was carried forward to
analyze the ROI. The estimated implementation cost is based on the simplified

Replacing bridges at the end of lifecycle, the marginal cost of improving the assumption of $8,000/fdeck area based on the existing bridge dimensions plus

Do Do Po Po  Po Do I»

hydraulic capacity of the existing bridges is estimated to haaasabenefit 30% to 50% cost increase to achieve a more hydraulically efficient bridge (e.g.,
wider span, improved bridge piers). Cost does not consider operation and
of 15-25:1 maintenance. ROI is preliminary and more advanced economic assessment woul

be done as part of further studies.
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Option 6 z Improved Flood Resilience of Buildings

Description

A Implement residential lotevel flood resiliency measures —
_ _ _ _ Proposed Resilience Measures for
iIncluding basement waterproofing, sealing basement Reduced Basement Flood Damages
entrances (doors and windows), and installing backflow
prevention valves Eirct floor

A Assuming 80% reduction to basement damages for flood elevation

resilient residences within the 5¢ear floodplain until the o Sealed basement
first floor 1s flooded ° — B entrances
water level
Evaluation P Basement
- t fi
A No change to flood water levels or number ofristk S;:"V‘“;:in :’a Efrlprm e
buildings; mitigation option reduces basement flood / e
: prevention valve
damages only
A Reduces damages by 30% to 70% for thadugh
100-year events and <5% In the Regional event Estimated Cost$1.6M
A Requires voluntary private property participation Benefit (AAD Reduction}$0.35M
A Number and extent of properties can be optimized to Preliminary Return on Investment years
maximize return on investment A Estimated $25,000 cost per residential building
A Low implementation cost compared to other options A If the first floor is flooded, damages for the basement and first floor
A . are per existing conditions
Numbzr gffpropl).ertles af?d prOpOSIIe_d measures can be A Costs do not include homeowner operation and maintenance of
expanded Tor climate change resiliency measures
R h debri dicei i A Return on Investment (ROI) Is preliminary and more advanced economic
No change to debris and ice Jam resiliency assessment could be done as part of further studies
A

No change to existing emergency access (flooded roads)

New Hamburg Flood Mitigation Study - Public Information Centre #3 March 11, 2020



g8 Matrix Solutions Inc.

= N ;J I'\ "NMENT Q. C N O
L 1‘\! Y . ")\ l\.!‘ N !"! . I‘:; l L\ tm IN'UO )

Option 7 z Vegetation Management

Description

A GRCA evaluated the benefits of vegetation removal
between the river bank and the existing dike for
approximately 1,600 m

A Evaluated by reducing roughness coefficient in hydraulic
model
Evaluation

A Lowers water levels-& cm between the Dam and
Highway 7/8 bridge for floods between ay2ar and
100-year return period, and-B cm during the Regional
Flood

Reduces damages bylP% for the 5through 100year
events, and by 2.5% for the Regional event

Engagement of all landowners would be required

43 4 &
n
4

Estimated Cost$0.2M

| | Benefit (AAD Reduction$0.04M
Annual maintenance of vegetation removal would be Preliminary Return on Investmens years

required to maintain improved flow conveyance

.. . - : - : T A Costs do not include operation and maintenance
Limited potentlal to Improve debris and ice Jam reSIIIenCyA Return on Investment (ROI) is preliminary and more advanced economic

Limited climate change resiliency because vegetation assessment would be done as part of further studies. |
. . A This assessment is for initial clearing of vegetation and does not include
management haS Sma”er ImpaCt at h|gher ﬂOWS annual maintenance

Io o  To o >
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ENVIRONMENT & ENGINEERING

Flood Depths 5 Year Return Event

Nortyng (m)
Narthing =)

Option 6 Improved
Flood Resilience of

. . Buildings does not
OptIOn 1 Opthn 2 require hydraulic
modelling to estimate
benefits; therefore, no
flood depth maps are
generated.

Option 7 Vegetation
Management has not
resulted in significant
changes to flood
depths (<0.04m);
therefore, no flood
depth maps are
generated.

SWOOP 2015 imagerincludes material © 2015 of the
vdzSSyQa t NAYGSNI F2NJ hydlFNA2d | £ §

] [
u County and Township datdData provided by the Region of
I ‘ , I l t I O n ! I I ‘ ’ I I Waterloo and Township of Wilmot.
GRCAProduced using information under License with the
Grand River Conservation Authority. Copyright © Grand River
Conservation Authority, 2019.
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