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Disaster Resilience by Design

The Challenge for Local Governments ..
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- Wind Storms
- Extreme Weather

Find resources to:

* |dentify and characterize hazards
* Assess risks
Communicate results
Develop safely
Maintain infrastructure
Plan for emergency response &
recovery




natural hazards
management program
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- Understand hazards & risks using proactive approach
- Reduce risks to life, infrastructure & environment

- Ensure development policies limit future risk

- Educate community

- Maintain a hazard database

- Liaise with scientific, academic & government organizations to create and follow
best practices
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resilience planning

e~

 Risk assessments for
natural hazards

KILKENNY RD

BUSHNELL pL

* Natural hazard
management plans and
implementation strategies

« Hazard and environment
development permit areas

* Development standards for
buildings, infrastructure,
and utilities

 Long-term asset
management planning

* Increased community
awareness
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creek hazards

« Extensive creek network that poses a risk to public safety,
municipal assets and private property

« Climate change projections indicate increasing intensity and
duration of rainfall events

« Aging storm drainage infrastructure is vulnerable
« Creeks work as a system — upstream and downstream impacts

« Current development policies limit risk exposure; this proposed
mitigation program is to manage existing risk
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Stormwater Asset Risk Assessment

Asset Hazard
Characterization Characterization
v

Hazard Analyses
Hydrologic, Debris Flood, Debris Flow Assessment

\/
Culvert Overflow (Blockage)Assessment
\ \/
Hazard Scenario Modelling & Mapping
\/ \/ \/ Vi
Risk Analyses > - Risk Reduction Options Assessment
v v v

Risk Reduction

Options & Costs

Risk Ratings Risk Management Web
(Creek and Asset) Application (DNVHIT)




safety risk

Annual individual risk of fatality >1:10,000
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economic risk — top 5 creeks
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Debris Geohazard Risk Assessment &
Mitigation Options

Priority Matrix

Risk Magn ‘Owmership Feasibility Score Totals_|_Final Priority
Cost
#of Properties Upstresm. .
Riskto Life >53M=1 Practicality sl 2
Affectad Naturs Hazard Origin Watershed = |2 First Pass
andar Property 0 |sim=2 TechnicallyFeasible | % | & | 5 - _—
Single=1, st - Urban=s Oumership \ e 3 z / Comment Funding
More than 10= 3 Natural=D DNV=5 Erds . 5 3 Comment
Econo| 1o s100500k-a|  1-verycr
s mic HOTOIV=0 | <1 00K=5
Weight 2.5 25 5 2 2 2 2 2 sof30]20] 100
Mission Creek 5 4 5 5 [ruttiple DMV culverts 3 Urhanized stream 15 30% 3 3 OnBCHIands | 48 [ 19| 12 | 785 1 Diebris Basin on Powerline Trail sbove Rondoval Cres. 100% DMV
Thames Creek 5 5 0 3 | Dl sulvens 3 Uthanized stream 1 805 3 g | modestesceess |50 o5 | 49 57 2 Diebris Basin at Tourney, construction 2017 (A NP
and challengss Grant Funding
e 5 5 0 3 |ony sulverns 3 Ubanized stream 25 | s 3 g | modertesccess | ool jg 12| e | 3 Db Basin 2t E Braemar, sonstruction 2016 100 DY wth
and challenges Grant Funding
Gallant Creek 2 c 5 S| euens wrdebris L | Funeffiomidian RverDr | o | oo - o | meermesosess | oo LT oo A Debris Casin @ Clffwasd, comstraction 2077 104 DNV with
barrier develapment and challenges Grant Funding
Gavles Creek A 3 c | — 1| Medeslepmenizoad | = + | Getedmocess | 20 |85 | & | sas | o | Debrisbasin sndcheck dams pstream of properias, cubver P
crossings replacement or susles
ez 1 1 5 0 |Private 0 natural 15 30% 5 5 [remee i‘:“"u‘ *e==l30| 3 | 20 53 6 Encourage seasonal use: restriot development 0
Limited b > o
ey 5 2 5 0 |Privae 0 | Orlytprivate readerossing | 1 0% 1 3 Meienng |8 2| 8| 525 |7 Channglization and Large Berm Sanstruztian 20
b
Holmden Creek 1 1 5 0 |Private, na BP 0 natural 1 10z 5 5 |remore ;‘"y’ 200e==l 3p | 2 | 20 52 8 Eeenres soeperel ey eaie davslment 0
[EEnicaae=s ] 1 0 3 |Ow Culvert 3 SeveralDevelopments | 5 ¢ 0% 5 5 | Buldhesessolf | 43 49 20| 515 9 Debris Barrier at STMCULO0259 $60K
dischargs MSP
Unnamed Creek 2 . B 7 o e ————— 5 |Medevsicpment Sruralioza| o z 5 | Meewsespreaa | T T [ Femeous Trash Rack. and Install Debris Barter at o
crossings maint. acsess poor CTRICULOBEED
‘Shone / Undernill Creeks = . E P 3 ol T e = L [remotebostscsess| [ [T T || it business iosnse restition o seasonal use; futther o
oy analysis re bank erasion
Panorama Creek 3 1 3 3 | DN Culvert 1 [ de”z‘z’;::;“ fn=d 3 50% 3 2 Limited access | 25 | 14 | 10 49 12 Channel Upgrades at 2525 Panarama Orive $500K
Mackay Creek - West Z z o o v ——— : banioed e e P . BEEEEEE e o 15 | Mdkiple Culvsrt Replacements. To review ks folowing MY o
mitigation works design completion
N Impacted By MY Tultple Cuvert Fep =T K follovwing F1Y
Mackay Creek - East 5 5 0 5 | Multiple DR cutvens 3 Uranized stream 05 0 1 g | mpactedBy |17 8 18 1g | MWpleCubrert Replacements. To revieut risks following 1
mitigation works design completion,
Scott-Goldie Creek 1 1 5 0 |Frivate 0 natural 2 a0 4 3 | namowsteeproad | 30| 4 [ 18 48 15 Deflection berm, Faundation hardening $400K
Ward Creek 4 1 0 3 oM Culvers 1 Mo development, 2 oad 5 100 5 3 |Menowsteroad| o) yg gy | aas | 16 Debris Barrier at STMCULODGE2 $50K
crossings maint. access poor
Zh bove P
Cleopatra Creek g 2 1 4 | o cuwens 1 omes sbeweFanctams | 25 50% 2 2 Limited access | 20 | 15 | 8 13 17 | Check Diams, surface water diversion of culven replacements Y

« Assessed risk to public safety, property and assets (roads and storm sewer)

« Decision matrix prioritized creeks based on risk, ownership and feasibility
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risk control

Debris Basins

“Increase X\’
€hannel Size, ™*

Channel Upgrades Culvert Replacements



Disaster Resilience by Design e
A Profile of Earthquake Risk

Hazard Potential Impacts & Consequences
¢ ground shaking

® building damage

® |andslides .
e,

liquefaction

lifeline services

injuries & social
disruption

Vulnerability Disaster Resilience
® buildings

¢ people
—=® economy
infrastructure

® adaptation

® mitigation
|, emergency
management
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Disaster Resilience by Design
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Liquefaction Spreading
Lateral Displacement (inches)
Sand During the earthquake...
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Disaster Resilience by Design
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Building Performance — m7.3 Georgia Strait

,*., ) Capitano . M Note: This map shows expected patterns of buliding damage for a SE0 .
! ; Laks S M7.3 scenario earthquake in the Strait of Georgia. Estimates are based ,«'r 2% 4 ) y ,Damage '.Do.tentlal
N | on the likelihood of damage in each of five states (none, slight, X . Likelihood of Building Damage
: moderate, extensive and complete), Map patterns reflect the mest O )
likely state of damage for a given area ST B Complete: structural failure, danger of collapse
r e Extensive: structural failure, not repairable
\\ \ [} .
"j \.{.;\ ¥'~‘ \ A Moderate: localized damage, repairable
[ { N 2
A L Slight: minor damage to walls & supports

BB None: no significant structural damage

Disclaimer: Results of our analysis are intended to show regioral trends and
shouid be used as a guide only, The results do not replace a reed for more
detailed site-tevel geotechnical investigations for seismic design, construction
and/or engineering purposes
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Disaster Resilience by Design
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# Buildings Without Lifeline Services after 7
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Disaster Resilience by Design
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Disaster Resilience by Design
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UBC Business Disruption and Loss Model

Built Environment After Chang, S.E., et al., 2008: MCEER Technical Report

Vulnerability Loss of Functionality Probability of Closure

Building o, { Neighborhood

Loss of Business Revenue

m‘f

~ $S4.4 M per day of business-related losses

» lost wages & business income
» rental & relocation costs

S4.4M/day
~90%

DNV Gross Daily Revenue ™ =loss
~S5M per day

| fed |
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Canada Canada
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Disaster Resilience by Design

From Knowledge to Action

EARTHQUAKE READY ACTION
GSC Open File 7677

A Profile of Earthquake Risk for the
District of North Vancouver, British Columbia

J.M. Journeay, F. Dercole, D. Mason, M. Westin, J.A. Prieto, C.L. Wagner, N.L. Hastings, S.E. Chang, A. Lotze and C.E. Ventura

Earthquake Ready, Disaster Resilient

S

NORTH VANCOUVER
DISTRICT

District of North Vancouver
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Canada Canada VANCO UVER



Disaster Resilience by Design
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L Manage risk to District
assets

A Living Document

U Encourage EARTHQUAKE READY ACTION |
preparedness

J Promote business
continuity

O Prepare for effective

response
D Plan fOf' recove ry Earthquake Ready, Disaster Resilient
. A companion to the Profile of
O Collaborate with \
stakeholders x w B
NORTH VANCOUVER
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Effective risk communication helps to...

* build social community — shared responsibility

* incorporate resilience measures into development process
* improve lifeline/infrastructure functionality

* increase response capacity

e plan for climate change
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Fiona Dercole
North Shore Emergency Management

fdercole@nsem.info

NORTH SHORE EMERGENCY MANAGEMENT


http://www.nsem.info/

