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The aim of the Adaptation Resilience Program (ART) is to build the
capacity of professionals in Alberta to adapt to climate change.
This module was recorded in September, 2021.

Professionals across the Prairie region may find this training
useful.

Supported by the Natural Resources Canada’s Building Regional Adaptation Capacity and
Expertise (BRACE) Program and the Government of Alberta
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Module Overview

* Introduction

* Purpose of risk management

 Topic 1: Principles

* Topic 2: Overview of the risk management process

* Topic 3: Evaluating risk — what to do about it.

 Topic 4: Evaluating treatment options and making decisions
 Topic 5: Treatment and monitoring and general discussion

* Questions and discussion
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Preamble: Purpose of Risk Management
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Context and relationships with other modules

. Economics . Communication

Climate Change Risk Risk

101 |dentification Management

!

— e —— ——

\
Agriculture Community Infrastructure Watershed
Planning Management
——
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Risk management is. . .

. iy . When | ask to consider risk
Taking positive action to o e s
understand and manage risk.

n the design process, this isn't
, quite what | meant
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© Assaciated Engineer
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Topic 1: Principles
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Principles of risk management

Continual Improvement Integrated

Continually improvedthrough
learning and experience.

An integrated part of organizational
activities

Human & Cultural Factors

Takes account of behaviour and
cultural considerations .
Value Creation

and
Protection

to consistent and comparable
results

Best Available Information Customized
Evidence based drawing on
historical and current information

and future expectations

Processes are customizedand
proportionate to context and
objectives

Dynamic

Recognizes the changing nature of risk
and anticipates, detects and responds to
changes in a timely manner

Inclusive

Includes timely involvement of
stakeholders

" into Evaluating

Structured / Comprehensive

A structured and comprehensive
approach to risk management leads



Topic 2: Overview of Risk Management Process

~ g \“C\ 4 N ™

P H= / l X= Lii—*l-l; COSI:::?C

Warm, humid, y+z

Fire, drought,

flood, tornado...
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\ /L \. J \_ J
Context Identification Analysis Evaluation Treatment (Action)
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ISO 31000 risk management process

* |SO 31000 is the international

standard for risk management.

N

Scope, Context, Criteria

Risk Assessment

Risk
ldentification

* It is generally adopted by most
Risk

Consultation

frameworks that consider risk — e.g.
14001, 55001, 14090,

Analysis

Communicationand
MBIADY pue BulIoHUO

Risk
Evaluation

Rlsk Treatment

. Recordlng andReporting ‘
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Step 1: Scope, context, criteria §

Scope O | }@;/

Whattime horizon?
20507 20807

Context (Internal/External)

W here? Whatis important to customers/stakeholders?
Urban? Rural? / Community resilience?

Whatis the social, economic, physical environment?
River proximity, transportation routes, economic status?

( Criteri ) Whatis important to employees/organization?
riteria Supply chain reliability, safety, . . .

W hat criteria will you use to Data. inf 6 " tandard it icies:
evaluate risk? ata, information systems, standards, culture, policies:
' Asset data, design standards, staffbeliefs, climate policy

& )

Purpose Principles Process Evaluating Decisions Monitoring



Steps 2 - 4: Risk Assessment =l

e

: _
eeeeeeee 2. ldentify N
» Sources of risk (hazards & vulnerabilities),
T areas of impact, possible events

2| 3. Analyze

e - Cause analysis, consequence and likelihood
e analysis, existing controls,

10 100 1000 10000 100000 1000000 4 E va I u ate
Insignificant i oderate j Catastrophic [ ]
0's

*This is for a water systemin BC. The position of these . Comparison with risk criteria — tolerability,

hazards will change based on local hazards and

vulnerabilities. treatment need

Note: The scope of this assessmentincludes climate and
other types ofrisk. ﬁ
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Step 5: Treat Risks

* |dentify and select treatment options

* Planning and implementing treatments

+ Assessing the effectiveness of
treatments

» Confirming if residual risk is
acceptable and potentially taking
further action

Purpose Principles Process Evaluating Decisions Monitoring
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Step 6 & 7: Monitor, Review & .

E— )
Communicate %'

Monitor & Review
» Monitor risks, emerging risks and trends

* Monitor effectiveness of controls . .
Future Risks @ |

* Analyze lessons learned

Communicate & Consult

* Who needs to know?
eurasia
group

* Who can help?

Purpose Principles Evaluating Decisions Monitoring



—
Step 8: Record and report § .

-
* Document the risk assessment and g
actions to be taken (risk registers)

(] D O C u m e nt O u tCO m eS Of a Cti O n S . Climate-related dr::r of i?ads Level of ::;zlpw:%;:;:mc:i;Matinn
l | "R 5O e O i

3 o I ]
Warming Extreme Emgmg Precipitation Snow  Damaging Sea Ocean Carhon dioxide Risk level with Risk levelwith
re a I I I e n S trend temperature lre precipitation cover cyclone level acidification  fertilization highadaptation  current acaptation

Africa

Climatic Risk & potential for
drivers adaptation

* Provide information for decision e N Rl | i e ]

Key risk Adaptation issues & prospects Timeframe

degradation at present and increased demandinthe | managemen, grounchrater assessment, integrated H'esent
future, with drought stress exacerbated in water-wastewvater planning. and integrated l2nd and water

. drought-prone regions of Africa (high confidence} govemarce g ey [ED:L\-;‘D&D} -.'/r/

making L O P i
0832100, s

Reduced crop productivity assodiated with heat and » Technological adaptation responses (e.q,, swess-mlerammp Very Medi \'iw
drought stress, with strong adverse effects on varieties, I::':Ii:alson enhanced observation systems) Jow sal high
regional, national, 2nd househald ivelihood and food | # Enhancing smallholder access tucredutard other aitical . Presenl -‘.'//

* Report through organization o | B e ot o m e =R _N—

infrastructure (righ confidence) levels to suppart agriculture (including early waming systems)

w
and gender-orientad policy ! * i A,
1234) = Agronemic adaplation responsss (e.g,, agroforestry, L (A7 flg;')
conservation agriculture) L lac /

L]
- e - ) ok Vary . Very
® ‘ : O d e f e q e y m et h Od Changes in the incidence and geegraphic range of = Achieving development goals, particularly improved access I o Medim high
vector- and water-bome diseases dus m cha in 10 safe veater and im sanitation, and enhancemant of
n S I r r u n C J J the mean and variability of temperature amim';ﬁ's public healﬂrﬁ.mcﬁnrlljs such as surveillance Present 7/

bkt S . dagi
predipitation, particularly along the edges of their = Vilnerahility mapping and early waming systems e Blear-term

it i 3 12040 AL
distribution {mefitim confidence) « Coordination across sectors [2020-2040)

information to be reported s it e e W |y,

Wi |1(2080-2100) . IS

Purpose Principles Evaluating Decisions Monitoring



Risk context and reporting

Goals,
Obijectives,

Expectations

Asset Planning
« Capital
« Maintenance
» Operations

Capital program
Alarm response
Ops scheduling

Purpose Principles

Corporate Risk

Risk is Corporation significant

Departmental Risk

Management

Reporting

Risk is department significant

r Infrastructure Risk

Service Risk Asset Risk Project Risk

Visualization
~ & Reporting

Actions

[ Dynamic Background*
I | Supply Chain
Operational Maintenance Capital | Risourcing
Activity Activity Activity | 'nan e
| ] I Regulation
Infrastructure Activity

Background* - slowly changing risks, e.g. asset deterioration
Evaluating Decisions Monitoring






Topic 3: Determining what to do about risks
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Treat risks

Avoid - Eliminate the causes
Reduce - Reduce or mitigate the likelihood or consequence

Share / Transfer - Outsource, Insure

Accept - Contingency plan, react

[ 5 N Evaluating
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Solutions to treat risks

CAUSE
Proximity to forest

PROBLEM CONSEQUENCE
Property at risk Loss of working

and potential wildfire of burning space

Intermediate

Preventive Corrective

. Solutions . Solutions solutions
Create fire break & Install sprinklers Have alternative
fire smart actions work location

[ 5 N Evaluating




Treatment of risk

Where a risk sits in risk space can help us understand what to do about it.

Consequence
Likelihood Insignificant Minor Moderate Maijor Severe
] 2 3 4 )
Frequent mess 10 15
process /
Likely 4 outsource8 12
Possible 6 9
Emergency
Unlikely 4 6 8Planning /10
N Insure/Z
Rare 2 3 4\ 5
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Solutions

Major __
Capital

Minor
Capital —_

Operational —
Solutions

[ into W Pupose [ rincices W Proces | 00000 [ Decisons [ Monitoring W Wrapup |

Costs Residual Risk

[ g New works G S?S Low?

e.g. Repositioning of
overflows /return
points
Fencing around
hazards

Catch drains
Monitors /
telemetry etc.

e.g. Working
practices
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Case Study

You have a pond that ices up over the winter.
As temperatures increase due to climate

change, that ice may be too thin to go on.

~ Eliminate options

~ Reduce options
~ Isolate options

~ Control options

A.What would be a low-cost adaptation

action?

B. What might be an “eliminate™ type

adaptation action?

_ Protective options

Procedural options

Put your responses in the chat window.
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Topic 4: Evaluating treatment options and making

decisions
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“One day Alice came to a fork in the road and

saw a Cheshire cat in a tree.

‘Which road do | take?’ she asked.

‘Where do you want to go?’ was his response.
‘I don’t know,” Alice answered.

‘Then,’ said the cat, ‘it doesn’t matter.”

- Lewis Carroll
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Decision making

@ Baseline risk

' | } ($'000s)
Is it unacceptable? mpac s

2 5 15 100 500

)

@ Residual risk 3=

Is it acceptable? 38 g5

=28
%‘8‘, 0.2
LR L] (D

Affordability h 0.1

What can we afford?

@ Alignment
How does it align to corporate

policies, political profile, strategic
direction, community resilience?

. Cost benefit
Do the benefits

outweigh the costs?
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Cost benefit evaluation

Keep it simple

Capital 0 : Economic,
perational Social / . |
coste® Costs ($) environmental  © Detail appropriate to the stage
Costs ($)

Engage others to help

Cost Whole Life Costs (NPV)

Benefit Benefits

What's driving the decision?

Current Service Forecast Residual
Risk($) Service Risk($)

[ Economic Social Environmental }

*NPV = Net Present Cost ($)
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“Ranchlands Grain Facility” Case Study

Cost Whole Life Costs (NPV)

Your facility is vulnerable toriver Benefit ~ Benefits
flooding. ($300k annualized risk)

Option 1: Raise the building

Base Risk $300k $300k
($1,000k) Cost $1.000k $100k ./
Option 2: Construct floodgates Residual Risk 10 50 ?
($100K) Risk Benefit 290 250

Cost Benefit 3.4 04

* It can be difficult to quantify the environmental and social benefits but these are essential to consider.
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Topic 5: Treatment monitoring
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Using a risk register to help monitor risks

With the right information in a risk register, we can use it to help usmonitor

Actions
(investment

Current
risks

Control
measures

Base/
Uncontrolled risks

risks.

needs)

Inherent Rick ‘Current Rizk
Master ID | Date Added |Senvice Area Risk. Asset(s) (Causes Likelihood Risk  |Explanation Mitigating Conbrols Likelihood | Risk Explanation Action Plans
: 2 . Building iz aging, high Roof, plumbing issues known. Structural et T ¢
i ADec-14  |Admin :ﬂ:" a"d::?::?mi:::" H‘-'"‘::Euar ercundwater, delayed HS urknown. Air guality and structural issues NS hlldlrﬁ'::::nmam e
5 iy mizinterance: need further evaluation.
D Cusrrent rurmwsy surface is in disrepair, existing
Iriad e e due to
2 1 s Inabifity to provide service or damage to B “:*E:::di“mm:u n;:‘:;:iu:enf a1 Damage to aircraft: potential for major Inzpection programs. patch repair, closwre of one o1 s0o maintenance may resultin sircraft damage a5 |Review airport fee strategy and/or
planes due to asphalt degradation TR e | incident or fatality runway Bl o rposed to major incident Fatality keeping the airport facility
) Currently receive complsints
g Airport shutdown due to regulatony non- i Snow Clesring required by FAA Megative PR; legal process; proceedings : Regulzstory impact negated, consequence is Review airport fee strategy and,or
A-Dec- rport rport crew: 500
3 il compliance for snow chearing maintenanoe i year round : agminst City Clearing af rumway by PW iz - excessive maintenzcre for underused fadlity keeping the airport facility
Aze and Deterioration
Inacequate fireflows availability cue to Freezing g 8 £ £ 1y Flagging or nating low pressure
2 ADec14 |Fire Depa nt |fedsi ble hydrants or hydrants with Damage chicies 1 Higher damage dl..!‘tB increzse fire Public u’uks responsible for malmlalmnghydmts oz 50 Assume 1uu:\.|r.renc: every 5 years where hyl
- response/set-up times. Process in place for out of service hydrants Fycirant status impedes response 2
low pressure/flows (Water system design or system Winter maintenance program
[operstion
Inability to fight multi-story fires due to lack of - . - .
(Current lace to store in off Azs 1 et al Ladder trusck labile the et
5 A-Dec-14  |Fire Departmant | acosss to ladder trudk from Mew. To April g ey e place . o1 e e PAutual sgreement with Yorkton - time to respond ool 27 : a1 gies T =
; times destroyed every 10 years with College.
[winter months)
.B‘:mm P:r: 5 c‘}? NI.D:.:.';?:P‘:“I E‘:A: Equipment does not meet curment standzrds,
5 : . 2 i injury could nesult in lizbility to the an , i R - 2 _
I Berident nt - ald i that does not nt checked occa =22 o cluding some Sicant: it safety
a 4-Dec-14  |Parks and Rec njury o Ry ey S Equipment ST a5 social cost to the community. 1in 5 years et iy 3 0.2 g UG P A Cost estimate to upsrade: 5250,000
Kinsmen Park meet current standards B S g - damage criteriz. But major isswes are mitigated through
significant injury or could be higher likely e
hood of minor injury e
- desizn & construction isues? Iice quality issues and hesting/cooling issves |- have owtside contractor monitoring appromn. :::;;:;::: mnitering. o rained] o
Systemn failure 3t HOUC causing service mechanical unit . = have resulted in decreased levels of service. |monthly; frequency not explictly known 5 . Loy
-] 4-Dec-14  |Parks and Rec inferruptions Failures —:t:ﬁ‘n?rnpet:ncem n-pl.emln-n 1 Lost ice time f complsints ctc. S - Contract with Danritch t monitor system 05 50 Cluulde nnrrtm:bfrd‘\:@ngPersn-neL In?trn:l Training and development
and maintenance of equipment o ey S i training not provided. Could impact service &
bk P TR reputation but less Hely.
Interruption of service at MMSP dee to Eguipment age and mainbenance Impact lower due to lower utilization than at|Rowtine inspections of the fadlity and associated Failures have resulted in ocasionzl dosures of
4-Dec- 50
y W[ Rk S Mo equinment failure o= ploe iazues . HCUC but iz mare likely systems 1 the facility
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Monitoring Risk

Basic principles

It is not a one-off exercise! — Review on a regular basis

* Monitor the risk

Uncontrolledl

-

Control
measures

Actions
(investment
needs)

Blrrent
risks

0 it saricn 2 domages

* Monitor the completion ofactions

IRRNNE

e faturm s MK cassing semcce

i
H
i

* Monitor the effectiveness of controls

i
H
i

* Monitor / track risk events

* Review the effectiveness of the risk framework

[ into W Pupose [ rincices W Proces | 00000 [ Decisons [ Monitoring W Wrapup |




Forest River Property Flooding Case study

Part of the risk register for the community of Forest

River shows the following . ..

Risk Inherent Controls Controlled
Risk Risk

New flood gates
(manual)
HIGH LOW
Gauging station (to
provide 4 hrwarning)

Property
flooding

What would you want to check?
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Key takeaways for risk management.. .

1. Risk management is really about taking action

2. The principles of risk management encourage us to think broadly
and holistically

3. ISO 31000 provides a tried and tested process to risk
management

4. When we treat risks, we should also consider no-build solutions

5. Cost benefit can be used to help us make adaptation decisions

6. We should always circle back and check what has changed and
If things worked
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DISCLAIMER

All information in this presentation is intended for non-commercial use. Information
may not be copied, reproduced, republished, posted, transmitted, displayed,
distributed, modified, merged with other data, published in any form or create
derivative works from this information without the owner’s prior written approval. By
continuing to use this presentation, you confirm agreement with, and acceptance of,
the foregoing conditions ofuse.

To inquire about obtaining permissions, please send a request to AE
https://www.ae.ca/contact) or ClimateWest (info@climatewest.ca).



https://www.ae.ca/contact
mailto:info@clilmatewest.ca

THANK YOU!

If you have any questions, please contact info@climatewest.ca

To download this presentation and additional resources please visit: climatewest.ca

Building Prairie Resilience

Y.
& ClimateWest @
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