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Sanitation – the greatest medical advance since 1840 in B MJ  (2007).

Water or wastewater system damages lead to contamination.

Transmission of diseases in the aftermath of disasters.

WAT E R  AND WAS T E WAT E R  INF R AS T R UC T UR E

CDC Website: https://www.cdc.gov/disasters/foodwater/safe-
water.html#:~:text=Floods%20and%20other%20disasters%20can,bathing%2C%20and%20other%
20hygiene%20activities.



Events
• Floods
• R ising water levels
• S torms
• Drought
• Heatwaves

Frequency

Severity

C LIMAT E  E VE NTS  AF F E C T ING  INF R AS T R UC T UR E



Are you on a waterbody or floodplain with rising water levels?

Increasing groundwater levels?

Increased power outages?

Increased wind strength?

What R IS K S do you need to mitigate?

How to go about des igning for the r is ks ?

DE S IG NING  FOR  C LIMAT E  E VE NTS



“development that meets the needs of the present without compromising the ability 
of future generations to meet their own needs”

- the B rundtland C ommission Report, 1987

WHAT  IS  S US TAINAB ILIT Y ?



“development that meets the needs of the present without compromising the ability 
of future generations to meet their own needs”

- the B rundtland C ommission Report, 1987

But...
• S us tainability is more than C limate R es ilienc e.
• How can you measure sustainability?
• Is  there a standard to determine what is  sustainable?

WHAT  IS  S US TAINAB ILIT Y ?



E NVIS ION B AC K G R OUND

IS I Founding Organizations



E NVIS ION B AC K G R OUND

Firs t vers ion 
publis hed for 
peer review.

2011

2011

IS I and Zofnas s  
s ys tem merger.

S ec ond vers ion 
publis hed and 

profes s ional 
c redential.

2012

Firs t projec t 
verified.

T hird vers ion 
publis hed.

Projec t verific ation 
began.

2012

2013

Adopted by 200 
public  agenc ies  and 

124 verified projec ts .

2018

Pres ent



Envision is a Triple -B ottom Line analys is , measuring a projects contributions 
towards Environmental, S ocial and Economic prosperity. 

Traditional infrastructure projects overlooked this balance.

Consider “ B ig Picture” .

E NVIS ION ME T HODOLOGY
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E NVIS ION ME T HODOLOGY

1) Envision Guidance Manual
• The written framework.

2) Pre-Assessment C hecklist
• An early-phase high-level pre-assessment.

3) Online S coresheet
• The detailed online assessment tool and calculator.

4) S ustainability
• Professional training in Envision use.

5) Verification
• Independent third-party project review process.

6) Envision Awards
• Recognition for qualifying verified projects.



E NVIS ION ME T HODOLOGY



Climate and Resilience category consists of 10 credits to 
address the following:

1. Does the project reduce greenhouse gas emissions?
2. Does the project reduce air pollutant emissions?
3. Does the project avoid unsuitable sites?
4. Does the project reduce climate change vulnerability?
5. Is  the project resilient and adaptable?

E NVIS ION ME T HODOLOGY



WE F Manual

Guidance for:
• C ollection S ystems
• S tormwater
• B iosolids
• Municipal Resource Recovery Facility

https://www.wef.org/globalassets/assets -wef/direct-download-library/public/03---resources/envision---
compiled-conversion---final.pdf

APPLY ING  E NVIS ION TO WAT E R  PR OJ E C TS  



WE F Manual

Applicability of credits: 
• Highly applicable
• Applicable
• Moderately applicable
• Limited applicability

Relevant actions

Credit application

Additional resources

APPLY ING  E NVIS ION TO WAT E R  PR OJ E C TS  



R E S ILIE NC E  AS S E S S ME NT  ME T HODOLOG IE S

PIEVC Protocol
Institute for Catastrophic Loss 

Reduction

Climate Lens Assessment
Infrastructure Canada

Adaptation to climate change –
guideline on vulnerability, impacts 

and risk assessment
ISO 14091:2021



Requirement under Infras truc ture C anada’s  IC IP and DMAF 
Programs.

Consists of two components:
1. GHG Mitigation Assessment.
2. C limate C hange Resilience Assessment.

Key tool to assess the climate impacts of the infrastructure 
projects.

Assists engineers identify vulnerabilities and improve resilience 
through design, construction or operation activities.

C LIMAT E  LE NS  AS S E S S ME NT



Climate Lens provides “scope and general approach of the 
resilience assessment” .

Chosen methodology must be consistent with ISO 31000 (Risk 
Management).

Envision and PIEVC – accepted C limate Lens Resilience 
methodologies.

C LIMAT E  LE NS  AS S E S S ME NT



Public Infrastructure Engineering Vulnerability Committee (PIEVC).

Systematic assessment of cl imate change risks.

Climate and infrastructure data used to estimate risk (i.e. probability 
and severity).

Identify unacceptable risks to support engineer’s decision making.

Requires extensive input data and detailed risk evaluation.

Approach yields high -quality results.

Guideline available to users at no cost.

PIE VC  PR OTOC OL



• Over 100 risk assessments completed, available online via the Report Analysis 
Utility.

PIE VC  PR OTOC OL

https://www.pievcanalysis.ca/


Adaptation to climate change — Guidelines on vulnerability, 
impacts and risk assessment.

Guide on use of screening assessments allowing for 
qualitative or quantitative analysis.

Emphasizes use of impact chains.

Promotes communication and transparency.

Assessments provide a basis for adaptation planning, 
implementation, and evaluation for any organization.

Recognized assessment methodology by C C ME.

IS O 14091:2021

https://ccme.ca/en/res/riskassessmentguidancesecured.pdf


C ity of S aint J ohn, NB  – B ackground

Problem: Expand on traditional risk rating 
framework to incorporate climate change 
risks.

Objective : C reate standardized 
methodology to evaluate climate change 
risks and identify mitigation opportunities.

Approach : Develop based on industry 
standards, tailor based on organizational 
needs.

APPLY ING  R E S ILIE NC E  AS S E S S ME NT

https://www.facebook.com/CityofSaintJohnNB/



C ity of S aint J ohn, NB  – B ackground

APPLY ING  R E S ILIE NC E  AS S E S S ME NT



C ity of S aint J ohn, NB  – Methodology

APPLY ING  R E S ILIE NC E  AS S E S S ME NT

Assess Risks (PIEVC)

Project Definition

Data Gathering

Risk Assessment

Recommendations 
and Conclusions

Assess Mitigation 
Strategies 
(InfraCan)

Evaluate Mitigation 
Strategies 

Effectiveness

Identify Mitigation 
Strategies

Action 
Required?

Update Risk 
Register 
(IPWEA)



C ity of S aint J ohn, NB  – Project Definition

What is the assessment boundary?

What is the assessment time horizon?

What are the relevant climate change risks?

Who will comprise the project working group?

APPLY ING  R E S ILIE NC E  AS S E S S ME NT



C ity of S aint J ohn, NB  – Data Gathering

APPLY ING  R E S ILIE NC E  AS S E S S ME NT

Historic & Future Climate Data

GIS Data & Flood Mapping

O&M Records & Condition

As-built Drawings



C ity of S aint J ohn, NB  – Data Gathering

APPLY ING  R E S ILIE NC E  AS S E S S ME NT

Climate Event Historic Future Commentary / Assumption

High/Low Temperature 29 °C, -25.2 °C 35.8 °C, -13.3 °C (2095) Daily extreme temperatures will be significantly warmer in the 
future. 

Freeze/Thaw Cycles 80.7 days 50.7 days (2095) Free-thaw cycle frequencies will be reduced in the future.

Heavy Rain 1-hr, 100-year = 50.2 ±
10.2 mm/hr

4 – 5 times more frequent 
(2080-2099)

Short-term high intensity rainfall will become much more 
frequent and severe in the future. 

Multi-Day Rainfall 74 and 85 mm 95.9 & 109.6 mm (2095) Multi-day precipitation totals to increase by approximately 30% 
in the future. 

Spring Freshet 2.7 jams / year 5.2 jams / year (2095) Increased frequency of ice jams suggests increased likelihood 
of annual spring freshet flooding. 

High Winds 6.43 m/s 6.39 m/s (2080) Negligible change in average annual wind speed. 

Sea Level Rise (SLR) NA 0.9 ± 0.5 m (2100) Approximately 1 cm increase of mean sea-level per year. 

Storm Surge NA 1.49 ± 0.38 m (2100) Occurrence of storm surges will be more frequent due to more 
hurricanes and higher sea-level.

Hurricanes 19.5 storms / year 34 storms / year (2095) 
Hurricane type events will occur more frequently and likely be 
more severe, resulting in an increase threat of heavy rain and 
storm surge events. 



C ity of S aint J ohn, NB  – R isk Assessment

APPLY ING  R E S ILIE NC E  AS S E S S ME NT



C ity of S aint J ohn, NB  – R isk Assessment

APPLY ING  R E S ILIE NC E  AS S E S S ME NT



C ity of S aint J ohn, NB  – R isk Assessment

APPLY ING  R E S ILIE NC E  AS S E S S ME NT



C ity of S aint J ohn, NB  – Assessment Results

APPLY ING  R E S ILIE NC E  AS S E S S ME NT

R is k C ategory C ount

Low 1

Medium-Low 1

Medium 1

Medium-High 1

High 0

Total 4

Reversing Falls  Transmission 
Main (Future)

Highest risk events: 
• Hurricanes.



C ity of S aint J ohn, NB  – Assessment Results

APPLY ING  R E S ILIE NC E  AS S E S S ME NT

R is k C ategory C ount

Low 1

Medium-Low 0

Medium 4

Medium-High 2

High 0

Total 7

Dominion Park (Future)

Highest risk events: 
• S pring Freshet.
• S torm S urge. 



C ity of S aint J ohn, NB  – Mitigation S trategies

Identify unacceptable risks and potential strategies to mitigate/eliminate those 
risks.

RVA used two approaches to evaluate mitigation strategy effectiveness:
1. Mitigated R isk Evaluation – re-calculate risk ratings based on mitigation 

strategy, use “residual risk”  as measure of effectiveness. 
2. Return on Investment (ROI) Analysis – mitigation strategy cost compared to 

losses avoided from implantation, calculated via detailed (bottom up) analysis 
or proxy analysis.

APPLY ING  R E S ILIE NC E  AS S E S S ME NT



C ity of S aint J ohn, NB  – R isk Register

Document results in risk register for further action and prioritization.

Append results to specific asset IDs in City’s asset inventory.

Developed based on IPWEA standard.

Tool developed by RVA for City’s use.

APPLY ING  R E S ILIE NC E  AS S E S S ME NT



Newcastle WPC P – Improving C limate Resilience

Client: Region of Durham

Project: Increase rated capacity

Plant Commissioned: 1996

Surrounded by conservation area and 
marshland

Discharge to Lake Ontario

APPLY ING  R E S ILIE NC E  AS S E S S ME NT



Newcastle WPC P – Improving C limate Resilience

Site stormwater connected to the outfall
• Reduced outfall capacity.
• Insufficient/unsustainable S W treatment.
• Disconnect S W from outfall.
• Regrade the site.
• Provide grassy swales.
• Direct to S W pond.

APPLY ING  R E S ILIE NC E  AS S E S S ME NT



Newcastle WPC P – Improving C limate Resilience

Increasing WL in Lake Ontario
• Plant hydraulic capacity implications.
• Review plant hydraulic capacity.
• Adjust weir / gate levels.
• Provide check valve on plant. 

emergency bypass.

APPLY ING  R E S ILIE NC E  AS S E S S ME NT



Goal of Resilience Assessments:
• Improve dec is ion making capabilities.
• Prioritize infrastructure improvements.
• Promote sustainability.

Next Steps:
• Proactive implementation.
• C ontinued education and training.
• C ollaboration and public engagement.

C ONC LUS ION

https://www.activesustainability.com/sustaina
ble-development/what-is-sustainability/

“Infrastructure investment will be crucial. The world should adopt a simple rule: if big infrastructure projects 
are not green [sustainable], they should not be given the green light. Otherwise, we will be locked into bad 
choices for decades to come.”

-United Nations Secretary General Antonio Gutteres (2017)



Ques tions ?

T HANK  YOU!
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