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The projectvasled by llana Judah, archétt and MSc Student at The Institute for Resources, Environment and Sustainability at The
University of British Columhiander the supervision of Dr. Stephanie Chang.

Funding andoroject managemensupportwereprovided by the Pacific Institute for ClitaeSolutions (PICS).

IBAMA Version 1.0 will be piloted on a BC Housing casBestudyrder to produce a baselirmssessmentoptimize the tools and
incorporateadditional references.
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Introduction to IBAMA

Introduction to IBAMA

The Integrated Building Adaptation and Mitigatiohssessmen{IBAMAJrameworkis a tool toassistBC Housing project
teamsas well as other building industry stakeholders irCBCanadaand beyondto helpAF; J =9 K= L @=AJ HJGB
resilience to climate hazards (adaptation) whitgptimizing GHG reductior{mitigation) and sustainability goals

WhyIBAMA?
There are manyolicies andsystems that focus on climate mitigatioisustainability in buildings, and a growing number
of guidelines and frameworks that address climate adaptatiwasilience. However, most GF AL 9<=1 M9L=DQ AF

mitigation/ sustainability with adaptation/resilienceapproaches This lack of integration can result in unintended
consequences such as increased greenhouse gas (GHG) emissions, augmented risks, negativeuteatties,
maladaptation, and added costs By using IBAMA, pject teams cannivestigate interactions between adaptation and
mitigation strategiesto maximizesynergies, minimize conflictddentify trade-offs, and achievemore holistic solutions.

What is IBAMA?

IBAMA is eoadmap andflexible decisionmaking tool rather than echecklist orset of prescriptive requirements. This will
enable project teams to respond to the unique contextulnerabilities andcircumstances of their projecsuch ashe
location and neighbairhood, potential climate hazards, occupant demographics, budgetand management structure

How is IBAMA implemented?

This document serves as a reference gufde implementing IBAMAItis accompaniedby an IBAMA Excel tool where
information and decisions can be docoented, and evaluations carried out. separateabbreviatedprimer that
introduces theframework procesgo project teams isalsoavailable andcan be usecitaH J G B incetidh ko generate
initial thoughts and establish a general directioon adaptation, mitigation and sustainability goals and strategies

Whenis IBAMAIsed?

It is critical to wlsethe IBAMAramework at the early stages of a project: financing, ptesign andschematicdesign.

However, there are milestoneand deliverablesat later stagesof the design, construction and operations process to

ensure that goalare being metand strategies carriedut. Most importantly final goals and strategiesmplemented

should be clearly documented fareference bythe management andoperationsteamthroughoutL @= H Ji@dpan; L A K

Where shouldBAMAbe employed?
WhileIBAMAs conceived to be use@dn new construction projects, the processanbe adapted for retrofits and
renovations.In this case, additional parametergertaining to existing conditions and logistics planninghould be added

2. Climate Parameters

3. Climate Hazards

A. GATHER
INFORMATION

1. Project Information 4. Neighbourhood Resilience to Hazard

B. EVALUATE ASSETS & RISKS

5. Neighbourhood
Assets

4

C. SET GOALS & DEVELOP
STRATEGIES

D. EVALUATE
STRATEGIES

12. Integrated Evaluation
of Strategies

9. Mitigation &
Sustainability
Goals

E. ADJUST & RE-EVALUATE

Figure 1. Integrated Building Adaptation and Mitigation Assessment (IBAMA) Process

© 2020 llana Judah. All rights reserved. IBAMARefencesGuided Version 1.0 1



Reference Guide Instructions

Reference @ide Instructions

The IBAMA Reference Guide is intended to be ywsth the associated Excel too§s a living document that evolves
through the projectplanning, design, construction and operationshases Each section oftie guide provides stepby-
step instructionsabout the information required for the evaluation, the parameters to assess; and ttiekeholders
neededto complete an evaluation, develop goals, or determine appropriate strategies. The guide also includes
suggestions for when to carry out integrated projesteetings and/or workshopsand what deliverables should be
provided at each stage of the process.

Document Structure

Following the introduction and instructions the Reference Guide is organized inteelve sequential sectionghat are

grouped according tahe first four phasesof the IBAMArocess(Figure 1)A fifth phase Adjust and Revaluate, allows

>GJ 9F AL=J9LAN= HJG; =KK 0@=J=:Q KLJ9L=?A=K L@9L <GFAL K
would beeliminated, revised, orre-evaluated.While not in the current scope of IBAMA, understanding impacts of

proposed strategies on the neighbourhood is also encouraged.

A. Information Gathering

B. Evaluation of Assets and Risks

C. Goal Setting and Strategy Development
D. Strategy Evaluation

Eachframeworksectionis organized as follows:
Section Degription 8 Overview of the purpose, intent and objectives of the chapter

Parametersd Information inputs, assessments or evaluations required. Instructions are provided on howaotoplete
fields, as well asuggestions for whiclparty/ies are responsiblefor their completion. This information should benput in
the IBAMA Exc#bol and updated as the project evolves.

Reference Standards Official documents and standards that werased eitherto help develop the parametersand/or
can serve as references when completing tharameterfields.

Additional Resourcesd Additional reference materials that may be helpful for completing inputs or making decisions
regarding goals or strategieSomeof theseresourcesare valuable technical resources for developing specific strategies.

Case Study Exampl®&Where applicable, amples of how parameters can be completed/developed using a BC Housing
project or other BCcase studyNote:The examples andssociatednputs are for illustrative purposes only, and do not
represent actual project designs, evaluations or decisions by the project team.

Recommended Documentation and Deliverabled Suggested deliverables at each project milestonacluding parties
responsible for documentation.

IBAMA Excel Tool

The IBAMA Excel tool is to be used as a master document to track project, climate, and neighbourhood information;
documentneighbourhood and projectssets and risks; establish adaptatiomitigation and sustainability goals;
develop potential strategies; and evaluate solution¥hetool should be updatedegularlyas the project evolves

TheLGGD AK <ANA<=< AFLG L9: K L @9L scoediiz@ropoded@trateyidsBdecrdhGid CA K |

a series ofveighted evaluation criteria, with greater weight placed on meeting adaptation, mitigation and sustainability
goals.Once the strategies have been evaluated, the tool will generate a series of grapheslp teamscompare options.

© 2020 llana Judah. All rights reserved. IBAMARefencesGuided Version 1.0 2



Reference Guide Instructions

Integrated Project Team
An integrated designconstruction, and operationgprocess is essentidbr effective implementation of climate
mitigation and sustainabilitygoals. Vith adaptation and resilience goalsgnsuring teamintegration is even more critical.

Whereas projecteams addressingnitigation and sustainability goals are generally bounded by the limits of the project
site and program incorporating adaptation and resilience requires broader expertise relatecclionate science,
municipal and infrastructure ystems neighbourhood amenitiesas well ashealth and social services.

Given that someof the expertise requireds beyond thescope oftraditional design and construction tears, the project
owner and/or developeishould review thdBAMAparameters to determine how to obtain necessary information and
guidance. This may mean allocating additional fees for an expanded project tegmgater collaboration with the
municipality, or leveraging knowledge from othemearby projects. If the owneris not able to acquire all the necessary
information related to the adaptation and resilience parameters, it is recommended that the project taake a
precautionary approach when determining adaptation and resilience strategies.

Ideally, an integratedBAMAproject team would includemany of the following membersat various phases of the projegct
<=H=F<AF? MHGF LD@sendid upmthke; ptojddKdhdts n@yatsg be includedsuch as health or equity
consultants. Those inbold represent participants that are not typical to a conventional design and construction process:

Architect, Adaptation Consultant, Climate Scientist, Commissioning Agent, Contractor/Construction Manager,
Cost EstimatorEmergency Management Representative;acilities Manager Health Authority

Representative, Landscape Architect, MEP Enginebtunicipal Resiliency Officer, Neighbourhood
Representative,Owner/Developer,Peer ReviewerRlanner/ Urban DesignerResident RepresentativeSite/Civil
Engineer,Socid Services RepresentativeStructural EngineerSub-Contractors (as required)Sustainability
Consultant, Utilities ARepresentatives

List of project team memberswith abbreviations

Team Member Abbr. | Team Member Abbr.
Architect AR owner/Developer oD
Adzptation Consulant R inoiriatoduriookodmeniin I
Climate Scientist CS  Planner/Urban Designer PL
Commissioning Agent CX ' Resident Representative RR
Contractor/Construction Manager CM  sjte/Civil Engineer sC
Cost Estimator CE  Social Services Representative SS
Emergency Management Representative EM  Stuctural Engineer ST
Facilities Manager FM  sub-contractors SB
Health Authority Representative HA  Sustainability Consultant Su
Landscape Architect LA utilities Representative- Electricity UT-E
MEP Engineer ME  urilities Representative- Gas UT-G
Municipal Resiliency Officer MU uriities Representative-IT UT-I
Neighbourhood Representative NR | Ulllities Representative- Other UT-O
(Community Boardnemberor Neighbourhood

Planning Committee member)

© 2020 llana Judah. All rights reserved. IBAMARefencesGuided Version 1.0 3



Reference Guide Instructions

Summary of IBAMA Parameters

The tablebelow summarizesIBAMAcategories andsub-categories Individual parameters ardisted in eachsectionof the
IBAMA Reference Guidad in the Excel tool.

Summary of ParameterCategories

Parameter Category Sub-Category

1  Project Information General Information

Project Program & Requirements

Location, Site & Building Features

Anticipated Project Demographics

2 | Climate Information Climate Change Scenarios

Project & Systems Lifpans

Building Systems Linkages to Climate Change Scenarios

3 | Hazards Hazard Scoring

Description of Top Climate Hazards Compounding Hazards

4 | Nefghbourhood Resiliencao Hazards - Infrastructure

Built Environment

Natural Environment

Transportation

Community Governance Services &Health

NeighbourhoodDemographics

Economy
5 Neighbourhood Assets Neighbourhood Assets for Top Hazards
6 | Neighbourhood Vulnerabilities & Risks | NeighbourhoodVulnerabilities &Risksfor Top Hazards
7 | Project Vulnerabilities & Risks ProjectVulnerabilities & Risks foFop Hazards
8 | Climate Adaptation Goals Adaptation Goals for Top Hazards
9 | Climate Mitigation & Sustainability Climate Mitigation Goals
Goals Sustainability Goals
10  Adapiation Strategies Adaptation Strategies for Top Hazards
Follow-up on Selected Adaptation Strategies
11 . Climate Mitigation & Sustainability Climate Mitigation Strategies & Followp on Selected Strategies
Strategies Sustainability Strategies & Followp onSelected Strategies
12 Evaluation of Strategles Adaptation, Mitigation & SustainabilitystrategyEvaluation Criteria

Evaluation of Adaptation Strategies

Scoring of Adaptation Strategies

Summary of Adaptation Strategies for Development

Evaluation ofMitigation &Sustainability Strategies

Scoring of Mitigation & Sustainability Strategies

Summary of Mitigation & Sustainability Strategies for Development

© 2020 llana Judah. All rights reserved. IBAMARefencesGuided Version 1.0 4



Reference Guide Instructions

Scoring and Performance Metrics

Project teams score potentighdaptation, mitigation and sustainability strategiesaccording toa series of evaluation
criteria that can beweighted according tothe 0O F = pri@riies. A minimum weight is given to both meeting adaptation
goals and meeting mitigation &ustainability goals Twenty-one evaluationcriteria are grouped into sixcategories:

Climate Adaptation Goals

Climate Mitigation & Sustainability Goals
TechnicalRequirements

Project Requirements

Direct Costs

A Indirect Costs& Benefits

D> D> D> > D>

If desired, additioral criteria can be added by the project team. Once strategies have been evalutdtal,scores, scores
by category, anccomparative charts are generated in the Excel tool (Figage& 3.

COMPOUNDING HAZARDS - ADAPTATION STRATEGIES - TOTAL SCORES
900

800

600
500
400
300
200
100

o

ALLOCATION OF COOLEST UNITS TO LIGHT COLOURED CLADDING & DECIDUOUS VEGETATION AT LOWER  EMERGENCY GENERATOR FOR HRVS ~ MERV 15-17 FILTERS FOR HRVS
DISABLED ROOFING FLOORS AND COOLING

Figure 2. Bar chart comparing adaptation strategies ¢ongounding hazards scenario.

COMPOUNDING HAZARDS- ADAPTATION STRATEGIES

CLIMATE ADAPTATION

INpIRECT COSTS CLIMATE MITIGATION & SUSTAINABILITY

+++® -+ Strategy 1
“®- -+ Strategy 2
@+ Strategy 3

++ <@+ Strategy 4

-

++Strategy 5

Direct CosTs TECHNICAL REQUIREMENTS

PROJECT REQUIREMENTS

Figure3. Radar chartomparingadaptation strategiefor a compounding hazards scenario
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Reference Guide Instructions

Integrated ProcessMeetings& Site
The table below summarizes theinimum recommended integrated team meetings and actions at egohase with
suggestedparticipants. These can be adjusteaccording toL @= H JleSdB 6f compeiity, budget, andcheduk.

Project Phase Minimum Meetings & Site Visits Suggested
Participants

Feasibility & Financing A Owners meeting to determine initial budge®& consultant OD CE
scope/fees for additional adaptation, mitigation &
sustainability measures.

A Meeting to develop project purpose and principles. OD, RR

A Meetings to develogproject program. OD, RR, FM, (AR)

A+==LAF?K LG <=N-=Redaifement FOPR)A K OD, RRFM

Pre-Design A Meeting with Neighbourhoodnd Municipalrepresentatives to . OD, MU, NR, PHA,
review/complete Section 4 EMAC (AR)

A Meetings)with Utility representatives to revieicomplete OD, MU, NR, WTSC,
neighbourhood infrastructureevaluationin Section 4. AC, ARME, LAAC

A Integrated Teamworkshopto complete Sections 19 of the OD, RR, FM, AR, SC
IBAMA framework tochnd discuss initial adaptive mitigation | ST, ME, LA, SU, AC,
approach. CM, CECS

Schematic Design A Integrated Teamworkshopto review updated Sections-® of  OD, RR, FM, AR, SC
the IBAMA framework toglcomplete Sections 102 fproposed | ST, ME, LA, SU, AC,
adaptation, mitigation, and sustainability strategie$, and CM, CE, CS, PL
select strategies for furtheevaluation ordevelopment.

A Meeting w/ municipal and neighbourhood representatives to . OD, AR, MU, NEM,
discussfeasibility and next steps for any proposed AD
neighbourhoodrelated strategies.

Design Development A Minimum of two eam meeting toreviewdevelopment of OD, RR, FM, AR, SC
adaptation, mitigation, & sustainability strategiegosts, ST, ME, LA, SU, AC,
potential adjustments, and peer review comments. CM, CE(SBs)

A Follow upmeeting(s) related to neighbourhood strategies OD, AR, NR, EM, AD

A Onboarding meeting for new project team members. New team members

Construction Documents = A Minimum bi-monthly team meeting to review deslopment of = OD,FM,AR, SC, ST,
adaptation, mitigation, & sustainability strategies, costs and = ME, LA, SU, AC, CM
potential adjustments CECX, 8B9).

A Onboarding meeting for new project team members. New team members

Project Construction A Onboarding meeting for new construction team members. New team members

A Dedicated IBAMA time slot at regular construction meetings CM, 8s, OD, AR, SC

ST, ME, LACX,
others if needed.

Asbuilt/ Occupancy A Integrated team project walkthrough taeview asbuilt

~ adaptation, mitigation and sustainability strategies OD, FM, REXAR,

A Integrated team meeting with management and resident SC, ST, ME, LA, SU,
representatives to revievas-built strategiesand associated AC, CM
operating requirements

Post-Occupancy A Integrated teammeeting to review oneyear postoccupancy OD, FM, REXAR,
9<9HLAN= EALA?9LAGF a! GEEAK SC, ST, ME, LA, SU,

AC, CM

© 2020 llana Judah. All rights reserved.
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Reference Guide Instructions

KeyDeliverablesper Project Phase

The table below summarizes theain recommendeddeliverablesat each phaseThese can be adjustedccording tothe
HIJGB=; LAK D=N=D G> ; GEHbtDevd? afirsQtBration\dkStiohs/19 sBoklebe Bomdistedblyitbes K
Pre-Design phaseAdditional deliverablesand details are listed subsequent section®f the IBAMA Reference Guide.

Project Phase Deliverable

Feasibility & Financing A Preliminaryhigh-level climate hazardassessment

A Budget with dlocation for additional consultant fees

A Initial budgetthat accounts for potential climate mitigation & adaptationmeasures
including potential value creation assessment.

Pre-Design List of integrated team members and auxiliary contacts
Completed sections 9 of the IBAMA framewotkol.
Summary report of key climatbazards, risks & assets, adaptation goals, and

mitigation/sustainability goals

> >

Schematic Design Updated sections 19 of the IBAMA framewottkol.

Completed sections 143 of the IBAMA framewotkol.

Strategy evaluation report describingdaptation, mitigation and sustainability
strategy alternatives with associated scores, and selected strategies
Preliminary cost estimate of selected strategies

Updatedreport of key climate hazards, risks & assets, adaptatiomitigation and

sustainability goals

N

>

Design Development Updated IBAMA framewortool with modifications noted

Development of technical strategies in drawings and specifications

Peerreview report of strategies to confirm alignment with initial adaptation and
mitigation/sustainability goals, as well a;ecommendedadjustments.

Updated report of key climate hazards, risks & assets, adaptatmitigation and
sustainability goals selected strategiesind scores explainingsynergiesand conflicts.

Updated costestimate of selected strategies

> D>

>

>

Construction Documents Further development of technical strategies in drawings and specifications
Updated cost estimate of selected strategies
Updated report of key climate hazards, risks & assets, adaptatioitigation and

sustainability goals; selected strategiesnd scores, explainingynergiesand conflicts.

> >

Project Construction Contact list of design & construction leads responsible for IBAMA strategies
Ongoingconstruction meeting agenda item folBAMA strategies meeting minutes
Monthly IBAMAelated construction reportby general contractor

Schedule ofiBAMArelated site visitswith IBAMA design & construction leads

IBAMA site visit reportisy IBAMA design & construction leads

Asbuilt/ Occupancy Summary of adaptationmitigation and sustainability goals, as well as strategie
Manual and/or training video for building managers and operators focusing on
proposed strategiesand related hazards.

Contact listof projectteam, municipality, utility & other representatives.

> > > D D D> >

>

>

Post-Occupancy Resident education video for hazard preparednessitigation and sustainability best
practices

Schedule ohazardpreparedness drillcoordinated with municipality .

Schedulefor testing andinspections ofadaptation, mitigation and sustainability-
related systems

Adaptive mitigationcommissioning report following first year of occupancy

> >

>

© 2020 llana Judah. All rights reserved. IBAMARefencesGuided Version 1.0 7



Reference Guide Instructions

Glossary of Terms

Avoided Costs or [ osses

Cascading Impacts

Climate Adaptation

Climate Analog

Climate Hazard

Climate Mitigation

Climate Resilience

Co-benefit

Compounding Hazards
(Synonyms: compounding
processes, compounding event:

Confiict

Effectiveness

Embodied GHG Emissions
(or Embodied Carbon)

Equity

Hazardrelated economiccostslosses thatwere avoided due to specifiadaptation
or resilience measures.

The secondary impacts or hazardsllowing an initial natural or climate hazard
event. Examples include power outages due to wildfires, heavy rain causing
landslides, reduced road and transportation access after flooding, or supply chain
interruptions following an earthquake.

Agradual process of maintaining points of resilient¢e climate changethat
ultimately results in a future state dbeing.

Climate-analog mapping involves matching the expected future climate at a locatic
with the current climate of another, potentially familiar, locationthereby providing
a more relatable, placébased assessment of climatehange.

Agent ofdisaster forhuman settlements otto the environment.Includeswildfires,
tropical cyclones, thunderstorms, tornadoes, droughfipoding, rain, hail, snow,
lightning, fog, wind, temperature extremes, aaollution, and climatic change.

Reducing ohet greenhouse gas (GHG) emissiongicreaseglobal warming.

The capacity of building or communityto absorb externaklimate stresses; retain
function; reducerisk; andenablepeople, organizations, and systemnts persist

Benefit(s) of a mitigation and/or adaptation strategy thatontributes toadditional
project or community goals.

The effects of multiple natural or climate hazard events occurring concurrently or ¢
around the same timeExamples includewildfires occurring during periods of
extreme heat and dought, with ensuing poor air quality. A compounding hazard
canalso include the same hazard occurring multiple times within a short period,
such as multiple heavy rainfalls oveonsecutivedays.

Adaptationaction that has negative consequences fanitigation, or viceversa.

The degree to which a strategy is effective at reducing risk or GHG emissions. Fo
example, an extensive green roof may have low effectiveness at reducing
stormwater runoff while an intesive green roof may have moderate effectiveness.

The total impact of all the greenhouse gases emitted by theaterials and
construction of a building Thisincludes the impacts of sourcing raw materials,
manufacturing, transporation, wastage, maintenance, repayand disposal or
recovery.

A concept concerned with the fair and equitable provision, implementation, and
impact of services, programs, and policiésr all community members.

© 2020 llana Judah. All rights reserved. IBAMARefencesGuided Version 1.0 8



Reference Guide Instructions

Hazard(See Climate Hazard)

Hazard Mitigation

Independencefrom external
systems/services

Indirect Costsor Benefits

Maladaptation

Multi-hazard
(or Multthazard Approach)

Net-Zero Building
(or Zero Carbon)

Opportunity Costs
Reliability/Functionality

Representative Concentration
Pathways (RCPs)

Resilience Dividend

Risk

The potential occurrence of a natural or humanduced physical event or trend or
physical impact that may cause loss of life, injury, or other health impacts, as well
damage and loss to property, infrastructure, livelihoods, service provision,
ecosystans, and environmental resources. In this document, the term hazard
typically refers to climaterelated physical eventsor trends, or their physical

impacts. (Intergovernmental Panel on Climate Change, 2014. Annex Il Glossa@intate Change 2014:
Impads, Adaptation, and Vulnerability)

Measures that aim to lessen physical damage to natural and built environments
during and after hazard events, and also reduce impacts on the social and econol
networks of a community.

The degree to which a strategy is reliant on the functioning of an externally provid
system or service such as an electric utility, municipal transportation service, or
community centre.

Hazardrelated astsor benefitsthat are not borne byor directed tothe project
owneror developer, but by or toentities external to the project such as
municipalitiesor health services

Reducing shortterm risk at the expense dbng-term vulnerability, or increasing the
vulnerability of other systems, sectors or social groups over any time horizon.

An approach that considers more than one hazard in a given place and the
interrelations between these hazards, including their simultaneous or cumulative
occurrence and their potential interactions.

A highly energy efficient building that produces onsite, or procures, cardme
renewable energy ohigh-quality carbon offsets to offset the annual carbon
emissions associated with building operationgand sometimes materials.

Theeconomicbenefitsthat are missed when selecting one strategy over another.

The degree to which a strategy can reliably function in order to achieve the desire
goal. For example, having residents opening windows for natural ventilation to
reduce artificial cooling is not a highly reliable strategy, wiears automated shutoff
of cooling systems below a specific temperatuneay bea more reliable strategy.

Greenhouseconcentration (not emissions) trajectories adopted by

the IntergovernmentalPanel on Climate Change (IPCEpur pathways were used
for climate modeling and research for the IP@iEh Assessment Report (ARD)

2014. The pathways describe different climate futures, all of which are considerec
possible depending on the volume @reenhouse gasefGHG) emitted in the years
to come. The original RC&enarics are RCP2.6, RCP4.5, RCP6, and RCP8.5.
Additional RCP scenarios have been developed since ARS5.

The difference in the outcomes betweemscenario with a resilience approach and
onewith a nonresilient businessas-usual approachlt quantifies boththe direct
returns to the immediateresiliencegoal, as well aghe societaland financial co-
benefits. (Rodin, J, 207, Valuing the Resilience Dividgndhese can include valuadded to
the project and regenerative potential.

The possibility of injury, lossdamageor negative environmental impact created by i
hazard.Risk is a function of the probability and severity of a hazard event, exposu
to the hazard, and the vulnerability of the people or physical assets exposed.

© 2020 llana Judah. All rights reserved. IBAMARefencesuided Version 1.0 9
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Sustainability 1 Meeting present needs withat compromising ability of future generations to
meet their needs.
1 Increasing quality of life with respect to environmental, social and economic
considerations both in present and future generations

Synergy Interaction betweenadaptation andmitigation strategieswhen the combined effect
of the strategieds equaly or more beneficialthan the effects of theéndividual
strategies

Trade-off Action that balances mitigation and adaptation when it is not possible tfully carry

out both objectives

Vulnerability The degree to which a system is susceptible to, or unable to cope with, adverse
effects of climate change, including climate variability and extremes.

© 2020 llana Judah. All rights reserved. IBAMARefencesGuided Version 1.0 10



Section X, Projectinformation

Section 1- Project Information

Description

This sectionoutlines what generalproject information isrequired for the IBAMA analysighis information forms the
basis for making informediecisionsthroughout the projectregardingpotential mitigation and adaptation strategies.

Parameters

la.General Information

Parameter Notes Completed
by
List the name, title or information for each of the parameters belo
i Name
i Address
- Owner Some data may not be available
iv. Operator :
at the neighborhood scale, only a
v.  Funder S
. ) . . - . . the municipal level Wherever oD
Vi. Neighbourhood- align with municipal/census information : L
- L possible, reference municipal
Vii. Municipality : .
. level information.
viil. Region

iX. Indigenous Territory& Stakeholders
X.  Local Ecological Knowledge (LEK)

List the names of alelevantutility providers, contact person if

available, and any specific details pertaining to utility service.
xi.  Utility Providers

Electricity

Water

Sewer oD

Phone

Internet/Cable

Gas

Other (specify)

=4 =4 —a —a 4 a2 9

Describe the project tybogyin sufficient detail (e.g. low income
assisted living, transitional housing for single mothers, market rat
condos, etc.) oD

Xil. Typology

List anticipated project budge& schedulelncludes all hard o )
(construction) and soft (permits, design fees, land) costs related t Include allanticipated project

design and construction. costs related to design &
. OD, CE
xii.  Projectbudget3total construction. Include all schedule
xiv.  Project schedule & milestones milestones.
"=zK; JA: = L@= GN=J9DD HJGB=; LB
xv. . JGB=; LAK HMJHGK= 9F< ?MAS ginjlarto a mission statement.  OD, RR

© 2020 llana Judah. All rights reserved. IBAMARefencesGuided Version 1.0 11



Section X, Projectinformation

1b. Project Program and Requirements
Parameter Notes Completed
by

Reference or append existidgcuments oprovide a breakdown of
the programand project requirementper the list below.

i Project program
List of unit types and counts
List of amenity areas
List of service areas OD RR, AR
Retail areas igpplicable
Parking requirements
List ofsite/outdoor areas SeeAdditional ResourcegProject
Area breakdown of all spacgs? or ft) Program and Requirementsr
Space efficiency requirements guidance on project prograra
Other program requirements 9F< -OF=JAK HJG
requirements.

= =4 -4 8 -8 _8_9a_°a_2

i. -OF=JAK HJGB=(OPRR)J=1 MAJ=E=1I
1 Mechanical, electrical, plumbingsecurity,and
other technicalrequirements
f  Building performance requirements OD, RR, FM
I Operations & Maintenance criteria
1 Occupantcomfort requirements
1 Other requirements

Listestimatedcosts and budgets
iii. Soft project costs(consultantfees, permits, land costs, etc
iv. Constructionbudget (project budget minus soft costs)

v.  Annualoperationsbudget (staff, energy costs, etc.) OD, CE,
Vi. Estimated costs associated with IBAMA process CM,FM
Vil. Anticipated value to be added from adaptation, mitigation

& sustainability measures.

List all applicable codes and regulations, including reference yea
viii.  Applicablebuilding codes &regulations

Building code

Energycode

Firecode Note any codes and regulations
Plumbing Code that may potentially impact AR, SC, ST
Building by-laws mitigation and/or adaptation ME, LA, PL
Zoningregulations strategies
Official Community Plan (OCP)
Neighbourhood regulations
Other regulations

=4 =4 -4 -8 _98_a_9a_2_-29
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Section X, Projectinformation

1c. Location, Site and Building Features

Parameter Notes Completed
by
Describeaall relevant siteand infrastructurefeatures. Append a site
analysis drawinghat includes information listed.
i. Site Features
1 Soil& topographicalconditions
1 Water bodiesand watershed
1 Landscape features Cross referencénformation
1 AdjacenciegNeighbouring buildings, features) = compiled in this section to findings
f  Onsite food cultivation opportunities from Section 4 Neighbourhood AR. SC, LA
1 Contaminationand remediation needs Resilience
1 Airandnoisequality
ii. Infrastructure
1 Location of utilities serving the site
1 Roads, sidewalks and access
1 Transportation(bus, rail, bicycle, etc.)
Describe desired buildyfeatures
iii. Building DesignFeatures
1 Materials
9 Structural systems If unknown at early project stages, | OR, RRAR,
1 Mechanicalkystems update as the project evolves. ST, ME, LA
1 Landscape features
1 Other(social, agerelated, services, amenities)
1d. Anticipated Project Demographics
Parameter Notes Completed
by
Describe the primary resident type in each category. If multiple
LQH=Kd DAKL 2 N9JA9: D=B GJ FGL
i. Primary age grougadults, families, seniors, etc.)
i.  Dominant family type(singles, couples, families, variable RR, FM
iii. Income (low, middle high incomé Estimateinitial information as best
iv.  Other demographicge.g. LGBT€domestic violence, etc. as possible, and update as the
project evolves SeeAdditional
List estimated percentages of project residents. Resource¥ProjectDemographics
V. Indigenousand ethno-racial
vi.  Official language speakers RR, FM
Vii. Disalility (indicate percentages and types of disabilities)
Identify anticipated general level of health of residents Consult local health authorityand
vii.  Health(poor,moderate, good, excellent) seeAdditional ResourcegProject  RR FM, HA
Demographics
Rank as High, Medium or Low. ] -
ix.  Ratio of management and operations staff to residents = CaPacity knowledge andability to oD EM
x.  Capacity level of management anaperations staff manage more complex systems ’
© 2020 llana Judah. All rights reserved. IBAMARefencesGuided Version 1.0 13



Section X, Projectinformation

Reference Standards

British Columbia,BC Building Code
http://free.bcpublications.ca/civix/content/public/bcbc2018/?xsl=/templates/browse.xsl

British Columbia,BC Energyptep Code- https://energystepcode.ca/

British Columbia,BC Fire Codehttp://free.bcpublications.ca/civix/content/public/bcfc2018/?xsl=/templates/bowse.xsl

British Columbia,BC Plumbing Code
http://free.bcpublications.ca/civix/content/public/bcpc2018/?xsl=/templates/browse.xsl|

BC Housing, Design Guidelines & Construction Standards
https://ww w.bchousing.org/publications/BCHDesigrGuidelinesConstructionStandards. pdf

City of Vancouvetyancouver Building Byaw 2019
http://free.bcpublications.ca/civix/content/public/vbbl2019/?xs|=/templates/browse.xsl|

Additional Resources

General Information
US Green Building Council, LEED v4.1 Building Design and Construliéthrerequisite: Integrative Project Planning and
Design.- https://www.usgbc.org/leed/v41#bdc

Project Program and Requirements
ASHRAEASHRAE Headquartetsd 9 > L - OF RdgAirékmentd GB = ; L
https://www.ashrae.org/File%20Library/About/New%20HQ/ASHRAPRattachment-to-DesignServicesRFR

signed.pdf

Buildin? %J==FJ] - OF=JAK . JGB=;L 0=1 MAJ=E=FLKag 5@9L 'L '"KJl 5@
https://www.buildinggreen.com/primer/owner-s-project-requirementswhat-it-what-it-could-be

U.S. General Services Administratiln " =>AF= - OF=JAK .JGB=;L 0=FMAJ=E=FLK OAL
https://www.gsa.gov/realestate/desigrnconstruction/commissioning/commissioningprogram/building-
commissioningprocess/planningstage/defineowners-project-requirementswith-the-customeragency

Whole Building Design Guidérchitectural Programming
https://www.wbdg.org/design-disciplines/architecturatprogramming

Location, Site and Building Features
US Green Building Council, LEED v4.1 Building Design and Construs$®g@redit: Site Assessmént
https://www.usgbc.org/leed/v41#bdc

Project Demographics
BC Centre for Disease Control, BC Community Health Data
http://communityhealth.phsa.ca/HealthProfiles#panehha2019

Government of Ontario, Health Equity Impact Assessment (HEMp://www.health.gov.on.ca/en/pro/programs/heia/

StatisticsCanada Census Profile, 2016 Census
https://www12.statcan.gc.ca/censugsecensement/2016/dppd/prof/index.cfm?Lang=E

* USor International Reference
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http://free.bcpublications.ca/civix/content/public/bcbc2018/?xsl=/templates/browse.xsl
https://energystepcode.ca/
http://free.bcpublications.ca/civix/content/public/bcfc2018/?xsl=/templates/browse.xsl
http://free.bcpublications.ca/civix/content/public/bcpc2018/?xsl=/templates/browse.xsl
https://www.bchousing.org/publications/BCH-Design-Guidelines-Construction-Standards.pdf
http://free.bcpublications.ca/civix/content/public/vbbl2019/?xsl=/templates/browse.xsl
https://www.usgbc.org/leed/v41#bdc
https://www.ashrae.org/File%20Library/About/New%20HQ/ASHRAE-OPR-attachment-to-Design-Services-RFP-signed.pdf
https://www.ashrae.org/File%20Library/About/New%20HQ/ASHRAE-OPR-attachment-to-Design-Services-RFP-signed.pdf
https://www.buildinggreen.com/primer/owner-s-project-requirements-what-it-what-it-could-be
https://www.gsa.gov/real-estate/design-construction/commissioning/commissioning-program/building-commissioning-process/planning-stage/define-owners-project-requirements-with-the-customer-agency
https://www.gsa.gov/real-estate/design-construction/commissioning/commissioning-program/building-commissioning-process/planning-stage/define-owners-project-requirements-with-the-customer-agency
https://www.wbdg.org/design-disciplines/architectural-programming
https://www.usgbc.org/leed/v41#bdc
http://communityhealth.phsa.ca/HealthProfiles#panel-nha2019
http://www.health.gov.on.ca/en/pro/programs/heia/
https://www12.statcan.gc.ca/census-recensement/2016/dp-pd/prof/index.cfm?Lang=E

Section X, Projectinformation

Recommended Documentation and Deliverables

Note that some of the deliverables listed overlap with and/or are repeated in other sections.

Project Phase Deliverable Completed by
Feasibility & A Allocation for additional consultants/consultanfees and quantify potential OD
Financing cost-benefits if possible
A General % budget allocation for adaptation, mitigation, & sustainability OD, CE
measures beyondtandard requirements
A List of municipal, neighbourhood, and utility representative contacts oD
A " = N=DGH ProjexFReqliifeidents(OPR) OD, RR, FM
Pre-Design A List of integrated team members and auxiliary contacts oD
A Develop projectprogram OD, RR, AR
A Completed Section 1 of IBAMA framework See lald
Schematic Design A UpdatedSection 1 of IBAMA framewogk updates to IBAMA summary repoi See lald
A Update to project budget based on preliminary cost estimate of selected = CE
strategies
A Code and reglatory review report of selected strategies AR, SC, ST,
ME, LAPL
Design A UpdatedSection 1 of IBAMA framewoé&kupdates to IBAMA summary repol See 1ald
Development A Update to project budget based onpdated cost estimate ofrevised CE
strategies
A Updates to code and regulatory review of revised strategies AR, SC, ST,
ME, LAPL
Construction A UpdatedSection 1 of IBAMA framewoé&kupdates to IBAMA summary repol See 1ald
Documents A Update to project budget based onpdated cost estimates CE
A Updates to code and regulatory review of revised strategies AR, SC, ST,
ME, LAPL
Project A Contact list of design & construction leads responsible for IBAditategies CM
Construction A Monthly updates to Section 1 of IBAMA framework based on construction CM, AR, SC,
changes ST, ME, LA
Asbuilt/ A Updated project program and OPR based on-asilt conditions OD, AR, SC,
Occupancy ST, ME, LA
A Updated operations budget FM, RR
A Updated demographic informationwith additional detailsfor building RR, FM
management
A Contact list of project team, municipahealth authorityand utility OD, FM
representatives
Post-Occupancy A Oneyearpost-G; ; MH9F; Q 9<9HLAN= EALA?9L/AR,SC,ST,
ME, LA, SU, A
A Ongoing pdates of demographic information FM, RR
A Regular updates of contact list FM
A Regular updates of operations budget FM, RR
© 2020 llana Judah. All rights reserved. IBAMARefencesGuided Version 1.0 15



Description

This sectionpertains to climate data that will inform climate hazardsotentially impacting the project Selectinga future
climate scenaridgs)based on climate change projections will help project teams design for future conditidrse goasin
Section 2areto target an official climate change scenaritevelopedby the IntergovernmentalPanel on Climate Change
(IPCC), identify sources that translate thieCC scenarminto locally applicable data, and linkhe anticipated lifespansof
specificbuilding systemsto the appropriate reference year of the IPCl@mate scenariosEngaging a climate adaptation
consultantor climate scientistto assist the design tears important. Considering current and past weather datong
with multiple climate scenariods alsoimportant, to ensure that systems are designddr peak hazard conditions.

The reasoning for linkingystemlifespansto IPCC scenario reference years is to reduce overdesigmodied carbon
and costs for systems that will be replacédmkforethe end ofa: MA D < A F ? Men devetoping sblutioms, design
teams still must be careful to consider the lifespan of related systems. For exampihiller may have &0-yearlifespan
while its supportstructure has al00-yearlifespanand shouldbe engineered taaccommodatea future larger chiller.

Parameters
Parameter Notes Completed by
Identify the IPCClimateScenarig and historicalclimate datato be
used for the projecRderenceofficial scenarios and climate data Sufficiently granular data may
adopted by the municipalityf notavailable, reference official be difficult to locate if the
provincial or territorial information region or municipality has not
. . ACCS
createdit. If not, consider
i. IPCClimate scenarios(RCP 8.5, 6.0, 4.5, or 2.6) hiring a climatescientistto
ii. Other climate data(historical and/or current) help determine scenarios.
iii. Climateanalog location(see Glossary of Terms)
Parameter Notes Completed by
Indicate anticipated lifespan (in fiwgear increments) prior to
significant repair or replacement of the component or system.
i Building, Structure and Foundations .
. - : Building &
ii. Enclosured Exterior Walls
N . Structure:
iii. Enclosured Roof Reference product literature 0. ST SC
iv. Enclosured Windows testing standards, T
v. Systems? HVAC_ speC|f|cat|opstdepref:la}tlon Enclosure: AR
vi.  Systems3Electrical reports of similar building
Vil. Systems3 Lighting types,and manufacturer i
Viii. Systems3 T & Communications warrantees.SeeAdditional :?’es\fzgf' ME,
iX. Systems3 Plumbing Distribution Resource¥Building System
N . . . Consultant
X.  Systems3 Plumbing Fixtures Lifespans
Xi. Systems3 Fire Protection .
.. .. . . : , LA
Xii. Systems3 Vertical Transportation Site: SC
Xiii. Site 8 Stormwater
Xiv. Sited Landscape and Paving
XV. Other
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https://www.ipcc.ch/site/assets/uploads/2018/03/sres-en.pdf

TheArchitect, Engineers, Landscape Architead Adaptation Consultarghould b complete the table belovn the IBAMA
Excel toalUse multiple copies of the table mseded. fe top climate hazard&lentifiedin Section 3 shoulbde usedfor the
potential system lifespan interactiorsssessmenin 2c Hypothetical &ample inputs are indicated in grey.

1) Linkthe anticipatedsystemlifespanin 2bto theappropriate reference year for the selected IPCC Sceima2ia

2) Rank feasibilityof retrofittingthe systemat end of its lifespansing alater climate scenarigLow, Medium, Highln
other words, if the climate changes, how easily can the systaetitnditted to adapt to the new climate?

3) Using the hazards identified in Section 3,disential system interactions and strategies to accommodate future
climateretrofits. For examplean HVAC systewith a 15yearlifespanwould only need to be designed to a 2035
climate. However, sufficient spafm equipment andlistribution would be required tensure future cooling
requirementsfor 2050 and 2080

4) Rank potential cost impacts désigning to the selected climate scermaras well as preparing the current
construction to be retrofit for later climate scenar{@®w, Medium, High)

(see AppendBforadditionalworksheets

Building Component/ System | Related Retrofit Potential system lifespan | Potential cost

System Lifespan | climate feasibility interactions impacts of
scenario | for later (In reference to eadiop designing to
and year | climate hazard in Section 3) future climate

Building Structure and
Foundations
Enclosured Exterior Walls

Enclosured Roof

Enclosure- Windows

Systems3 HVAG Cooling

Systemsd HVAG Heating
Systemsd HVAG Ventilation
Systems3 Electrical
Systems3 Lighting
Systems3IT &
Communications

Systems3 Plumbing
Distribution

Systemsd Plumbing Fixtures
Systems3 Fire Protection
Systemss Vertical
Transportation

Site d Stormwater

Sited Landscape and Paving
Other (describe)
Other (describe)
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Reference Standards

BC Ministry of Environment, Indicators of Climate Change for British ColumB@l6 Update
https://www2.gov.bc.ca/assets/gov/environment/researcimonitoring-and-reporting/reporting/envreportbc/archived
reports/climate-change/climatechangeindicatorsl 3sept2016_final.pdf

Capital Region DistrictClimate Projections for the Capital Regietttps://www.crd.bc.ca/docs/defaultsource/climate-
action-pdf/reports/201#07-17_climateprojectionsforthecapitalregion_final. pdf

Environment and Climate Change Canada, Computer Research Institute of Montréal, Ouranos, Pacific Climate Impacts
Consortium, Prairie Climate Centre, HabitatSeve®limatedata.ca https://climatedata.ca/

Fraser Basin Council, Climate Projections for the BC Northeast Region
https://www.fraserbasin.bc.ca/_Library/ CCAQ/fbaie_climatereport_web.pdf

Metro VancouverClimate Projections for Metro Vancouvehttp://www.metrovancouver.org/services/air
guality/AirQualityPublications/ClimateProjectionsForMetroVancouver.pdf

Metro VancouverStudy of the Impacts of Climate Change on Precipitation and Stormwater Management
http://www.metrovancouver.org/services/liquidwaste/LiquidWastePublications/TM&HDStudylmpacts
ClimateChangePrecipitationStormwate018. pdf

Pacific Climate Impacts Consortium (RC) Climate Explorer
https://www.pacificclimate.org/analysistools/pcic-climate-explorer

Pacific Climate Impacts Consortium (PCIEjture Shifted Weather Files
https://www.pacificclimate.org/data/weather-files

Additional Resources

Climate ChangeScenarios
Government of CanadaCanadian Weather Year for Energy Calculation (CWEC)
https://climate.weather.gc.ca/prods_servs/engineering_e.html

Intergovernmentd Panel on Climate Change (IPQ%fth Assessment Report (ARS)
https://www.ipcc.ch/site/assets/uploads/2018/02/SYR_ARS5_FINAL_full.pdf

Building and Systemns Lifespans
ASHRAE, Equipment Lif&pectancy chart
https://www.naturalhandyman.com/iip/infhvac/ASHRAE_Chart HVAC_Life_Expectancy.pdf

MAD<AF? - OF=JAK 9F< + grEvertve Mdintenakck Guidébddk AGF O - + 61
https://icap.sustainability.illinois.edu/files/projectupdate/2289/Project%20L ifespan%20Estimates. pdf

Carbon Leadeship Forum,Recommended guidelines for building component lifespans in whole building life cycle
assessmerntt - http://www.carbonleadershipforum.org/wp-
content/uploads/2018/07/CLF_Recommendations_BuildingComponentLifespans-06/2018.pdf

, =0 7GJC ! ALQ +9QGJAK - >NYE Climat&Resilency Dedign GuileligdBrsiondd= K ADA=F; QJ]

https://www1.nyc.gov/assets/orr/pdf/INYC_Climate_Resiliency Design_GuidelinesOgdf

* USor International Reference
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https://www2.gov.bc.ca/assets/gov/environment/research-monitoring-and-reporting/reporting/envreportbc/archived-reports/climate-change/climatechangeindicators-13sept2016_final.pdf
https://www2.gov.bc.ca/assets/gov/environment/research-monitoring-and-reporting/reporting/envreportbc/archived-reports/climate-change/climatechangeindicators-13sept2016_final.pdf
https://www.crd.bc.ca/docs/default-source/climate-action-pdf/reports/2017-07-17_climateprojectionsforthecapitalregion_final.pdf
https://www.crd.bc.ca/docs/default-source/climate-action-pdf/reports/2017-07-17_climateprojectionsforthecapitalregion_final.pdf
https://climatedata.ca/
https://www.fraserbasin.bc.ca/_Library/CCAQ/fbc_ne_climatereport_web.pdf
http://www.metrovancouver.org/services/air-quality/AirQualityPublications/ClimateProjectionsForMetroVancouver.pdf
http://www.metrovancouver.org/services/air-quality/AirQualityPublications/ClimateProjectionsForMetroVancouver.pdf
http://www.metrovancouver.org/services/liquid-waste/LiquidWastePublications/TMs-GHD-StudyImpacts-ClimateChangePrecipitationStormwater-2018.pdf
http://www.metrovancouver.org/services/liquid-waste/LiquidWastePublications/TMs-GHD-StudyImpacts-ClimateChangePrecipitationStormwater-2018.pdf
https://www.pacificclimate.org/analysis-tools/pcic-climate-explorer
https://www.pacificclimate.org/data/weather-files
https://climate.weather.gc.ca/prods_servs/engineering_e.html
https://www.ipcc.ch/site/assets/uploads/2018/02/SYR_AR5_FINAL_full.pdf
https://www.naturalhandyman.com/iip/infhvac/ASHRAE_Chart_HVAC_Life_Expectancy.pdf
https://icap.sustainability.illinois.edu/files/projectupdate/2289/Project%20Lifespan%20Estimates.pdf
http://www.carbonleadershipforum.org/wp-content/uploads/2018/07/CLF_Recommendations_BuildingComponentLifespans_07-06-2018.pdf
http://www.carbonleadershipforum.org/wp-content/uploads/2018/07/CLF_Recommendations_BuildingComponentLifespans_07-06-2018.pdf
https://www1.nyc.gov/assets/orr/pdf/NYC_Climate_Resiliency_Design_Guidelines_v4-0.pdf

Case Studyexample

Below is éhypotheticalexample of a building component assessmeith respect ta future climate scenarim
Vancouver

Note:Thishypotheticahssessmerit for illustrative purposes only. It is not representative of actual conditishsiddaot
be substituted for an actual building component assessment completed by the appropriate experts.

Building Component/ System
Green Roof Assembly

-

o " ._-' 'H“.:n-

Figure 4Vancouver Olympic Village Green Roof (©Vitaroofs International Inc., J&¢ghmidt, by permission)

Sub-System Lifespan Related IPCC Scenario & Year

Sub-System Lifespan IPCC Scenario & Year ; References

Roof Structure 80 years RCP 8.%2100) BOMA Preventative Maintenance
Guidebook

Insulation and waterproof 20years RCP 8.5 (2040) Hydrotech Membrane Corp.

membrane

RoofPavers 50years RCP 8.5 (2080) Hanover Architectural Products

Growing Medium & Plants 10 years RCP 8.5 (2030) Hydrotech Membrane Corp.

Irrigation System 20years RCP 8.5 (2D) Netafim Irrigation Inc.
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Top Climate Hazards(see Section 3)
Source:Climate Projections for Metro Vancouvie2016

Climate Hazard

RCP 8.52050*

RCP 8.52080* References

Increasing summer
temperatures and heat
waves

Summer Days
>25C=55days

SummerDays
>25C=/9days

Climate Projections for Metro Vancouver

Summer droughts

Dry spell duration

=26days

Dry spell duration
=29days

Climate Projections for Metro Vancouver

Fall precipitation increases

5-day maximum

precipitation
=178 mm

5-day maximum
precipitation
=199 mm

Climate Projections for Metro Vancouver

*Data for the aailable RCRcenarioyearmay not align withthe K Q K L estiEnBt&dend-of-life. In this case, the project
team should either interpolatdata between RCP scenario years or choose the more stringent scenario.

Sub-System Retrofit Feasibility, System Lifespan Interactions, Cost Impacts of Desigrr feuture Climate

2040/2050. Ensure water delivery piping
designedup to 2080climate conditions.

Sub-System Retrofit Potential system lifespan interactions Potential cost
feasibility for impacts of designing
later climate to future climate

Roof Structure N/A Design fopeakloadsand green roof Low

saturation thresholds usindnistorical and
RCP 8.5100 precipitationdata.

Insulation and waterproof High Ensure parapet desigiheight can Low

membrane accommodate future slope adjustments for
drainage and insulation thickness

Roof Pavers High Paver teight to considerpotential changes = None to Low

to plantings.

Growing Medium & Plants High Coordinate to ensure replacement can N/A

occur independent of irrigation system.
Irrigation System High Design systentonsidering climate up to Medium

© 2020 llana Judah. All rights reserved.
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Recommended Documentation and Deliverables

Note that some of the deliverables listed overlap with and/or are repeated in other sections.

Project Phase Deliverable Completed by
Feasibility & A Fee dlocation for climate scientist or adaptation consultant oD
Financing A ldentify climate scenaris and other climate datato include in preliminary CS
climate risk assessment
A Include expected project and main systesiD A > = K H9 F KProjedt - ¢ OD
Requirements
Pre-Design A Completed Section 2 of IBAMA framework See 2a2¢
Schematic Design A UpdatedSection2 of IBAMA framewor& updates to IBAMA summary repoi See 2a2¢
A Update tosystem lifespan interaction comments in Section 2aged on See 2c
selected strategies
Design A UpdatedSection2 of IBAMA frameworK. updates to IBAMA summary repol See 2a2c
Development A Expanded system lifespan interaction report based on revised strategies = See 2c team
This should include all components connected the strategiesproposed
Construction A UpdatedSection2 of IBAMA aimework& updates to IBAMA summary repol See 2a2c
Documents A System lifespan interaction peer review. This should include all componer Peer Reviewer
connected tostrategiesproposed
Project A Site visit reports confirming systems built per interactions outlined in See 2c team
Construction Section 2¢
Asbuilt/ A Final projectreport confirming systems built per interactions outlined in
Occupancy ) Section 2¢ See 2¢ team
A Include climate threshold and lifespantargets in ystems manuals with
explanation for facility managers
Post-Occupancy A Draft deferred maintenance plaindicating climate thresholds and lifespan = See 2c team
targets.
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Description

This sectionassists project teams in identifying the top climate hazardsingthe scenarios that they haveelectedin
Section 2.Using the IBAMA Excel documergams will identify up to terclimate hazards and due to potential cost
limitations, expandupon a minimum ofthe top three of concernin addition, atleast one compounding hazardhould
be investigated. These are the hazards that require immediate action. The remaisiilgazards should be reviewed to
determine when and how they should be taken into consideratiower the lifespan of the projeciWhile not explicitly
part ofthe IBAMA framework, teams may include hazards that are not clirdaésed such as earthquakes or tsunamis.

Parameters

Parameter

Notes

Completed by

Based on the climate scenasiselected in Sectiona2 identifyup to
ten hazardghat would likely occur during the lifespan of the proje
Include at least one compounding hazaFar each hazard,se the
worst-case scenario based on past, present and projected data.

Using the Excel tool, assess each hazarthéfollowing factors:

i IPCC Scenari& target yearfrom Section Xfor climate
hazards)

ii. Frequency of occurrencéOngoing, Multiple times/year,
Annually, Every two years, Less often than every two)yee

iii. Intensity/Severity(Catastrophic, MajofMioderate, Minor,

Insignifican)

Anticipated duration ofevent andrecovery to 90%

function (Years, Months, Weeks, Days, Hours or less

V. Exposure ofesidents/assetto hazard(High, Medium, Low)

Vi. Affected AredGreater than regional, Regional Municipalit:
Neighbourhood, Project Site
vii. Variability of hazard projectiongHigh, Medium, Low)

Scoreswill be generated in the Excel tool for each hazard assesse

Use existing municipal,
provincial or other official
documentation to determine
and evaluate key hazarddJse
both projected and historical
data. Ifthis information is not
available, defer to guidance
provided by climate scientists
and adaptation consultant.

Hazards may vary locally or or
a site-by-site basis as
compared to municipal or
regional information.

See Glossary of Ternis
Section Ifor definition of
compounding hazards.

Led by AC &
CSw/input
from AR, MU,
NR, US&
others as
needed

(see Appendii for worksheet$o assess additionaldzards)

Parameter

Notes

Completed by

Identify and describe the hazard with the highest score from Sect
3a

i. Description of Hazard A Led by AC &
. CSw/input
List the top three potential cascading impacts associated with See Qlossary of ?I'(.er-ms " from AR, MU,
Section 1 for definition of
Hazard A L NR, UT &
cascading impacs.
- . . others as
ii. Potential Cascading Impact needed
iii. Potential Cascading Impact
iv. Potential Cascading Impact
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Section & Climate Hazards

Reference Standards

BC Ministry of Environment & Climate Change Strategy, Preliminary Strategic Risk Assessment for British Columbia
https://www2.gov.bc.ca/assets/gov/environment/climatechange/adaptation/prelim-strat-climate-risk-assessment. pdf

FEMAThreat and Hazard Identification and Risk Assessment (THIRA) and Stakeholder Preparedness Review (SRR) Guide
p.11* - https://www.fema.gov/medialibrary-data/1527613746699
fa31d9ade55988da1293192f1b18f4e3/CPG201Final20180525_508c.pdf

Public Infrastructure Engineering Vulnability Committee (PIEVC) Engineering Protoedittps://pievc.cal/protocol

US Department of Heath and Human Servic&byreat/Hazard Assessment Module (THAM)
https://www.phe.gov/Preparedness/planning/RISC/Documents/ritham-narrative.pdf

Additional Resources

Capital Region District, Climate Projections for the Capital Regibtips://www.crd.bc.ca/docs/defaultsource/climate-
action-pdf/reports/2017-07-17_climateprojectionsforthecapitalregion_final.pdf

City of VancouverClimate Change Adaptation Strategy, 2018 Update and Action Plan
https://vancouver.calfiles/cov/climatechangeadaptation-strategy.pdf

City of VancouvemRResilient Vancouver Strategy, p.38ttps://vancouver.ca/files/cov/resilientvancouverstrategy.pdf

Di Napoli, Cet al., (2018)Assessing heatelated health risk in Europe via the Universal Thermal Climate Index (UTCI).
Int J Biometeorob2,1155%1165 - https://doi.org/10.1007/s00484)18 15182

Emergency Management B8azard Reference Guide for Local Authorities and First Nations
https://www?2.gov.bc.ca/assets/gov/publiesafety-and-emergencyservices/emergencypreparednessresponse
recovery/locatgovernment/hrva/qguides/hrva_hazard_reference_guide.pdf

U.S. Green Building Council, Assessment and Planning for Resiffience
https://www.usgbc.org/credits/assessmntresilience?return=/pilotcredits/newconstruction/v4

* USor International Reference
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https://www2.gov.bc.ca/assets/gov/environment/climate-change/adaptation/prelim-strat-climate-risk-assessment.pdf
https://www.fema.gov/media-library-data/1527613746699-fa31d9ade55988da1293192f1b18f4e3/CPG201Final20180525_508c.pdf
https://www.fema.gov/media-library-data/1527613746699-fa31d9ade55988da1293192f1b18f4e3/CPG201Final20180525_508c.pdf
https://pievc.ca/protocol
https://www.phe.gov/Preparedness/planning/RISC/Documents/risc-tham-narrative.pdf
https://www.crd.bc.ca/docs/default-source/climate-action-pdf/reports/2017-07-17_climateprojectionsforthecapitalregion_final.pdf
https://www.crd.bc.ca/docs/default-source/climate-action-pdf/reports/2017-07-17_climateprojectionsforthecapitalregion_final.pdf
https://vancouver.ca/files/cov/climate-change-adaptation-strategy.pdf
https://vancouver.ca/files/cov/resilient-vancouver-strategy.pdf
https://doi.org/10.1007/s00484-018-1518-2
https://www2.gov.bc.ca/assets/gov/public-safety-and-emergency-services/emergency-preparedness-response-recovery/local-government/hrva/guides/hrva_hazard_reference_guide.pdf
https://www2.gov.bc.ca/assets/gov/public-safety-and-emergency-services/emergency-preparedness-response-recovery/local-government/hrva/guides/hrva_hazard_reference_guide.pdf
https://www.usgbc.org/credits/assessmentresilience?return=/pilotcredits/new-construction/v4

Section & Climate Hazards

Case Study Example

Below is eéhypotheticalexample of a climate hazard assessment for a lwwincomeresidential building ira suburb of
Victoriag BCResidents are a combination of singles, families and serlibiesbcus is primary on hazards that may directly
impact theproject,but local and regional hazards should be evaluated for potential secondary impacts to the pajesct.
used to determine heard assumptions should be documented with appropriate references or citations.

Note:Thishypothetical assessmasfor illustrative purposes onllyis not necessarily representative of actual conditions or
hazards andhould not be substitutddr an actual hazard assessmeainpleted by the appropriate experts.

Climate & Hazard Data Sources

Climate Projections for the Capital Region, 2017

Preliminary Strategic Risk Assessment for British Columbia, 2019

Capital Regional District, Coastal Sea Level Rise Risk Assessment, 2015

BC Hydro Storm Report, 2019

BC Ministry of Energy & MindRelative Earthquake Hazathp of Greater Victoria, 2000
Capital Regional District Capital Regional District

Fall Precipitation Projections 20-Year Annua! Maximum Daily Max Temperature Projections
CMIP5 Ensemble RCP85 (2041-2070) __CMIPS5 Ensemble RCP85 (2041-2070)
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Figure 5. CRIFallPrecipitation 2059(RCP 8)%5 Figure 6. CR®1-in-20 Hottest Day 205(RCP 8)

(Images from © Capital Regional District. (2@li#hate Projections for the Capital RedRatrieved from
https://www.crd.bc.ca/about/data/climatehange By permission from authr.

Figure 7. CR®2018 Windstorm Damag

(©Robert Fraser via Victoria Burzpermission)
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https://www.crd.bc.ca/about/data/climate-change









































































































































































































































































