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1.0 INTRODUCTION




Project Objectives

Research Purpose:
Increase resiliency in MURB's using cost effective and locally appropriate policy
incentives

* Evaluate the resilience design strategies and review proposed REAP 3.2 Enhanced Resiliency credit to determine
appropriateness for this requirement

* Interview subject matter experts and architects (including MBAR stakeholders) to understand strategy
appropriateness to UBC context

* Develop recommendations for refinements of the credit based on applicability of the MBAR primers and strategies


Presenter
Presentation Notes
Our climate is transforming. At the local scale, it is projected that buildings and neighbourhoods in the Lower Mainland will face more extreme precipitation events, drier summers, and shifting ecosystem conditions that will overload existing civic infrastructures (Metro Vancouver, 2016). 
	As a consequence of these changes, resilience, climate adaptation, and mitigation have taken on precedence in the sustainability conversation. The IPCC defines resilience as “the ability of a system and its component parts to anticipate, absorb, accommodate, or recover from the effects of a hazardous event in a timely and efficient manner, including through ensuring the preservation, restoration, or improvement of its essential basic structures and functions” (IPCC, 2012, p. 556) In the context of green building, this means developing structures and communities that can manage and bounce back from changing and emergency conditions, such that no one is pushed past their ability to cope. 
	At the provincial level, BC Housing has recently launched their Mobilizing and Building Resilience Program (MBAR) to connect stakeholders around the province for the enhancement of resilience policy and technology. As part of their programming, MBAR have launched a series of design discussion primers. These primers are intended as conversation-starting documents to identify strategies for a variety of climate-driven chronic stressors. UBC’s own rating system, the Residential Environmental Assessment Program (REAP), will introduce a new Climate Adaptation category that includes a credit for Enhanced Resilience. Based on the accessibility and breadth of the MBAR primers, they have been adopted as a reference in the current draft of REAP 3.2. Specifically, the Enhanced Resilience credit will award points based on the adoption of strategies from the primers on Air Quality, Fire, Heat Waves, and Power Outages and Emergencies. 
	With the emergence of resilience policy at UBC, and the utilization of the MBAR primers, this project represents a moment to check-in with MBAR stakeholders on the utilization of the primers, and review of best practices in building resilience. By doing this, the project may support UBC in its goal to maximize resilience in a locally appropriate and cost-effective fashion through the REAP tool — while also providing feedback on overall resilience efforts at UBC. 

1.2 Intention, Scope, Methodology

This project is being completed to fulfill the capstone requirements of UBC’s School of Community and Regional Planning’s Master of Community and Regional Planner program. The project was scoped and coordinated through the UBC SEEDS Sustainability Program, with the primary clients being Penny Martyn and John Madden of UBC Sustainability and Engineering. The purpose of this project is to support UBC Campus + Community Planning and UBC Sustainability and Engineering in refining the proposed “Enhanced Resilience” in REAP 3.2,





Mobilizing, Building and Advancing Resilience
Program (MBAR)

Figure. Graphic from the BC Housing Mobilizing, Building, and Advancing Resilience
Program
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Risks to Buildings, Occupant Safety & Environment
¢ Damage to, or destruction of buildings

+ Utility service interruption

¢ Potential loss of property and personal assets
¢ Decreased outdoor and indoor air quality and associated risk to

human health

¢ Risk of human injury or loss of life through exposure to fire, smoke,

and/or decreased air quality

Strategy

Identify prevailing wind direction and airshed characteristics to determine $
direction of potential fires

Conduct a full risk assessment, considering fuel types, building location relative
to slope, and the nature of the structure

Maintain 10m setback from all combustible materials to create a natural firebreak.
Increase this setback for structures or vegetation closest to the forest interface

Install outdoor water fixtures (e.g. taps and sprinklers) connected to a gravity-fed
source in a location easily accessible to building occupants

Cost

Impact Alignment

Strategy

Include mesh debris screens (3 mm) in gutters, eaves and vents to reduce $
accumulation of flammable vegetation and limit areas exposed to sparks and embers

Install a chimney s

rk arrestor to reduce release of sparks and embers to
surrounding areas

Select higher performance fire-retardant or -resistant siding materials (e.g.
stucco, metal siding, brick, concrete and fibre cement)

Select fire-retardant roofing materials, such as metal, asphalt, clay and composite $$
rubber tiles with Class A UL/ASTM rating — avoid green roofs for buildings at the
wildland-urban interface

Use double-paned tempered windows and frames with an air barrier seal to provide $$
greater air quality protection and heat resistance

Ensure building and garage entry doors are fire-rated and sealed with an air barrier

Install high-efficiency air filtration media (MERV 11 or higher) for all outdoor air
building ventilation systems to improve indoor air quality

Install air cleaners equipped with highest-efficiency particle air (HEPA) filters and
activated carbon filters in refuge areas (e.g. amenity spaces)

Make use of demand-controlled ventilation based on CO2 levels to reduce the
introduction of outdoor air beyond required air flow rates.

Install mechanical systems such as air source heat pumps that allow for cooling
during fire events

Design a common building area to act as a cooling room or clean air refuge

Connect cooling and ventilation systems in refuge areas to a source of back-up
power.

Ensure a minimum of 72 hours of fuel storage for power to refuge area and key
services, including building pumps, fans, emergency lighting, and security
systems

Design building entry and exits that can be operated manually
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Wildfires pose a serious threat to building safety. Risks occur when the close combustion of natural fuels (e.g. trees,

grasses and shrubs) spread to human-made structures. Wildfires at the urban interface are made more complex because
combustible building materials compound with out fuel sources. At the wildland-urban interface, fires can start either
outside and spread to adjacent structures, or originate inside, then ignite vegetation and spread through the wilderness.
Interface fires are projected to increase in severity and magnitude as a result of climate change, and can in turn lead to air
quality advisories across the province. This sheet is intended to start conversations about mitigating these risks.
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Cost Impact Alignment

Trees should be set back 10m from all buildings and combustible materials

Plant fire-resistant vegetation with moist, supple leaves and low sap or resin production
Ensure planting groups are a minimum of 6m apart, and trees are a minimum 3m apart
Prune lower branches within 6’ (1.8m) of ground

Regularly mow lawn areas and check roof, gutters, and eaves to remove flammable $ *
vegetation

Inspect, maintain and replace high-efficiency air filtration media for all outdoor air
building ventilation systems

Close building openings to temporarily reduce the intake of outdoor air during
extreme events

Plan, rehearse, and identify preparedness procedures necessary to maintain a successful
refuge area (e.g. testing equipment, checking shelf life of stored provisions)

Provide occupant education on refuge areas, evacuation measures, exit locations, etc.

Educate building maintenance staff in firefighting/resistance measures (e.g. operating
sprinklers, wetting down surfaces, removing flammables)

Provide sufficient personal protective equipment for building occupants, (e.g. N95
masks or N95 respirators) to minimize exposure to particulate matter

Ensure personal cooling devices are available to building occupants (e.g. cooling blankets) $

Ensure there is adequate means for people who don't have cars or need assistance to
evacuate the vicinity (e.g. public transportation or a carpool-evacuation plan)

Ensure alternate egress routes are available and known to building occupants

000
M'M' Consider the following strategies to help improve the resilience of the community overall:

Provide access to local outdoor air quality data and indoor CO2 levels via occupant displays

Design amenity rooms to act as cooling centres/clean air refuge areas for at-risk community members (e.g. seniors) and a
central location for emergency support and services

Ensure refuge areas and common spaces are designed to foster social connection, mental health, and overall cultural safety
Ensure building connection to community fire response plans (e.g. notification systems)

@ Take care and ensure resilient strategies do no exacerbate vulnerability and other risks

Vegetation setbacks may eliminate benefits associated with trees for shading and heat island reduction

Consider the durability of siding materials to withstand storms, freeze/thaw and seismic events

Consider the impact of roofing materials on the heat island effect

Passive ventilation strategies that rely on natural air flow to cool and ventilate a building may exacerbate indoor air quality
issues during times of poor air quality (e.g. forest fire smoke). Ensure buildings have back-up cooling and ventilation systems
that allow for mechanical ventilation when necessary.

Additional Resources

+ Government of BC: Current Air Quality Data Map — Air Quality Health Index
+ Government of BC: FireSmart Homeowner's Manual &,
+ Government of BC: FireSmart Your Property

€9 scHousing
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Figures. REAP 3.2 Climate Adaptation
Category Draft, Enhanced Resiliency
Credit Draft, and UBC Integrated
Design Process

Climate Adaptation (CA) 13
P1 2050 Climate Ready Thermal Comfort Modelling
1.1 2050 Climate Ready Energy Efficient Design 7
1.2 Enhanced resiliency 3
1.3 On site backup power 3

Enhanced resiliency

Achieve appropriate design strategies from the Mobilizing Building Adaptation
and Resilience (MBAR) discussion papers on "Air Quality", “Fire”, "Heat
waves" and "Power outages and emergencies”.

10 different design strategies with at least 1 from each paper. — 1 point

156 different design strategies with at least 1 from each paper. — 2 points

20 different design strategies with at least 2 from each paper. — 3 points
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Stakeholder Further Research
Literature Review Interviews and Production

* Review of * Interviews with: *  Producing the:

* UBCPlanning *  Wilma Leung, * Interview
materials and Senior Manager, transcripts
precedent reports BC Housing * Recommendati

* BCHousing MBAR * Lisa Westerhoff, ons, insights,
Primers and Principal, Integral and
program Group complementary
documents * Jennifer Cutbill, research

*  MURB Best Principal, Lateral * Final report and
Practices Agency final

* Green Building * Ashleigh Fischer, presentation
Rating Systems Project
and Critical Performance
Analyses Specialist, ZGF

Architects
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e Seismic Resilience
Disease Transmission

Heat waves

Power Outages & Emergencies
Wildfires and Air Quality

e Community Resilience

8@ Systems and Frameworks

e ARUP REDi

e LEED Enhanced Resilience Pilot Credits

e RELi 2.0 Rating Guidelines

¢ Integrated Building Adaptation and Mitigation Assessment Framework (IBAMA)

) s

e Logistics

e Facilitation

e Research

e Using the MBAR Primers
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Is it a performance based or prescriptive system? 





69 Stressors

 REAP 3.2’s Climate Adaptation category corresponds to the predominant concerns
among industry stakeholders

* Generally interviewees were resistant to recommend strategies on-the-spot, and
encouraged site-by-site analysis

* Seismic Resilience was recognized by multiple stakeholders as the elephant in the
room

* Resilience for disease is emerging and worth implementing in REAP 3.2

» Strategies for heat waves and wildfires demonstrate value for implementing a
framework that can identify the trade-offs and co-benefits of various mitigation and
adaptation strategies

* Multi-lingual community resilience is an important component of social
adaptiveness and emergency response — there are a number of design and
programming pilots in Vancouver for UBC to emulate






8@ Systems and Frameworks

The ARUP REDi system provides a variety of approaches
and strategies worth consideration
* Low cost strategies include advocacy requirements
* Prescriptive vs. Performance Based Approach: REDi
provides example of performance-based criteria
for seismic resilience

Key for Interpreting Criteria

Symbols Example

Platinum

Gold

Required for Platinum Silver
—

|
G S

] ——

Required for Gold

Reqguired for Platinum

f) Required for Gold

Recommended for Silver

Required for Silver
Recommended for Platinum C_I,_
Recommended for Gold

Recommended for Silver

000000







8@ Systems and Frameworks

REAP 3.2 would bring the system on-par with the LEED pilot credits in Enhanced
Resilience
* Some interviewees recommended making Enhanced Resiliency, in-part or in-
sum, mandatory, to bring REAP ahead of LEED with respect to resilience

(prerequisite)

Climate Change
oawrAll —— croose 1 B ~=-~:=7=nt o plannins
Emergenc
Plangningy (Gl ek inhn)

CREDIT IPpc99

e Design for
esig r Enhanced Resilience
1 or 2 of

Top 3 Hazards (1 OR 2 POINTS - one

per hazard)
CHOOSE EITHER OR BOTH~|:







8@ Systems and Frameworks

* The Integrated Building Adaptation and Mitigation Assessment Framework
(IBAMA) is an emerging cost-benefit analysis process for the deliberation of
resilience strategies that was identified as a tool for UBC to follow and pilot

DRAFT IBAMA FRAMEWORK & PARAMETERS
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W Practices

* Facilitation and Logistics were identified by most interviewees as equally critical to
the success of the Enhanced Resiliency credit

* Facilitated approach is necessary when there is lack of design convergence

* A deliberate facilitation process can align goals, identify principles, and make the

core purpose and vision clear
* Ensuring that this process is timely has been identified across a variety of UBC

research projects

“Before there is that consensus, my preference is to take a more bottom-up approach.
What | mean by bottom-up is more facilitation: to provide all the information, look at
each case, identify the opportunities and how we can maximize them.” (Wilma Leung,

personal communication, 2020)

“Things like backflow preventers are a proxy for developers avoiding things they don’t really understand, they’re
not seeing, or are perceived to not have any value. So the more that a team can build this literacy around what is
important, why we're doing things, what is available: doing that in the early stages can make a lot of cost fall

away, to the tune of millions of dollars.” (Jennifer Cutbill, personal communication, 2020)



W Practices

* MBAR stakeholders also had thoughts about how to best use the MBAR primers
« The MBAR primers were designed as a conversation starter — UBC would be the first
institution to use them in a regulatory context
* Many of the strategies repeat between primers
* Some strategies are of questionable value or would be achieved in the ordinary
course of design, others are critical
* The primary recommendation was the importance of UBC launching an internal
process to weigh the MBAR strategies for its own development context
* Oneinterviewee argued that designers and developers would be unfamiliar with
MBAR, and uninterested in probing the primers deeply
* This could be mitigated by using various tools to embed the strategies at UBC

“So | think as a starting point it might be good, but at the same time, not all these
strategies are created equally. So a designer could go for the lowest hanging fruit” (Lisa

Westerhoff, personal communication, 2020)



3.0 RECOMMENDATIONS




4.1 Recommendations

1. Weigh and order the MBAR Strategies

2. Focus on adding a facilitation component to the credit

3. Consider expanding the credit to include disease resilience and seismic resilience

4. Consider splitting the credit into tiers or prerequisite components

5. Consider more active publication of UBC building policies

6. Consider visualizing the MBAR strategies through UBC policy documents (e.g. a Stadium Neighbourhood
Design Guidelines)

7. Pursue a pilot to enhance community resilience with Hey Neighbour

8. Utilize UBC'’s Research to fill in gaps







1. Weigh and order the MBAR strategies

2. Focus on adding a facilitation component to

the credit

UBC INTEGRATED DESIGN PROCESS- Major Capital Projects

Phase Step Responsibility
C&CP, Site Selection
Step 1: committee
Site Selection
C&CP
z Step 2:
= Design Brief Development
S.
" Board 1
Design Team
Step 3A:
Preliminary Energy and
Water Workshop
w
[
§  AUDP Pre-application
]
B Desian T
;DS Step 3B' esign [eam
I“é General Sustainability

Workshop (technical)

Development Permit Process: AUDP, DRC, public cpen house

Board 2
DP
=] Design Team
g0  Step3C:
8%  Interactive Energy
E - Workshop
Design Team
g Stepd:
2 ¢ Sustainability Reporting
%5  Board3
BP
Design Team
Step 5: C&CP

Report Performance

Aouednoog
JuonEnasUog

Board 4

Description

Site review and recommendation which includes consideration
of land use, utilities, transportation, sustainability, envirenmental
assessment and adjacent impact.

Prerequisites

Staff develop a guiding framework and a set of design goals and -

strategies, reflecting the particular challenges and cpportunities
for the project.

Based on preliminary energy analysis and water budget,
coordinate a team meeting to brainstorm [/ assess potential
strategies to achieve project goals. Consider: site conditions,
massing and orientation, renewable energy potential, basic
envelope attributes, lighting levels, thermal comfort ranges,
process load needs, cperational parameters and resilience to
climate change.

Facilitated team meeting to investigate integrated strategies
that meet sustainability goals and which explore synergies
among systems and compenents

Review potential energy savings strategies to inform and refine
energy and envelope design relative to life cycle costs.

Submit Sustainability Report which summarizes the cross
cutting strategies used to achieve performance and process
targets for each design brief goal

Report broad sustainability outcomes from the project for
inclusion in the Beard 4 meeting minutes and for consideration
by the Better Building Committee

Stakeholder engagement
Massing study
Review of green building requirements

Schedule early enough in schematic design to . -

isi and ge “out

inform g
of the box" thinking

Team's Initial information analysis complete
Preliminary energy analysis and identification of
dominant energy loads complete

Indoor, cutdoor and process water budget
complete

Schedule with AUDP pre-application meeting
during schematic design
Submit workshop agenda for approval

Schedule at the end of design development
Energy medel complete

Consensus on energy conservation and climate
ready measures

Schedule before BP

1 year of performance records available
LEED documentation submitted to UBC

Updated June 2020

Outcomes

Site selection considers sustainability,
ecolegical (natural systems)and climate
action priorities.

Dresign brief reflecting the sustainable design
aspirations of stakeholder groups

Passive design and synergies considered
and regenerative design possibilities
identified

» design cptions identified to be considered
for further LOCC/LCA evaluation by
stakeholders

Submit meeting minutes

Agreement on specific targets for each
Design Brief goal

Owners Project Requirements
Conceptual building envelope design
Design strategies to address climate
readiness

Submit meeting minutes/ LEED checklist

Life cycle cost consideration of energy
conservation measures

»  Submit energy model report
Energy and GHGI targets finalized

Submit prior to occupancy:
Sustainability Report
Final energy model

*  M&V and Cx Plan
Final LEED scorecard

Feedback to inform future projects



3. Consider expanding the credit to include
seismic and disease resilience

1.5 Advocacy for Resilience

Criterion Commentary

1.5.1 - Improve Infrastructure C1.5.1 - Improve Infrastructure
Communicate to local and state

representatives, utilities, and transportation

departments the desire for improved/

enhanced infrastructure to withstand the

effects of natural disasters, including

earthquakes.

%
:

1.5.2 - Incentives C1.5.1 - Incentives
Request incentives from communities, cities,

and states for building to “beyond code’

resilience objectives.
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The Disease component makes clear the value of having a framework for identifying the most cross-cutting design choices — 


4. Consider more active updates on the timeline
for amendments to UBC building policy

5. Consider splitting the Enhanced Resiliency
into tiers, making some strategies prerequisites,
or coding strategies

Des

W

_2 Strategy Cost Impact Alignment
g Select a minimum of double-paned tempered window and frames with an air 58 . ‘

‘ru' barrier seal to provide greater air quality protection

..|‘= Include mesh debris screens for gutters, eaves and vents to reduce accumulation

v

of allergens

Include mesh screens into operable windows to prevent and insects pests from 5 o @ a E&;’:'
entering occupied areas

Ensure the building air intake is away from local sources of outdoor air pollution

Exceed industry standards for ventilation to keep indoor air pollutants and carbon 58 e
dioxide levels low. Consider including a carbon dioxide monitor to monitor
ventilation needs

Use demand-controlled ventilation based on carbon dioxide levels to reduce the

introduction of outdoor air beyond required air flow rates

Ensure HVAC systems are HEPA ready and/or procure portable HEPA filters $ . ‘

witthh ~arbarm Filkare +m ba ricad dAnvinm willdfirea emelia avants



6. Build investment in MBAR and help
developers visualize the primers by
incorporating the strategies into UBC
documents

STRATEGIES FOR HIGH HEAT:

Green Increased
Roofs & Walls Vegetation

Cool Social
Surfaces Activation



BB RESIDENT ANIMATORS B} RESIDENTS [E)] PROPERTY MANAGEMENT

In any population - in this cose Residents of multi-unit Residential
in multi-unit residential bulldings Residentlal bulldings will respond bulldings will respond to the
to the inifiotives offerad by

Residents of multi-unit

- these are individuals who have nitiofives affered by designated
tha skills & obilities, interests & designated neighbour animotors, naighbour animators, increasing
ossets fo act o5 .'.h-::lrn|::-i-::-n:: or noraosing the time andfar the tirme and far energy fhay spenc
animalors of o given population. energy they spend an sociability an socianility activities,

activitiad.

7. Pursue a pilot to enhance disaster readiness
and community resilience

8. Utilize UBC'’s research to fill in the gaps



4.0 CONCLUSION




Conclusions

- The Climate Adaptation category and Enhanced Resilience credit represent a good step
in the right direction
- UBC can emphasize a discretionary approach or narrow down the best strategies,
considering the facilitation approach will always be critical
- There are emerging frameworks and methodologies that can enhance this process

- Primary limitation of the project was time

- Interviewees were reticent to provide strategy recommendations — instead
encouraged an internal weighing process

- Many research opportunities emerged from the project, including:
- The development of an MBAR database in collaboration with BC Housing
- Evaluation of MBAR primers and their application in Stadium Neighbourhood
- More qualitative and post-occupancy research to evaluate the entire development
process and how sustainability design is applied on the ground

- Emergency preparedness pilots that integrate the multi-lingual dimension of UBC
neighbourhoods



Questions?
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