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From Risk to Readiness:
PRACTICAL SOLUTIONS FOR MEETING THE EXISTING BUILDING RETROFIT CHALLENGE

Constructing a Retrofit Plan
Sarah Gray, M.Sc, P.Eng.

Vision and Goal:
All new and existing 
buildings are NZC

40% reduction in GHG 50% -80% reduction in GHG Canada Model Code for 
Existing Buildings in 

Place –Retrofit Path is 
Mandated

Deep Retrofit studies of 
existing buildings;

Retrofits start & ongoing

Deep Retrofit projects 
are ongoing

Scaled Up 
Deep Retrofits across 

US and Canada

20402022

Mass adoption of
Deep Retrofits across 

US and Canada

Service life renewal of 
early adopters

20502025 2030

Vancouver:  All new and replacement heating 
and hot water systems must be zero emissions

Regulatory Framework
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Every building needs a plan.

From RMI’s Best Practices for Achieving Zero Over Time
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Identify Potential Retrofit Goals
Internal and/or External Goals

Greenhouse gas/carbon reduction

Energy efficiency improvements

Flood mitigationSeismic retrofit

Thermal comfort improvement

Indoor air quality improvement

Fire/smoke mitigation

Operations cost reduction Improve curb appeal / resale value

CL0

Document Your Retrofit Goals
Energy & Carbon

• Energy efficiency 
improvements

• GHG/carbon emission 
reduction

• Easier electrification

• Embodied carbon savings

Building Performance

• Actual performance vs 
predicted performance

Current & Future Cost

• Increase leasing revenue

• Improve resale value

• Reduced operational cost 
(current/future, inc. carbon 
pricing)

• Reduced maintenance costs 
and requirements (capital 
plan)

Code Requirements

• Anticipate more stringent 
energy codes and retrofit 
requirement

Comfort and IAQ

• Occupant health and Indoor 
Air Quality improvement 

• Thermal comfort 
improvement

• Acoustic comfort 
improvement

Future Proofing

• Resiliency against future 
climate

• Passive survivability 
(response to extreme 
weather events)
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Original Concept for Graphic: 
Pembina Reframed Initiative

Write a Strong Retrofit Goal Statement

 Net Zero Carbon by 2040

 Net Zero Carbon by 2050

 50% Greenhouse Gas Emissions reduction by 2030, then Net Zero Carbon 
by 2050

 Achieve Net Zero Carbon with our planned major retrofit starting soon

Show me the potentials for reduced energy consumption, reduced GHGs, and 
costs for light, medium or deep retrofit… then I’ll decide my goal.

CL0
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RDH Retrofit Roadmap

Project Scoping and Goal Setting

• Help owners determine objectives

• Discuss and capture goals

• Determine the next steps for the 
planning and assessment phase
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Conduct Building Assessment

• Review building documentation, previous reports, previous repairs

• Visual examination including exploratory work – primarily building enclosure 
and mechanical, but also electrical and structural/seismic

• Possibly conduct air tightness testing

Establish Current Heat Loss

STEADY STATE HEAT LOSS THROUGH THE EXISTING 

BUILDING ENCLOSURE (ASHRAE DESIGN DAY CONDITIONS)

How can we improve 
the enclosure to 

reduce heat loss and 
air leakage, and 

therefore reduce the 
HVAC loads?

CL0
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Baseline Benchmarking

Existing Utility Bill Review and Analysis
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Identify Potential Retrofits

CL0
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Retrofit Language

• Energy Conservation Measures (ECMs)

• Carbon Reduction Measures (CRMs)

• Low Carbon Resilience Measures (LRCMs) - combines 
climate adaptation and mitigation
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Load 
Reduction

Add 
Insulation

Improve 
Windows

Air Sealing

Energy 
Efficiency

Lighting

Heating

Cooling

Ventilation 
with Heat 
Recovery

Decarbonize 
Gas Heating

Fuel Switch

Ground 
Source

Air Source

Renewable 
Energy

On Site PV 
Roof, Walls

On Site PV 
Canopies

On Site 
Wind

Off Sites

Carbon 
Offsets

Purchase 
offsets

Enclosure System Retrofit Options

System Retrofit / Replacement Options Considerations

Cladding • Over-clad with EIFS, clip-and-rail, or 
panelized system

• Full cladding replacement
• Balcony slab and/or curb insulation

• Back-up wall condition and 
structural capacity

• Flashing and AVB integration
• Sequencing with windows

Windows • Weatherstripping and sealing
• Double or triple pane IGUs
• Thermally broken frames
• Fibreglass frames (?)
• Passive House window system

• Anchorage at sill and jambs
• Sequencing with overclad

Roofing • Add insulation to field of roof
• Wrap parapet with insulation
• Accommodate PV

• Increase height of parapet, curbs, 
and door sills

• Replace roof anchors with longer 
stem

Underground 
Parking Garage

• Insulate the soffit under occupied 
ground floor space

• Ceiling clearance
• Fire protection of insulation

Assess ventilation (fresh air supply) needs and condensation risks for all retrofit options!
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Enclosure System Retrofit Options

Mechanical System Retrofit Options

System Retrofit / Replacement Options Considerations

Heating and 
Cooling

Electric heat pumps:
• Air-to-water (hydronic) heat pumps
• Air-source heat pumps
• Ground source (pending further 

study)

• Space on roof, at-grade, or on 
balconies to place the outside units

• Noise of outdoor fans, line sets
• New terminal units

Fresh Air Supply 
and Exhaust Air

• Central dedicated outdoor air supply 
(DOAS)

• Energy/heat recovery ventilators 
(ERVs/HRVs) – in-suite or central 

• Noise of outdoor fans
• Installation challenges with central or 

in-suite ducts

Domestic Hot 
Water

• Low-flow water fixtures
• Waste water and drain water heat 

recovery

• Space to install waste/drain heat 
recovery units
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Mechanical System Retrofit Options

Typical Energy “Model” Options for Retrofits

Type of 
Energy Model

Description Works best for… Benefits Challenges

Spreadsheet Rough estimate of energy 
performance, typically 
based on previous similar 
result or simplified inputs; 
simplified geometry

 Early-stage analysis
 Understanding the biggest 

levers impacting performance
 Rough comparisons to aid 

decision making

Quick and cheap High level of 
uncertainty (~Class D 
level results) and 
variability of between 
energy consultants

Simplified  
Block Model

Typically an hourly energy 
model based on block-like 
massing; lacks design 
details 

 Early-stage analysis
 Target setting
 Preliminary decision making

More reliable than a 
spreadsheet model, 
but still fairly 
affordable

Based on a lot of 
assumptions, rules of 
thumb, and previous 
experience

Detailed Hourly 
Model

Hourly energy model based 
on drawings, calibrated 
against utility bills

 Target setting + updating to 
ensure achievement of 
targets

 Can be used to inform mech. 
design/sizing

 Multiple retrofits w/ 
interdependence

Reliable results that 
are calibrated against 
real world data

Expensive and time-
consuming
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Analysis Outcomes
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Deep is likely the 
only option in 

regions with NZC 
mandates

SAMPLE MURB OPTIONS

CL0

SAMPLE MURB OPTIONS

CL0
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Timing the Retrofits
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• Is there a “Trigger Event” coming soon that will start the process:  
Window replacement? Roof replacement? Boiler replacement?

• What is the local government’s mandate for deep retrofit or for 
“getting to zero”?

• What is your goal for “getting to zero”?

• Funding is available now
• Scope and projects are planned, designed, and 

“shovel ready” (or will be soon)
• Significant benefits achieved in the short term

Immediate

• Funding is not yet available – awaiting the 
planned timing or seeking funds

• Plan the projects now, update the plan as needed
• Benefits will be realized after project 

implementation

Deferred

• Projects are in the pipeline as part of a plan that 
will be funded

• Benefits are achieved in phases, with stepped 
drops in energy/GHG use

Over Time
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Based on RMI’s Best Practices for Achieving Zero Over Time

Existing 
building 

performance

Enclosure Project
Add Ventilation

Electrify

Heating or DHW

CL0
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Early service life Repairs End of Service Life
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Other Retrofit Considerations
include in your plan!

Sequencing:  “No un-do / re-do”  
What retrofit projects should be implemented first?

 Share your draft plan with internal stakeholders, maintenance contractors, 
consultants, and/or external peer reviewer – collaborate and don’t work in isolation

 Consider operations continuity, build-in contingency time and money

Electrical System Capacity
 If fuel-switching the heating system to electric heat pumps or fan coils, does the 

building have enough juice? 
 Capacity for adding ERVs, DOAS, etc?
Need to upgrade hydro vault/electrical transformer? Main incoming feed? Main 

switch gear? New suite panels?

41

42



5/24/2022

22

Code and Accessibility
 Potential triggers that would require upgrades to fire suppression, fire separations

 Impacts to existing exiting paths and distances

Hazardous Materials
 Abatement requirements for old duct/pipe insulation, plaster/drywall compound, 

sealants 

 Lead in older paints on walls and windows

Impacts to Residents/Tenants

 Communicate, communicate, communicate

 Host Town Halls and/or send emails/newsletters

 Assign a point-person on the building side, consultant side, 
and contractor side

 Plan out access and optimize the number of suite “touches”

CL0
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Retrofit Planning
for Portfolios

From RMI’s Best Practices for Achieving Zero Over Time
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1. Open your portfolio list or tool  (spreadsheet, CapEx program, etc)

2. Identify which buildings have a long-term hold strategy vs. short-
term hold

3. Identify age, energy system (gas/electric), or other opportunity ‘tag’

4. Group by geographic location

5. Group by trigger point timing

6. Develop individual plans or make high-level archetype plans

Asset Info Energy Types Renewables Retrofits

Carbon Risk Real Estate Monitor (CRREM)
https://www.crrem.eu/tool/
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Cost Risks Emissions Risks
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Every building needs a plan.

rdh.com
Learn more at

@RDHBuildings

RDH Building Science

Discussion 
+ Questions

FROM RISK TO READINESS: 

PRACTICAL SOLUTIONS FOR MEETING THE 
EXISTING BUILDING RETROFIT CHALLENGE

sgray@rdh.com
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Learn More

RDH Technical Library

Building enclosure articles, 
conference papers, 
presentations, research 
reports, quick guides + 
technical bulletins

Learn Building Science

Live events, guides, courses 
+ more!

rdh.com/technical-library

learnbuildingscience.com
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