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7:30 - 8:00
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and Get Settled

8:00 - 9:00
Step Code in Surrey, 
Maxwell Sykes, City of Surrey

9:00 - 9:50
Working with Energy Advisors, 
Einar Halbig, E3 EcoGroup

9:50 - 10:15
Energy Advisor Meet & Greet 
and Available for Questions
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Next Builder Breakfast

Building Step 1 for Part 9 Homes 
& Succeeding with Airtightness
with the Township of Langley

Thurs Apr 25, 2019
Langley Events Centre
7888 200 St, Langley
www.surrey.ca/stepcode

http://www.surrey.ca/stepcode
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Today’s Agenda

7:30 - 8:00 Registration, Get Breakfast, 
and Get Settled

8:00 - 9:00 Step Code in Surrey,
Maxwell Sykes, City of Surrey

9:00 - 9:50 Working with Energy Advisors,
Einar Halbig, E3 EcoGroup

9:50 - 10:15 Energy Advisor Meet & Greet 
and Available for Questions

Step Code 
Overview
Surrey 
Requirements
Key Resources and 
Supports
From Application 
to Occupancy
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The BC Energy Step Code

An ongoing multi-
year collaboration

Shift to performance-
based requirements

A series of Steps to 
net zero ready

Start of a larger 
transition
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600m2

footprint

Single-family homes
Duplexes

Townhomes
Smaller MURBs

Smaller retail, office

Low-rise MURBs
High-ride MURBs
Hotels and motels
Larger retail, office

From Prescriptive to Performance

Efficient 
mechanical 
equipment

Airtight
building

Insulated 
envelope
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From Prescriptive to Performance

Efficient 
mechanical 
equipment

Airtight
building

Insulated 
envelope

Energy modelling at design stage

12
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Airtightness 
testing and EA/RP 

walkthrough

Standard forms with 
design and 

performance data

From Prescriptive to Performance

Efficient 
mechanical 
equipment

Airtight
building

Insulated 
envelope

Model home 
design with 

assumed and 
actual airtightness

13



Part 9 Residential Requirements
Climate Zone 4

Step

Bu
ild

in
g 

En
er

gy
 

M
od

el
lin

g Airtightness Equipment and Systems Building Envelope

Blower 
door test

Air changes 
per hour

ACH50

% better than 
Reference House 

ERS v15
OR

Mechanical energy 
use intensity

MEUI, kWh/m2·year

Thermal energy 
demand intensity 

TEDI, kWh/m2·year

1 ✓ ✓ report score 0% OR conform to Subsection 9.36.5

2 ✓ ✓ ≤ 3.0 10% OR ≤ 60 ≤ 35

3 ✓ ✓ ≤ 2.5 20% OR ≤ 50 ≤ 30

4 ✓ ✓ ≤ 1.5 40% OR ≤ 40 ≤ 20

5 ✓ ✓ ≤ 1.0 ≤ 25 ≤ 15

MEUI can be higher for smaller buildings or 
buildings with more cooling



Part 3 Residential Requirements
Climate Zone 4

(not Hotels and Motels)

Step

Bu
ild

in
g 

En
er

gy
 

M
od

el
lin

g Airtightness Equipment and Systems Building Envelope

Airtightness 
test

Air leakage 
rate

L/(s·m2)

Total energy use intensity
TEUI, kWh/m2·year

Thermal energy 
demand intensity 

TEDI, kWh/m2·year

1 ✓ ✓ use to report 
metrics conform to Part 8 of the NECB

2 ✓ ✓ use in final 
model to 

determine 
compliance

≤ 130 ≤ 45

3 ✓ ✓ ≤ 120 ≤ 30

4 ✓ ✓ ≤ 100 ≤ 15



Surrey Building Bylaw Estimated future reqs
Apr 1, 2019 Jan 1, 2021 2023/24 2025/26

Single-Family 
and Duplex Step 1 Step 3 Step 4 Step 5

Townhouses and 
Small MURBs Step 1 Step 3 Step 4 Step 5

MURBs and 
Hotels/Motels

Step 3, or
Step 2 with Low-Carbon 
Energy System Pathway

Step 4, or
Step 3 with Low-Carbon 
Energy System Pathway

Commercial 
Office Step 2 Step 3

Retail and 
Mercantile Step 2 Step 3

EA or RP

RP (can work 
with EA)

Can 
Complete 

Forms

EA = Energy Advisor
RP = Registered Professional

Surrey’s Requirements
Required 

for 
Occupancy

SFDs now
others soon

for eligible buildings

16



for eligible buildings

Surrey Building Bylaw Estimated future reqs
Apr 1, 2019 Jan 1, 2021 2023/24 2025/26

Single-Family 
and Duplex Step 1 Step 3 Step 4 Step 5

Townhouses and 
Small MURBs Step 1 Step 3 Step 4 Step 5

MURBs and 
Hotels/Motels

Step 3, or
Step 2 with Low-Carbon 
Energy System Pathway

Step 4, or
Step 3 with Low-Carbon 
Energy System Pathway

Commercial 
Office Step 2 Step 3

Retail and 
Mercantile Step 2 Step 3

Surrey’s Requirements

SFDs now
others soon

 21 months at BCBC-equivalent
 Access airtightness resources
 Learn from Guides and 

Building Pathfinder
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SFDs now
others soon

Surrey Building Bylaw Estimated future reqs
Apr 1, 2019 Jan 1, 2021 2023/24 2025/26

Single-Family 
and Duplex Step 1 Step 3 Step 4 Step 5

Townhouses and 
Small MURBs Step 1 Step 3 Step 4 Step 5

MURBs and 
Hotels/Motels

Step 3, or
Step 2 with Low-Carbon 
Energy System Pathway

Step 4, or
Step 3 with Low-Carbon 
Energy System Pathway

Commercial 
Office Step 2 Step 3

Retail and 
Mercantile Step 2 Step 3

Surrey’s Requirements

for eligible buildings

 Learn from Guides and 
Building Pathfinder

 Comply with lower Step 
using LCES Pathway 
 Eligible system type
 GHGI ≤ 6kgCO2e/m2a
 Part of DP application

18
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Surrey’s Requirements: Details in Bulletins
www.surrey.ca/stepcode “Changes to the Building Process”

BCBC Bulletins at https://energystepcode.ca/

https://energystepcode.ca/


Builder Guide
Key strategies builders can 
use for houses and low-rise 

(Part 3 and Part 9) wood-
frame residential buildings.

Design Guide
Key strategies to for mid- and 
high-rise (Part 3) wood-frame 

and non-combustible 
residential buildings Low Thermal 

Demand Guide
How large buildings can meet 
Passive House and other high 

levels of performance.

Resources and Supports

Surrey’s Designing 
for Energy 

Efficient Buildings
For Planners and 
Designers, mostly 

Part 3.

https://energystepcode.ca/all-resources/

20

https://energystepcode.ca/all-resources/


1. BOOST INSULATION
To reduce heat loss, increase 
insulation in walls, floors, roof, 
and foundation.

2. VENTILATE SMARTLY
Bring plenty of fresh air into the 
home and recover heat from 
the exhaust air leaving the 
building.

3. MIND YOUR MACHINES
Specify efficient appliances, and 
ensure your heating system will 
meet – but not exceed – the 
home's needs.

4. BAN BRIDGES
A break in your insulation acts 
like a bridge that carries heat 
straight out of the house. Take 
care with corners, junctions, 
gaps and studs!

5. SEAL IT UP
Air leaks are heat leaks. Wrap the 
home tightly, taking care 
to seal around ducts,  pipes, 
fixtures, and wires that pass 
through walls, ceilings, and roof.

6. THINK ABOUT
DOORS & WINDOWS
Carefully consider their energy 
performance, size, and location. 

The Six Strategies that cost-effectively boost performance
Resources and Supports

21

From Case Study Series 1: 
https://energystepcode.ca/case-studies/

https://energystepcode.ca/case-studies/


Builder Guide
Key strategies builders can 
use for houses and low-rise 

(Part 3 and Part 9) wood-
frame residential buildings.

Resources and Supports

22
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23

Design Guide
Key strategies to 

for mid- and high-
rise (Part 3) wood-

frame and non-
combustible 
residential 
buildings



Resources and Supports http://www.buildingpathfinder.com

24

http://www.buildingpathfinder.com/
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Apr 25 Builder Breakfast
Building Step 1 for Part 9 Homes 
& Succeeding with Airtightness
with the Township of Langley
www.surrey.ca/stepcode

Resources and Supports

Mid-Construction Blower Door Test
$400 Rebate – more info soon

Airtightness Guidance in BCBC Bulletins 
at https://energystepcode.ca/

http://www.surrey.ca/stepcode
https://energystepcode.ca/
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Resources and Supports

https://efficiencybc.ca/

https://efficiencybc.ca/


From Application to Occupancy: Part 9 Residential

27



Regulatory checkpoints:
Plan check review

Mid-Construction review
Post-construction review

28

From Application to Occupancy: Part 9 Residential
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From Application to Occupancy: Part 9 Residential

Energy Advisors play some critical roles
(or Registered Professionals) 



Necessary:
 Create energy model(s) of proposed building(s)

o Advise about ACH assumption

Cost-effective:
 Advise re: air barrier strategy and planning  reduce construction costs
 Provide advice re: energy efficiency / ECM options  reduce capital costs

30

From Application to Occupancy: Design and Modelling

Energy Advisors play some critical roles
(or Registered Professionals) 
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What level of airtightness will you assume for your Step 1 building?

Option 1: Assume a less airtight building
(e.g. more than ~5 ACH for builders new to airtightness requirements)

COST: Your building will require more EE upgrades at the design stage to meet the Step 1 
target  increased capital costs

BENEFIT: Reduced risk of not achieving airtightness target, especially if good air barrier 
installation practices are followed avoided process delays and construction costs

From Application to Occupancy: Design and Modelling

Airtightness Guidance in BCBC Bulletins 
at https://energystepcode.ca/

https://energystepcode.ca/


32

Option 2:  Assume you can build an airtight building 
(e.g. less than ~5 ACH for builders new to airtightness requirements)

BENEFIT: You won’t need to design in as many EE upgrades at the design stage to meet the Step 
1 target  reduced capital costs

RISK: Increased risk of not achieving airtightness target, even if good air barrier installation 
practices are followed  delayed timelines, increased capital costs, increased construction costs

32

What level of airtightness will you assume for your Step 1 building?

If you do not achieve your modelled ACH value, 
you will need to improve airtightness post-construction, 

and may need to make design upgrades prior to 
occupancy

Why you should deal 
with the air barrier at 

mid-construction

From Application to Occupancy: Design and Modelling



Necessary:
 Complete Pre-Construction Compliance Form
 Submit energy model report (must show compliance with Step Code targets)

33

Energy Advisors play some critical roles
(or Registered Professionals) 

Cost-effective:
 Ensure consistency between model, compliance form, and building plans 

before submitting the BP Application package 
 reduced regulatory timelines  = reduced construction costs

From Application to Occupancy: BP Application
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Building as designed 
meets Step Code 

requirements

From Application to Occupancy: BP Application
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Step Code Pre-Construction Report

35

Building plans are 
consistent with 

energy model and 
show air barrier

From Application to Occupancy: BP Application
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From Application to Occupancy: Mid-Construction



Necessary:
 Verify proper installation of EE upgrades on-site
 Perform mid-construction blower door test
 Complete Mid-Construction Compliance Form

Cost-effective:
 Provide on-site coaching re: air barrier installation 
 reduce delay and construction costs

37

Energy Advisors play some critical roles
(or Registered Professionals) 

Administrative 
requirements in Surrey

From Application to Occupancy: Mid-Construction

Ensure air barrier 
performing as modelled

Improve as needed
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38

Report result of pre-drywall 
airtightness test: ____ACH50

PRE-
DRYWALL

Verify correct installation of 
beyond-minimum-code building 

upgrades as appropriate

From Application to Occupancy: Mid-Construction
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From Application to Occupancy: Post-Construction



Necessary:
 Verify proper installation of EE upgrades on site
 Perform post-construction  blower door test
 Revise energy model to conform to completed building
 Complete As-built Compliance Form

40

Cost-effective:
 Provide on-site coaching re: air barrier installation 
 reduce delay and construction costs

Energy Advisors play some critical roles
(or Registered Professionals) 

From Application to Occupancy: Post-Construction
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41

From Application to Occupancy: Post-Construction

Building and 
airtightness 

consistent with 
energy model
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Requirement for post-construction blower door test

Buildings with a post-construction blower door test 
result resulting in non-compliance will need to 

mitigate and re-test to become compliant

From Application to Occupancy: Post-Construction
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MITIGATE

REVISE

CONFIRM

From Application to Occupancy: Part 9 Residential

STAY ON 
TRACK
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From Application to Occupancy: Details in Bulletins
www.surrey.ca/stepcode “Changes to the Building Process”

BCBC Bulletins at https://energystepcode.ca/

https://energystepcode.ca/


Builder Guide
Key strategies builders can 
use for houses and low-rise 

(Part 3 and Part 9) wood-
frame residential buildings.

Design Guide
Key strategies to for mid- and 
high-rise (Part 3) wood-frame 

and non-combustible 
residential buildings Low Thermal 

Demand Guide
How large buildings can meet 
Passive House and other high 

levels of performance.

Resources and Supports

Surrey’s Designing 
for Energy 

Efficient Buildings
For Planners and 
Designers, mostly 

Part 3.

https://energystepcode.ca/all-resources/

45

https://energystepcode.ca/all-resources/
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Resources and Supports http://www.buildingpathfinder.com

46

http://www.buildingpathfinder.com/
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Apr 25 Builder Breakfast
Building Step 1 for Part 9 Homes 
& Succeeding with Airtightness
with the Township of Langley
www.surrey.ca/stepcode

Resources and Supports

Mid-Construction Blower Door Test
$400 Rebate – more info soon

http://www.surrey.ca/stepcode
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Resources and Supports

https://efficiencybc.ca/

https://efficiencybc.ca/
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Today’s Agenda

7:30 - 8:00 Registration, Get Breakfast, 
and Get Settled

8:00 - 9:00 Step Code in Surrey,
Maxwell Sykes, City of Surrey

9:00 - 9:50 Working with Energy Advisors,
Einar Halbig, E3 EcoGroup

9:50 - 10:15 Energy Advisor Meet & Greet 
and Available for Questions



Step Code for 
Part 9 Buildings

Working with an 
Energy Advisor
Einar Halbig, E3 EcoGroup

50



ConclusionAgenda:

1) Step Code review

2) Working with Energy Advisors

3) Getting your house airtight enough

4) Finding an Energy Advisor 

5) Wrap up and questions.

51



BC Energy Step Code

52



Performance Compliance: Lower Mainland 
(except City of Vancouver)

53



Equipment & Systems

VS.

Reference house: 
Code minimum

Proposed 
house: Builder 
specs

“% Better than Reference House”            
(excluding lighting and appliance loads)

o2.5ACH@50Pa
omaximum 22% FDWR
oEqual orientation of glazing

oAirtightness?
oFDWR?
oOrientation?

54



City of Surrey Requirements

55



City of Surrey Requirements

56



1: Engage An Energy Advisor

Energy Advisors:

 Licenced by NRCan

 Construction knowledge

 Trained to use HOT2000 software

 Standard modeling and testing procedures through 
EnerGuide Rating System

 QA by Service Organization and NRCan.

57



Energy Advisor

Energy modeling Air-Tightness 
Testing

No More 
Prescriptive 

Requirements

BC Energy Step Code = Performance Compliance

58



Engage An Energy Advisor

59



Engage An Energy Advisor

60



ConclusionWhere to find an Energy Advisor

 NRCan website

 CHBA BC is a Service Organization

 CACEA.ca is Energy Advisor association.

61
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2: Energy Advisor Models the Building

63



Info needed for Energy Modeling:
Drawings are just the start…

Also need:
space heating specifications (type and AFUE)
domestic hot water heating specs (type and 

EF)
window specs (USI and SHGC)
ventilation specs (equipment and SRE if 

HRV)
space cooling specifications. 

64



Performance ComplianceHOT2000 Software

65



HOT2000 Software

HOT2000 outputs used to calculate Step Code Metrics:

 % lower energy than reference house
 MEUI
 TEDI

66



What’s the recipe?

67



City of Surrey Requirements

“All building permit applications for new single- and two-family 
buildings must demonstrate compliance with either the 
EnerGuide Rating System or 9.36.5 pathways listed in the 
Compliance Pathway Requirements”

“Applicants are expected to use conservative airtightness 
assumptions in energy models for Step 1.”

“Applicants that do not use a conservative airtightness 
assumption risk designing and constructing homes that will not 
meet the Step 1 performance requirements and delaying 
occupancy at Final Building Inspection.”

68



3: Energy Advisor & Builder Develop Plan of 
Action

HOT2000 iterations evaluate potential upgrades:

 Envelope upgrades (insulation, fenestration, air tightness, thermal bridging, etc)
 Mechanical system upgrades
 Heat recovery
 Lighting and appliances.

69



Which upgrades make sense?

 Effect on Step Code 
metrics?

 Cost?
 Availability?
 Constructability?
 Synergies?
 Builder preference

Upgrade Description:

E
n
e
r
g

% Better than the 
Reference House, 

NOT including 
EnerGuide assume 
electric base loads

ACH @50 Pa

 

MEUI 
(kWh/m2/

yr)

TEDI 
(kWh/sq 
m/year)

PTL 
(W/m2)

Built to BC Building Code Section 
9.36 minimums -4.9% 3.5 65.7 44.5 31.7

Upgrade above grade walls to R22 
batts, add R4 expanded polystyrene 
to base case foundation walls

0.0% 3.5 62.6 41.6 30.6

Upgrade above grade walls to R22 
batts, add R4 expanded polystyrene 
to base case foundation walls, 
3.0ACH@50Pa

3.3% 3.0 60.7 39.8 29.4

Upgrade above grade walls to R22 
batts, add R4 expanded polystyrene 
to base case foundation walls, 
3.0ACH@50Pa, upgrade furnace to 
97% AFUE

4.9% 3.0 59.2 39.8 29.4

Upgrade above grade walls to R24 
batts, add R4 expanded polystyrene 
to base case foundation walls, 
2.5ACH@50Pa, upgrade furnace to 
97% AFUE, upgrade windows to USI 
1.40, add 60" drain water heat 
recovery system, add R12 under 
entire slab area

21.2% 2.5 49.5 32.9 26.3
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Energy Advisor & Builder Develop Plan of 
Action

Step Code form 
is completed by 
the Energy 
Advisor:

71



4: Builder completes house, Energy Advisor confirms 
construction details 

Make sure you build what you agreed on!

 If changes, notify your Energy Advisor
 The energy model will need to be updated.
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4: Builder completes house, Energy Advisor confirms 
construction details 

Mid-Construction blower fan testing can help assure 
you are on track:

 Check airtightness during construction
 Changes/fixes can still be made
 Energy Advisor will want to verify your construction 

details anyways.
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4: Builder completes house, Energy Advisor confirms 
construction details 

Energy Advisor 
completes Step 
Code compliance 
forms and submits 
to the 
Municipality.

POST

77



4: Builder completes house, Energy Advisor confirms 
construction details 

EnerGuide label is 
issued for the 
house:

78



ConclusionWorking with an Energy Advisor Recap

 Engage your Energy Advisor

 Model your house and check performance against Step Code targets

 Run iterations and develop your plan of action

 Stick to the plan.

79



Conclusion

Questions?

Thank you!

80
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Today’s Agenda

7:30 - 8:00 Registration, Get Breakfast, 
and Get Settled

8:00 - 9:00 Step Code in Surrey,
Maxwell Sykes, City of Surrey

9:00 - 9:50 Working with Energy Advisors,
Einar Halbig, E3 EcoGroup

9:50 - 10:15 Energy Advisor Meet & Greet 
and Available for Questions

Albert Mui
Aqua-Coast Engineering
Cantech
Capital Home Energy
DW Energy Advisors
E3 ECO GROUP 
EnerSaver Solutions
Exland Construction MGMT
HomeStep.ca
Vantage Energy Solutions
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Next Builder Breakfast

Building Step 1 for Part 9 Homes 
& Succeeding with Airtightness
with the Township of Langley

Thurs Apr 25, 2019
Langley Events Centre
7888 200 St, Langley
www.surrey.ca/stepcode

http://www.surrey.ca/stepcode
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