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This webinar is being recorded. 
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Introducing the Reframed Initiative
The Reframed Initiative is working with designers, 
builders, owners, financiers, and policy-makers to 
scale up deep retrofits.

Together, we can address the housing crunch and 
climate emergency.

LEARN MORE: pembina.org/reframed

https://www.pembina.org/reframed


Deep retrofits are:
● Healthy: cleaner air, improved comfort
● Resilient: ready for extreme weather 

and earthquakes
● Low-carbon: use renewable energy and 

carbon smart materials



Let’s scale up solutions that:
● Keep rent affordable
● Minimize disruption to tenants
● Return value to owners and investors



New primer
DOWNLOAD:
pembina.org/pub/prefab-panel-retrofits

https://www.pembina.org/pub/prefab-panel-retrofits
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1ST PEER Pilot - 2017

NRCan Research project
o Above grade wall panels
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PEER - BUILDING 7B PANEL LAYOUT

Nail-base SIP panel Site insulated, stand-off
wood-frame panel

o “Building Capture” methods
o Going over existing cladding
o Air leakage detailing
o Hygro-thermal performance
o Buildability
o Panel handling
o Cost?



o OCH – a forward thinking social housing provider
o “Total cost of building ownership” perspective
o Many poor energy performers (bldgs. over 50 years old)

2ND Pilot

Building 
Suitability 
Checklist

ü Small scale but many similar buildings in the portfolio
ü Simple low-rise form with repetitive window/door 

pattern
ü Good solar orientation
ü Good machine access



A Real-world project
o Above grade wall panels
o Below grade walls
o New roof structure
o Building condition assessment
o Fuel switching
o Mechanical upgrade
o Net Zero Energy (Roof-mounted PV)
o Occupants

2ND Pilot



Table 1

Notes Equipment Requires 
Unit 
Access

Services

Gas, electrical and water services located

Install new electrical panels in basements if required

Remove and store backyard fences Backhoe or mini-excavator
Build Services Shed assume this will be set on 

frost protected concrete 
pad; wall and roof elements 
could be prefabricated

Build slab for new electrical transformer may not be required if pole-
mounted transformer 
acceptable

Backhoe or skid-steer

Dig trench along foundation wall 10’ on 
either side of services conduit penetration & 
clean wall to prepare for AB spray & remove 
existing weeping tile

assumes one service 
penetration location & 
running services laterally 
within bldg

Backhoe or mini-excavator

Dig trench from Services Shed & install 
conduit for electrical, telephone, satellite, 
PV, water meters, spares 

assumes electrical supply 
(and all other wire) will be 
pulled through conduit rather 
than direct bury

Backhoe or mini-excavator

Extend the 2”(?) conduit for the PV wire 
from the foundation trench up the outside of 
brick veneer at a panel joint (panel joints 
occur at demising walls) for eventual routing 
into new attic

all other service conduits 
enter the building below 
grade and must avoid block 
demising wall

Seal around conduit penetrations and apply 
AB spray to fdn. wall

Install new weeping tile & EPS fdn. 
insulation full length (20’) of foundation 
trench

Pull electrical supply and all other service 
wire through conduits from Services Shed 
into basement

Seal all conduit ends to prevent air leakage

Install new BX cable for exterior lighting & 
exterior receptacles from basement elec. 
panel to outside of brick veneer  

North and South sides can 
be done at same time. 
Penetration of fdn. wall 
should occur above EPS and 
enough wire should be 
coiled so that it can be 
pulled through and 
connected to new box in 
panel during wall-panel 
installation

�$&.A//�)281'$7,21�75(1&+�:,7+�)5((�'5$,1,1*�
%$&.A//

Backhoe or skid-steer

�$&.A//�75(1&+�)520��(59,&(6��+(' Backhoe or skid-steer

Energize new panels then disconnect and 
remove all overhead electrical
Install temporary electric water heaters in 
unit basements

Swap in new telephone line connection done within basements

Re-locate existing dishes to Services Shed 
& swap in new connection

Install re-circulating range hoods

Disconnect gas at street & remove meters

Disconnect existing hose bibs hose bib shut off in 
basement

Mark new hose bib locations on upper fdn. 
& remove brick locally to facilitate drilling 
and post-panel installation of new frost-
protected bibs.

new f.p. hose bibs will be 
581�7+528*+�7+(�(;,67,1*�B225�
header after new panels are 
installed.

Install new ducts for clothes dryers, ERVs 
after removing local brick

supply and exhaust ducts to 
be insulated back to ERV 

Mark heat-pump line-set locations on upper 
fdn. & remove brick locally to facilitate 
drilling and post-panel installation of line 
sets.

new line sets will be run 
7+528*+�7+(�(;,67,1*�B225�
header at waterboard height 
after new panels are 
installed. Line sets will be 
sealed to wall panel AB 
before waterboard trim 
installed

Remove existing furnaces and water 
heaters

unless existing furnaces can 
be used as air handlers…

Below 
Grade

Remove existing porches, window wells 
from North side

Egress doors on North side 
to be temporarily barred

Trench North, East and West sides, remove 
weeping tile & clean foundation wall

Mini-excavator and/or hydro-
vac

Install new basement window on North side 
of each unit

Apply AB spray to all exposed foundation 
wall

Install new weeping tile & EPS fdn. 
insulation along North, East and West sides

Connect AB membrane tab 
to spray-applied fdn. AB 
before installing EPS

�$&.A//�)281'$7,21�75(1&+�:,7+�)5((�'5$,1,1*�
%$&.A//

Backhoe or skid-steer

Install temporary ramp(?) egress from North 
side doors

Remove existing porches, window wells 
from South side

Egress doors on South side 
to be temporarily barred

Trench South side, remove weeping tile & 
clean foundation wall

Mini-excavator and/or hydro-
vac

Trench to street for new water service 
connection & run new line into building

only required for centralized 
water-heating option 
requiring larger diameter 
water supply

Backhoe or mini-excavator

Spray apply AB to all exposed foundation 
wall

Install new weeping tile & EPS fdn. 
insulation along South side

Connect AB membrane tab 
to spray-applied fdn. AB 
before installing EPS

�$&.A//�)281'$7,21�75(1&+�:,7+�)5((�'5$,1,1*�
%$&.A//

Backhoe or skid-steer

Install temporary ramp(?) egress from South 
side doors

�5$0(�,1�$1'�A1,6+�8186('�%$6(0(17�
windows

Building 
Prep

Remove existing porch roofs backhoe to support roof as it 
is cut away from building

Backhoe

Remove masonry window & door sills Regular or pump-jack 
scaffold, or person lift?

Remove brick @ panel connection points bricks chipped out by hand Regular or pump-jack 
scaffold, or person lift?

Remove brick @ ERV & clothes dryer duct 
locations

bricks chipped out by hand

Remove existing conduits, exterior lighting, 
vent hoods and other items that are 
attached to the brick veneer

Install roof safety-harness connection points
Remove chimneys & roof vent mushrooms & 
make roof weather-tight

�167$//�!��7$%6��'(.7,7(�B$6+,1*6��$7�(;,67,1*�
plumbing vents and extend vents above 
height of new attic insulation
Cut roof @ demising walls; form and pour 
curbs

Install continuous AVB tabs over curbs then 
bolt down new 2x4 sill 

2x4 sill will be used to 
connect demising wall to 
curb

Cut off roof overhangs & make roof edge 
weathertight

remove downspouts Regular or pump-jack 
scaffold, or person lift?

Ground 
Floor Panel 
Install

Install foundation brackets & associated 
wood blocking back to existing structure

basement access required 
for connecting threaded rod

Install foundation box beam including 
squishy layer

Install wall panels (rim-panels to be pre-
installed in wall panels)

wires for exterior lighting and 
5(&(37$&/(6�72�%(�A6+('�
through holes into pre-
installed air-tight boxes

Remove existing Windows and Doors coordinate W & D removal 
with panel installation

Connect wall panels at top through rim 
panels at pre-determined connection points

pre-remove brick at 
connection points;

Regular or pump-jack 
scaffold, or person lift?

Connect plywood bucks back through 
existing frame openings

Seal vertical joints & install trim

Insulate space between top of EPS & u/s of 
wall panel with mineral wool & connect AB 
membrane tab to wall panel AB

Install cement-board foundation skirting

Install plastic vent strip & water-board trim 
at base of wall panel

Second 
Floor Panel 
Install

Install LSL rim to existing framing at top of 
existing wall

�167$//�:$//�3$1(/6��723�A//(5�3$1(/6�72�%(�
pre-installed in wall panels)

Regular or pump-jack 
scaffold, or person lift?

Remove existing Windows and Doors coordinate W & D removal 
with panel installation

Connect wall panels at top through rim 
panels to continuous LSL member at top of 
existing wall

pre-remove brick at top of 
wall if required;

Regular or pump-jack 
scaffold, or person lift?

Connect wall panels at btm. through rim 
panels at pre-determined connection points

Regular or pump-jack 
scaffold, or person lift?

Connect plywood bucks back through 
existing frame openings

Seal vertical joints & install trim
Seal horizontal AB joint at top of wall to AB 
tab for future connection to roof AVB

AB tab to run under 2x4 
plate that lies on roof surface

Install plastic vent strip & frieze bd. at top of 
wall panel

Regular or pump-jack 
scaffold, or person lift?

�167$//�%(/7�/,1(�75,0���B$6+,1*�%(7:((1�
*5281'�$1'�6(&21'�B225�:$//�3$1(/6

Regular or pump-jack 
scaffold, or person lift?

Install outside corner panels & trims Regular or pump-jack 
scaffold, or person lift?

�5$0(�,1�$1'�A1,6+�6(&21'�B225�%$7+5220�
windows

Roof Install 2x4 plate @ roof edge on top of AB 
tab

AB tab is connected back to 
AB membrane on outside of 
wall panels

Run PV conduit into attic space

Install new pre-fab demising walls on top of 
sills bolted to concrete curbs

temporarily brace new 
demising walls; gable walls 
will have AB, strapping & 
siding  and attic access 
hatch pre-installed

Crane

Install trusses between demising walls Crane

Install attic service ramp ramp to be pre-fabricated in 
sections

Crane

�167$//�A5(�5$7('�'2256�,1�'(0,6,1*�:$//6

Install main roof panels 3$1(/6�:,//�+$9(�522A1*�
0(0%5$1(���0(7$/�522A1*�
and mushroom vents pre-
installed; plumbing stacks 
:,//�$/62�%(�B$6+('�$1'�
stubbed through for 
connection within attic

Install roof safety-harness connection points 
at ridge of new roof
Install gable roof panels '(*5((�2)�35(�A1,6+,1*� ��

Connect plumbing vents to through-the-roof 
stubs within attic compartments

Flash Joints between roof panels & install 
ridge cap

Install insulation baffles at roof edge

Install AVB membrane over existing roof 
shingles and connect to demising wall AVB 
tabs and wall panel AVB tabs

BLOWER-DOOR TEST
Install roof insulation may be blown or batt scaffold at gable attic hatch

Install fascia & soffit Regular or pump-jack 
scaffold, or person lift?

PV Install PV racking and panels Scaffold

Run PV wire through conduit back to 
Service Shed

Exterior 
Porches & 
Landscape

Install new porches/porch roofs once 
scaffolding is no longer required

Crane

Repair/replace sod, entry paths and other 
affected landscape
Re-install North side yard fencing

HVAC TBD
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Requires unit access

The Key is Integrated Project Delivery

Table 1
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Gas, electrical and water services located
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Build Services Shed assume this will be set on 

frost protected concrete 
pad; wall and roof elements 
could be prefabricated

Build slab for new electrical transformer may not be required if pole-
mounted transformer 
acceptable

Backhoe or skid-steer

Dig trench along foundation wall 10’ on 
either side of services conduit penetration & 
clean wall to prepare for AB spray & remove 
existing weeping tile

assumes one service 
penetration location & 
running services laterally 
within bldg

Backhoe or mini-excavator

Dig trench from Services Shed & install 
conduit for electrical, telephone, satellite, 
PV, water meters, spares 

assumes electrical supply 
(and all other wire) will be 
pulled through conduit rather 
than direct bury

Backhoe or mini-excavator

Extend the 2”(?) conduit for the PV wire 
from the foundation trench up the outside of 
brick veneer at a panel joint (panel joints 
occur at demising walls) for eventual routing 
into new attic

all other service conduits 
enter the building below 
grade and must avoid block 
demising wall

Seal around conduit penetrations and apply 
AB spray to fdn. wall

Install new weeping tile & EPS fdn. 
insulation full length (20’) of foundation 
trench

Pull electrical supply and all other service 
wire through conduits from Services Shed 
into basement

Seal all conduit ends to prevent air leakage

Install new BX cable for exterior lighting & 
exterior receptacles from basement elec. 
panel to outside of brick veneer  

North and South sides can 
be done at same time. 
Penetration of fdn. wall 
should occur above EPS and 
enough wire should be 
coiled so that it can be 
pulled through and 
connected to new box in 
panel during wall-panel 
installation

�$&.A//�)281'$7,21�75(1&+�:,7+�)5((�'5$,1,1*�
%$&.A//

Backhoe or skid-steer

�$&.A//�75(1&+�)520��(59,&(6��+(' Backhoe or skid-steer

Energize new panels then disconnect and 
remove all overhead electrical
Install temporary electric water heaters in 
unit basements

Swap in new telephone line connection done within basements

Re-locate existing dishes to Services Shed 
& swap in new connection

Install re-circulating range hoods

Disconnect gas at street & remove meters

Disconnect existing hose bibs hose bib shut off in 
basement

Mark new hose bib locations on upper fdn. 
& remove brick locally to facilitate drilling 
and post-panel installation of new frost-
protected bibs.

new f.p. hose bibs will be 
581�7+528*+�7+(�(;,67,1*�B225�
header after new panels are 
installed.

Install new ducts for clothes dryers, ERVs 
after removing local brick

supply and exhaust ducts to 
be insulated back to ERV 

Mark heat-pump line-set locations on upper 
fdn. & remove brick locally to facilitate 
drilling and post-panel installation of line 
sets.

new line sets will be run 
7+528*+�7+(�(;,67,1*�B225�
header at waterboard height 
after new panels are 
installed. Line sets will be 
sealed to wall panel AB 
before waterboard trim 
installed

Remove existing furnaces and water 
heaters

unless existing furnaces can 
be used as air handlers…

Below 
Grade

Remove existing porches, window wells 
from North side

Egress doors on North side 
to be temporarily barred

Trench North, East and West sides, remove 
weeping tile & clean foundation wall

Mini-excavator and/or hydro-
vac

Install new basement window on North side 
of each unit

Apply AB spray to all exposed foundation 
wall

Install new weeping tile & EPS fdn. 
insulation along North, East and West sides

Connect AB membrane tab 
to spray-applied fdn. AB 
before installing EPS

�$&.A//�)281'$7,21�75(1&+�:,7+�)5((�'5$,1,1*�
%$&.A//

Backhoe or skid-steer

Install temporary ramp(?) egress from North 
side doors

Remove existing porches, window wells 
from South side

Egress doors on South side 
to be temporarily barred

Trench South side, remove weeping tile & 
clean foundation wall

Mini-excavator and/or hydro-
vac

Trench to street for new water service 
connection & run new line into building

only required for centralized 
water-heating option 
requiring larger diameter 
water supply

Backhoe or mini-excavator

Spray apply AB to all exposed foundation 
wall

Install new weeping tile & EPS fdn. 
insulation along South side

Connect AB membrane tab 
to spray-applied fdn. AB 
before installing EPS

�$&.A//�)281'$7,21�75(1&+�:,7+�)5((�'5$,1,1*�
%$&.A//

Backhoe or skid-steer

Install temporary ramp(?) egress from South 
side doors

�5$0(�,1�$1'�A1,6+�8186('�%$6(0(17�
windows

Building 
Prep

Remove existing porch roofs backhoe to support roof as it 
is cut away from building

Backhoe

Remove masonry window & door sills Regular or pump-jack 
scaffold, or person lift?

Remove brick @ panel connection points bricks chipped out by hand Regular or pump-jack 
scaffold, or person lift?

Remove brick @ ERV & clothes dryer duct 
locations

bricks chipped out by hand

Remove existing conduits, exterior lighting, 
vent hoods and other items that are 
attached to the brick veneer

Install roof safety-harness connection points
Remove chimneys & roof vent mushrooms & 
make roof weather-tight

�167$//�!��7$%6��'(.7,7(�B$6+,1*6��$7�(;,67,1*�
plumbing vents and extend vents above 
height of new attic insulation
Cut roof @ demising walls; form and pour 
curbs

Install continuous AVB tabs over curbs then 
bolt down new 2x4 sill 

2x4 sill will be used to 
connect demising wall to 
curb

Cut off roof overhangs & make roof edge 
weathertight

remove downspouts Regular or pump-jack 
scaffold, or person lift?

Ground 
Floor Panel 
Install

Install foundation brackets & associated 
wood blocking back to existing structure

basement access required 
for connecting threaded rod

Install foundation box beam including 
squishy layer

Install wall panels (rim-panels to be pre-
installed in wall panels)

wires for exterior lighting and 
5(&(37$&/(6�72�%(�A6+('�
through holes into pre-
installed air-tight boxes

Remove existing Windows and Doors coordinate W & D removal 
with panel installation

Connect wall panels at top through rim 
panels at pre-determined connection points

pre-remove brick at 
connection points;

Regular or pump-jack 
scaffold, or person lift?

Connect plywood bucks back through 
existing frame openings

Seal vertical joints & install trim

Insulate space between top of EPS & u/s of 
wall panel with mineral wool & connect AB 
membrane tab to wall panel AB

Install cement-board foundation skirting

Install plastic vent strip & water-board trim 
at base of wall panel

Second 
Floor Panel 
Install

Install LSL rim to existing framing at top of 
existing wall

�167$//�:$//�3$1(/6��723�A//(5�3$1(/6�72�%(�
pre-installed in wall panels)

Regular or pump-jack 
scaffold, or person lift?

Remove existing Windows and Doors coordinate W & D removal 
with panel installation

Connect wall panels at top through rim 
panels to continuous LSL member at top of 
existing wall

pre-remove brick at top of 
wall if required;

Regular or pump-jack 
scaffold, or person lift?

Connect wall panels at btm. through rim 
panels at pre-determined connection points

Regular or pump-jack 
scaffold, or person lift?

Connect plywood bucks back through 
existing frame openings

Seal vertical joints & install trim
Seal horizontal AB joint at top of wall to AB 
tab for future connection to roof AVB

AB tab to run under 2x4 
plate that lies on roof surface

Install plastic vent strip & frieze bd. at top of 
wall panel

Regular or pump-jack 
scaffold, or person lift?

�167$//�%(/7�/,1(�75,0���B$6+,1*�%(7:((1�
*5281'�$1'�6(&21'�B225�:$//�3$1(/6

Regular or pump-jack 
scaffold, or person lift?

Install outside corner panels & trims Regular or pump-jack 
scaffold, or person lift?

�5$0(�,1�$1'�A1,6+�6(&21'�B225�%$7+5220�
windows

Roof Install 2x4 plate @ roof edge on top of AB 
tab

AB tab is connected back to 
AB membrane on outside of 
wall panels

Run PV conduit into attic space

Install new pre-fab demising walls on top of 
sills bolted to concrete curbs

temporarily brace new 
demising walls; gable walls 
will have AB, strapping & 
siding  and attic access 
hatch pre-installed

Crane

Install trusses between demising walls Crane

Install attic service ramp ramp to be pre-fabricated in 
sections

Crane

�167$//�A5(�5$7('�'2256�,1�'(0,6,1*�:$//6

Install main roof panels 3$1(/6�:,//�+$9(�522A1*�
0(0%5$1(���0(7$/�522A1*�
and mushroom vents pre-
installed; plumbing stacks 
:,//�$/62�%(�B$6+('�$1'�
stubbed through for 
connection within attic

Install roof safety-harness connection points 
at ridge of new roof
Install gable roof panels '(*5((�2)�35(�A1,6+,1*� ��

Connect plumbing vents to through-the-roof 
stubs within attic compartments

Flash Joints between roof panels & install 
ridge cap

Install insulation baffles at roof edge

Install AVB membrane over existing roof 
shingles and connect to demising wall AVB 
tabs and wall panel AVB tabs

BLOWER-DOOR TEST
Install roof insulation may be blown or batt scaffold at gable attic hatch

Install fascia & soffit Regular or pump-jack 
scaffold, or person lift?

PV Install PV racking and panels Scaffold

Run PV wire through conduit back to 
Service Shed

Exterior 
Porches & 
Landscape

Install new porches/porch roofs once 
scaffolding is no longer required

Crane

Repair/replace sod, entry paths and other 
affected landscape
Re-install North side yard fencing

HVAC TBD
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trench
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Seal all conduit ends to prevent air leakage

Install new BX cable for exterior lighting & 
exterior receptacles from basement elec. 
panel to outside of brick veneer  

North and South sides can 
be done at same time. 
Penetration of fdn. wall 
should occur above EPS and 
enough wire should be 
coiled so that it can be 
pulled through and 
connected to new box in 
panel during wall-panel 
installation

�$&.A//�)281'$7,21�75(1&+�:,7+�)5((�'5$,1,1*�
%$&.A//

Backhoe or skid-steer

�$&.A//�75(1&+�)520��(59,&(6��+(' Backhoe or skid-steer

Energize new panels then disconnect and 
remove all overhead electrical
Install temporary electric water heaters in 
unit basements

Swap in new telephone line connection done within basements

Re-locate existing dishes to Services Shed 
& swap in new connection

Install re-circulating range hoods

Disconnect gas at street & remove meters

Disconnect existing hose bibs hose bib shut off in 
basement

Mark new hose bib locations on upper fdn. 
& remove brick locally to facilitate drilling 
and post-panel installation of new frost-
protected bibs.

new f.p. hose bibs will be 
581�7+528*+�7+(�(;,67,1*�B225�
header after new panels are 
installed.

Install new ducts for clothes dryers, ERVs 
after removing local brick

supply and exhaust ducts to 
be insulated back to ERV 

Mark heat-pump line-set locations on upper 
fdn. & remove brick locally to facilitate 
drilling and post-panel installation of line 
sets.

new line sets will be run 
7+528*+�7+(�(;,67,1*�B225�
header at waterboard height 
after new panels are 
installed. Line sets will be 
sealed to wall panel AB 
before waterboard trim 
installed

Remove existing furnaces and water 
heaters

unless existing furnaces can 
be used as air handlers…

Below 
Grade

Remove existing porches, window wells 
from North side

Egress doors on North side 
to be temporarily barred

Trench North, East and West sides, remove 
weeping tile & clean foundation wall

Mini-excavator and/or hydro-
vac

Install new basement window on North side 
of each unit

Apply AB spray to all exposed foundation 
wall

Install new weeping tile & EPS fdn. 
insulation along North, East and West sides

Connect AB membrane tab 
to spray-applied fdn. AB 
before installing EPS

�$&.A//�)281'$7,21�75(1&+�:,7+�)5((�'5$,1,1*�
%$&.A//

Backhoe or skid-steer

Install temporary ramp(?) egress from North 
side doors

Remove existing porches, window wells 
from South side

Egress doors on South side 
to be temporarily barred

Trench South side, remove weeping tile & 
clean foundation wall

Mini-excavator and/or hydro-
vac

Trench to street for new water service 
connection & run new line into building

only required for centralized 
water-heating option 
requiring larger diameter 
water supply

Backhoe or mini-excavator

Spray apply AB to all exposed foundation 
wall

Install new weeping tile & EPS fdn. 
insulation along South side

Connect AB membrane tab 
to spray-applied fdn. AB 
before installing EPS

�$&.A//�)281'$7,21�75(1&+�:,7+�)5((�'5$,1,1*�
%$&.A//

Backhoe or skid-steer

Install temporary ramp(?) egress from South 
side doors

�5$0(�,1�$1'�A1,6+�8186('�%$6(0(17�
windows

Building 
Prep

Remove existing porch roofs backhoe to support roof as it 
is cut away from building

Backhoe

Remove masonry window & door sills Regular or pump-jack 
scaffold, or person lift?

Remove brick @ panel connection points bricks chipped out by hand Regular or pump-jack 
scaffold, or person lift?

Remove brick @ ERV & clothes dryer duct 
locations

bricks chipped out by hand

Remove existing conduits, exterior lighting, 
vent hoods and other items that are 
attached to the brick veneer

Install roof safety-harness connection points
Remove chimneys & roof vent mushrooms & 
make roof weather-tight

�167$//�!��7$%6��'(.7,7(�B$6+,1*6��$7�(;,67,1*�
plumbing vents and extend vents above 
height of new attic insulation
Cut roof @ demising walls; form and pour 
curbs

Install continuous AVB tabs over curbs then 
bolt down new 2x4 sill 

2x4 sill will be used to 
connect demising wall to 
curb

Cut off roof overhangs & make roof edge 
weathertight

remove downspouts Regular or pump-jack 
scaffold, or person lift?

Ground 
Floor Panel 
Install

Install foundation brackets & associated 
wood blocking back to existing structure

basement access required 
for connecting threaded rod

Install foundation box beam including 
squishy layer

Install wall panels (rim-panels to be pre-
installed in wall panels)

wires for exterior lighting and 
5(&(37$&/(6�72�%(�A6+('�
through holes into pre-
installed air-tight boxes

Remove existing Windows and Doors coordinate W & D removal 
with panel installation

Connect wall panels at top through rim 
panels at pre-determined connection points

pre-remove brick at 
connection points;

Regular or pump-jack 
scaffold, or person lift?

Connect plywood bucks back through 
existing frame openings

Seal vertical joints & install trim

Insulate space between top of EPS & u/s of 
wall panel with mineral wool & connect AB 
membrane tab to wall panel AB

Install cement-board foundation skirting

Install plastic vent strip & water-board trim 
at base of wall panel

Second 
Floor Panel 
Install

Install LSL rim to existing framing at top of 
existing wall

�167$//�:$//�3$1(/6��723�A//(5�3$1(/6�72�%(�
pre-installed in wall panels)

Regular or pump-jack 
scaffold, or person lift?

Remove existing Windows and Doors coordinate W & D removal 
with panel installation

Connect wall panels at top through rim 
panels to continuous LSL member at top of 
existing wall

pre-remove brick at top of 
wall if required;

Regular or pump-jack 
scaffold, or person lift?

Connect wall panels at btm. through rim 
panels at pre-determined connection points

Regular or pump-jack 
scaffold, or person lift?

Connect plywood bucks back through 
existing frame openings

Seal vertical joints & install trim
Seal horizontal AB joint at top of wall to AB 
tab for future connection to roof AVB

AB tab to run under 2x4 
plate that lies on roof surface

Install plastic vent strip & frieze bd. at top of 
wall panel

Regular or pump-jack 
scaffold, or person lift?

�167$//�%(/7�/,1(�75,0���B$6+,1*�%(7:((1�
*5281'�$1'�6(&21'�B225�:$//�3$1(/6

Regular or pump-jack 
scaffold, or person lift?

Install outside corner panels & trims Regular or pump-jack 
scaffold, or person lift?

�5$0(�,1�$1'�A1,6+�6(&21'�B225�%$7+5220�
windows

Roof Install 2x4 plate @ roof edge on top of AB 
tab

AB tab is connected back to 
AB membrane on outside of 
wall panels

Run PV conduit into attic space

Install new pre-fab demising walls on top of 
sills bolted to concrete curbs

temporarily brace new 
demising walls; gable walls 
will have AB, strapping & 
siding  and attic access 
hatch pre-installed

Crane

Install trusses between demising walls Crane

Install attic service ramp ramp to be pre-fabricated in 
sections

Crane

�167$//�A5(�5$7('�'2256�,1�'(0,6,1*�:$//6

Install main roof panels 3$1(/6�:,//�+$9(�522A1*�
0(0%5$1(���0(7$/�522A1*�
and mushroom vents pre-
installed; plumbing stacks 
:,//�$/62�%(�B$6+('�$1'�
stubbed through for 
connection within attic

Install roof safety-harness connection points 
at ridge of new roof
Install gable roof panels '(*5((�2)�35(�A1,6+,1*� ��

Connect plumbing vents to through-the-roof 
stubs within attic compartments

Flash Joints between roof panels & install 
ridge cap

Install insulation baffles at roof edge

Install AVB membrane over existing roof 
shingles and connect to demising wall AVB 
tabs and wall panel AVB tabs

BLOWER-DOOR TEST
Install roof insulation may be blown or batt scaffold at gable attic hatch

Install fascia & soffit Regular or pump-jack 
scaffold, or person lift?

PV Install PV racking and panels Scaffold

Run PV wire through conduit back to 
Service Shed

Exterior 
Porches & 
Landscape

Install new porches/porch roofs once 
scaffolding is no longer required

Crane

Repair/replace sod, entry paths and other 
affected landscape
Re-install North side yard fencing

HVAC TBD
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A Unique Type of Project



Industrialization

Reduced Costs & Decreasing  Occupant Disruption

Market Size & Business Model Certainty

WE SEE A PREFAB CONTINUUM



Simple Panel Shop
- 32’ x 32’ x 12’ high
- Good concrete slab
- Well lit
- 10’ x 18’ Rolling Table 
- Means of hoisting
- Large sliding door



Panel storage & transport

Panel handling at the shop

Panel installation on site



Panel Fit Strategy

o Dimensional tolerance of base materials

o Panel Creep

o Workmanship tolerances

o Base building anomalies

o Mistaken point-cloud conversion assumptions 

o “Building Capture” inaccuracies

Is meant to address:
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GENERAL NOTES:

- All dimensions rounded to the nearest 1/16"
- Critical dimensions to be field verified
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PEER 
Prefabricated Exterior Energy Retrofits

Questions?

jeff@coldclimatebuilding.ca

mark.carver@canada.ca

daniel_dicaire@och.ca

Panelized Retrofits
… some insights

http://coldclimatebuilding.ca
http://canada.ca
http://och.ca


 

 

PREFABRICATED, SUSTAINABLE
BUILDING PANELS



TAG Panels : PEMBINA Institute 

TODAY'S
PRESENTATION
THREE MAIN POINTS

What are TAG Panels?

What are the materials & embodied carbon in TAG Panels?

How can prefabrication benefit New Builds & Retrofits?

 

 

 

 



FOUNDERS
DAVID ARNOTT - CO FOUNDER

Registered Architect in B.C. & Alberta.

Certified Passive House Designer

TAG Panels : PEMBINA Institute 

BRIAN GAVAN - CO FOUNDER

Contractor

BEN TOWSEY - CO FOUNDER

Registered Engineer in B.C.

 



TEAM
BRIAN - construction

TRIXTON - construction

JOEL - construction

DANIEL - modeler

GABRIEL - modeler

STEPHAN - production manager

SIMON - operations manager
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FUTURE USE
ASK OURSELVES.
ARE WE BUILDING A BETTER SYSTEM?
IF WE ARE REPLACING AN ENVELOPE WITH A MARGINALLY BETTER SYSTEM..
ARE WE IN DANGER OF REPEATING OUR MISTAKES?

TAG Panels : PEMBINA Institute 



R-WHAT?
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1930'S 1980'S 2000'S



R-WOAH?

ALL THREE BUILDINGS SOMEWHERE BETWEEN R2 AND R3.5
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1930'S 1980'S 2000'S



WHAT ARE TAG PANELS?
PREFABRICATED, SUSTAINABLE BUILDING PANELS. 
ENABLING CLIENTS TO MEET HIGH PERFORMANCE BUILDING GOALS.
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BUILD UP

 

We created three "typical" wall assemblies to cater for
Step 1, Step 3/4 and Step 5 / Passive.
However our walls are customised depending on client
and code requirements.

TAG Panels : PEMBINA Institute 

Strapping

High Performance WRB

Wood Fibre insulation

Blown Cellulose in Timber
stud cavity

OSB or Plywood - Taped

Service cavity



ALT. BUILD UPS
As the system is customisable, we have created

other wall, floor and roof assemblies to work with
clients required RSI values and site conditions..
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Drywall

High Performance WRB &
Strapping

Timber stud structural wall &
service cavity

OSB or Plywood Taped

Larsen Truss (TJI System)
with blown cellulose.
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OPERATION
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PROCESS
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TAG Panels : PEMBINA Institute 

PROCESS



1
Needs

2
Modelling

3
Shop Drawings

4
Fabrication

TAG Panels : PEMBINA Institute 

PROCESS

 



1
Needs

2
Modelling

3
Shop Drawings

4
Fabrication

5
Installation
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PROCESS

 



MATERIALS & CARBON
SUSTAINABLE, BREATHABLE PANELS MARRY THE BENEFITS OF PRE
FABRICATION WITH LOWER EMBODIED CARBON & LOWER LIFECYCLE COSTS.
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CARBON CAPTURE

 

There is a growing awareness that high-performance,
and energy savings, can't be "at any cost".
Building materials play an outsized role in the CO
emissions of a building.

TAG Panels : PEMBINA Institute 

2



MATERIALS 
Inside a prefabricated wall, when used as either new build or
retrofit.  Materials used, and the carbon they emit play a huge
role for future use and re-use of buildings.
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Harvested timber

Wood fibre Cellulose (recycled)



AIR BARRIER

TAG Panels : PEMBINA Institute 

High Performance 
Exterior Membranes

Wood fibre Taped OSB &
Plywood

Keeping a house or retrofit air tight is essential in keeping
users running costs low, and ensuring comfort.
Multiple Air Barriers give the best chance of achieving this,
whilst moving plumbing / electrical to the interior of the air
barriers reduces penetrations.



VAPOUR DIFFUSION
An effective air barrier is paramount. However, an assemblies
ability to be vapour "open",  can help with swings in moisture,
as well as drying assemblies to the interior or exterior.

TAG Panels : PEMBINA Institute 

Wood fibre Cellulose (recycled)

High Performance 
Exterior Membranes



HOW PREFAB BENEFITS
WHETHER NEW BUILD OR RETROFIT, PREFABRICATION HAS MULTIPLE BENEFITS
TO A PROJECT, WHETHER CLIENT, CONTRACTOR, OWNER OR END USER.
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PREFABRICATED PANELS
THE FIVE BIGGEST BENEFITS TO THE SYSTEM AS WE SEE IT

Building your
investement within a

climate controlled
production facility.
Sytems that build

upon known
construction.

Reduction in on-site
trades. Ownership of

the envelope.
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Conflict resolution at
an early stage.

Having your entire
structure modeled

and built within the
panels.

Window openings
pre-flashed. Ordering
of windows early in
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Conflict resolution at
an early stage.

Having your entire
structure modeled

and built within the
panels.

Window openings
pre-flashed. Ordering
of windows early in

construction. 

Fixed price. Cost
uncertainty can be

removed from one of
the largest line items

in any budget.

Time. Panels are built
while foundations are

being formed or
demolition
underway. 

Lockup can be
achieved faster.

Benefits sites with
tight construction

windows.

Performance. Achieve
levels of air tightness
and insulation values

without taking
chances or

headaches. Vapour
open assemblies

allow building to dry
inward or outward.



NEW BUILD

TAG Panels : PEMBINA Institute 

RETROFIT
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SUMMARY
THREE POINTS

What are TAG Panels?

Prefabricated, sustainable, vapour open - high

performance building panels. 

What are the materials & embodied carbon in TAG Panels?

A mixture of timber, wood fibre, cellulose and high

performance membranes, helping reduce embodied

carbon.

How can prefabrication benefit New Builds & Retrofits?

Controlling building conditions, removing conflicts,

providing a fixed price, reducing on-site time and helping

to achieve significant performance over traditional

systems.

 

 



 

 

PREFABRICATED, SUSTAINABLE
BUILDING PANELS

 

 

WWW.TAGPANELS.COM
 

CONTACT@TAGPANELS.COM



Change the blueprint. Change the planet.

RETROFIT BUILDING SOLUTION
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T H E  R E T R O F I T  S O L U T I O N



Strictly private and confidential

Like a Museum, the existing building is encapsulated in a highly controlled environment 

T H E  R E T R O F I T  S O L U T I O N
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CORNER BLOCKS INTERIOR FACE

REINFORCED EDGE

INSULATING CORE

RANGE OF 
EXTERIOR OPTIONS

B U I L D I N G  T E C H N O L O G Y

Patent pending, proprietary, lightweight, ultra high-performance composite with an insulating core
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CORNER BLOCKS

EXTERIOR FACE

REINFORCED EDGE

INSULATING CORE INTERIOR FACE

B U I L D I N G  T E C H N O L O G Y
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A I R  T I G H T  &
E N E R G Y  
E F F I C I E N T
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R E T R O F I T
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C O M M E R C I A L  E X A M P L E
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Eva White - Boston
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Strictly private and confidential

T H E  D E S I G N  P R O C E S S

1. 3D Survey of Building Elevations & Roof

2. Schematic Design of Panels on the Building

(Driven from the Architectural Drawings)

3. Review of the Schematic Panel Design with the Architect

4. Engineering of the Track & Panels System

5. Shop Drawings for Tracks & Panels

S t a g e  1 - S c h e m a t i c  D e s i g n  
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P R O J E C T  T I M E L I N E

• 12 - 24 Weeks in Planning

• 4 Weeks in Production

• 2 Weeks for Installation of Panels

• 2 Weeks to Complete Seals

Nexii does not do the interior millwork around the windows 

or interior renovations.  

Installation of the panels is done by Nexii Certified Installers.



Strictly private and confidential

Production of 
Track Rails

Production of Panels
C.W. Windows

Installation of 
Track Rails

Confirmation 3D 
Survey

Installation of 
Wall Panels

Installation of 
Roof Panels

Sealing of all Joints –
Walls & Roof

Inspections

Project Handoff 

P R O J E C T  D E L I V E R Y
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D E S I G N  C O N S T R A I N T S

• Horizontal Panels

• 10’ Tall x 24’ Long

• Roof Panels

• 10’ Wide x 24’ Long

• Wall Panel Weight

• 10 PSF w. GPS Insulative Core

• Windows are Included in the Panel Weight

• Wall R-Value

• R-5 per Inch of GPS
• Roof R-Value

• R-4 per inch of EPS

• 12” Typical = R48



Strictly private and confidential

Chal lenges 
to Retrof i t t ing 
Exist ing Bui ldings

• Floor to Floor and Suite to Suite
• Fire
• Smoke
• Sound
• Air Quality 
• Smell / Odours 

• Existing Window Shapes
• Doors in Corners – Reducing Size
• Balconies
• Roof Projections / Overhangs



Design 
Targets

• Passive House Standard for Insulation & 
Air Tightness

• Net Zero and Net Positive Ready



Strictly private and confidential

Pricing $40 – $50 Per Sq.Ft. of Wall Area

Potential of $30 With Scale
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STRICTLY PRIVATE AND CONFIDENTIAL
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E X T E R I O R  
F I N I S H E S



E X T E R I O R  
F I N I S H E S



Questions?

www.nexii.com



Poll

Photo: Stephen Hui, Pembina Institute



Questions
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Upcoming Reframed Lab
● Request for proposals expected in summer 2020
● Multi-disciplinary teams will design solutions for 

low-rise residential buildings in B.C.’s Lower 
Mainland or Victoria area

● Six-month exploration lab with support from 
climate, energy, and health experts

REGISTER YOUR INTEREST: pembina.org/reframed

https://www.pembina.org/reframed


Integrated design teams
● Architects
● Building science, electrical, mechanical, and 

structural engineers
● Contractors, builders, and retrofitters
● Manufacturers, fabricators, and suppliers
● Modeling and data capture specialists
● Monitoring and control equipment specialists

REGISTER YOUR INTEREST: pembina.org/reframed

https://www.pembina.org/reframed


Solutions of particular interest
● Prefabricated exterior wall and roof panels

● High-efficiency and low-carbon mechanical systems

● Roofing solutions that integrate on-site renewable 
electricity

● Storage and/or thermal generation

● Seismic upgrades

● Climate adaptation measures

● System controls and performance monitoring

REGISTER YOUR INTEREST: 
pembina.org/reframed

https://www.pembina.org/reframed


Heat pumps 
& deep retrofits

JOIN THE WEBINAR: pembina.org/ReframedTechSeries

May 27, 2020

#Reframed

Upcoming 

Event



Contact us
reframed@pembina.org

pembina.org/reframed
Register as a solution provider. Sign up for updates.

#Reframed

mailto:reframed@pembina.org
https://www.pembina.org/reframed

	Reframed-Tech-Series-1-Slides
	Cold-Climate-Building
	Reframed Tech Series - Prefabricated panels & deep retrofits
	TAG-Panels

	Retrofit 2020 Pembina
	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24


