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we're listening to Greta...”

Chris Magwood, Endeavour Centre, October 9,2019



No more numbers games.
We need to make real z8ka

carbon buildings, and we

need to start now.
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"Net zero
building”

Does a
netzero energy
building help
solve climate
change?

Features of a net-zero home

Efficient Lighting
LEDs or CFLS for low energy.

high quality lighting

Double Insulation

Reduces heating and
cooling demand

Energy Management
Optimizes energy use
throughout the home

Heat Pump
Efficient electric
heating and cooling

Photovoltaic Panels
Sized to meet bullding's
energy demand

Low-Flow Water Fixtures
To reduce use of hot water

High Performance

Windows and Doors

1 Reduces heat loss, increases
daylighting and passive solar
heating

Exceptional Air Sealing
Dramaticaily reduces largest
source of heat loss

......
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200

100

-100

212
tonnes

> Windows:

> Int. walls:

> Cladding:

> Walls:
> Slab:

> Fdn:

Trusses & OSB & clay tiles
MgO board & ccSPF

Steel joists & OSB & carpet & tile
Double pane & vinyl frame

Light steel framing & drywall
Cement brick

Frame & OSB & ccSPF & XPS

High EC concrete & XPS insulation
High EC concrete & XPS insulation



212

200
Roof: Trusses & OSB & asphalt shingles
Ceiling:  Drywall & mineral wool
100 = Floors: ~ Wood I-joists & eng. wood & vinyl
tonnes
7 / Windows: Double pane & vinyl frame

7 Int.walls: Wood frame & drywall

Cladding: Fiber cement

Walls: Frame & OSB & mineral wool

/l

Slab: Avg concrete & mineral wool

Fdn: Avg concrete & mineral wool
-100



212

N
Wait, what's this? \

A negative number? \\\: Walls: Frame + cellulose + wood fiberboard

-100 \ Slab: High SCM concrete + EPS

Fdn: High SCM concrete + EPS
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Wait! What’s this?
A negative number?

Cellulose -4510 kg

Yes, a material that stores more atmospheric carbon than was emitted in
harvesting & manufacturing! This opens up a whole new paradigm —
materials with carbon capture and storage potential!
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There are lots of plant-based, carbon-storing building materials

Timber Wood Flber

Board

%

Cellulose

BamCore

Coconut Coir




In 2016, there were 2.16 billion tonnes of grain straw
produced globally, drawing down 8 billion tonnes of CO,.
That's almost % of all annual GHG emissions.

It's also enough to replace all insulation materials and

still leave 20% to return to soils.

Modcell straw ,'
SIP

And we already have the manufacturing know-how to

produce viable building materials.

VestaEco 4
Straw blocks &
and sheets
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200

Trusses + plywood+ steel

Drywall + FSC wood + cellulose

100

63 2x12 + plywood + FSC hardwood
+ engineered wood

Double pane + alum. clad wood

-10.2

— Framing + drywall + FSC wood
it 74

FSC softwood

Frame + cellulose + wood fiberboard
i High SCM concrete + EPS
High SCM concrete + EPS
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212

-117

-15

tonnes

Roof: Trusses + FSC cedar shake
Ceiling:  Straw insulation + ReWall

Floors:  2x12 + FSC plank + linoleum
+ FSC softwood

Windows: Double pane + wood frame

Int. walls: Compressed straw panels + ReWall

Cladding: FSC softwood
Walls: Double stud + straw + fiberboard

Slab: Adobe + expanded glass aggregate
Fdn: Iso-span ICF with fiberboard
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CARBON
EMMITTING
BUILDING

Avg of
225 kgCO e/m*
emissions

ISR Y
ISR RD

ISR D

+ Adding emission
equivalent of

15 coal plants

54 miillion tonnes

of carbon emissions

What This Means at Scale

Total 2017 U.S.
Low-rise Construction:

241 million m? of new low-rise
residential construction*

Business-as-usual will result in massive
annual up-front emissions.

Carbon-storing buildings eliminate all
up-front emissions and canresult in
meaningful carbon drawdown.

*U.S. Census Bureau/U.S. HUD, CB19-21

36 million tonnes
of carbon storage

= Removing emission
equivalent of

10 coal plants
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CARBON
STORING
BUILDING

Avg of
150kgCO.e/m?
net storage




Adding

Operational GHG
Emissions




Natural gas heating

a76  Up-front carbon reductions

500
60 tonnes e .
significantly outweigh
oo T T operational reductions.
. . And the reduction are now.
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Natural gas heating

We can build and operate the
Low EUC buildings on the
same carbon budget as just

constructing the High EUC
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from reaching net zero standards
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TOTAL

EMBODIED
CARBON

EXTRACTION + MANUFACTURING

ENERGY
EFFICIENCY

+

This is how we need to &b L7\ @

think about zero carbon —
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buildings...

Not Energy Use Intensity
Carbon Use Intensity -
Cul



Carbon Use Intensity

Pathway to a carbon
positive CUI-2050...

-20 to -350 L .
oYXl Do this within the next five years!

100 to -20
kgCO,e/m?

Do this right now, (R
if you can't do better. [N:CeNViuk

C 200 to 500
Stop doing this right now IRy



CASE STUDIES

Canada’s Greenest Home - Urban infill, near net-zero design
210m? three bedroom home

* 5 tonnes netcarbon storage
Key carbon storing materials: Prefab straw bale walls, cellulose roof insulation, Nexcem

ICF foundation, FSC wood siding, subflooring and flooring, sustainably harvested cedar
shingles, clay plaster.

24kgCO_e/m?

Energy: 85% on site generation
of solar electricity
0.8 ACH/50 arr tightness

v

ZeroCarbon




Zero House - Prefab modular home, netzero design
100m? single unit. Designed to be one unit
in a 16-unitdevelopment.

LR e ) < . - 4 . . 'y
¢ Zoonnes net caroon storage in a singie unit

* 400 tonnes storage potential in 16-unitdevelopment
Key carbon storing materials: Prefab straw bale walls, prefab
cellulose wall, roof & floor panels, MSL Fibreboardexterior
insulation board, ReWall interior sheathing, Mycofoam insulation,
cork sheathing panels, FSC wood floor and Columbia plywood
interior wall cladding.

Energy: 75% on site solar
electriaty generation
1.0 ACH/50 air tightness

CASE STUDIES

250kgCO,e/m?




CASE STUDIES

Offices & Meeting Hall - urban infill, net-positive design
225m?

e R tonne< net carbon <tora -
ol 10 es net Caroon storage

Key carbon storing materials: Straw bale and cellulose wall insulation, cellulose floor

and roof insulation, Nexcem ICF foundation, FSC wood siding and flooring, clay plaster,
360 kgCO,e/m?

sustainably harvested timber frame.

_ Energy: 105% on site generation
— AR e NS » of solar electricity

£75.0. Trilium Lakelands RN - 0.6 ACH/50 airtightness
Elementary Teachers’ Local




Jules Ferry Apartment Complex CASE STUDIES

- carbon storage atlarger scales
]350m: Emboded carbon occounting was not performed using the same protocol of this stugdy

* 1100 tonnes net carbon storage

Key carbon storing materials: Prefab straw bale wall panels, sustainably harvested
timber structure.

I - ! 814 kgCO,e/m?
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= Marks & Spencer Cheshire Oaks Store; UK
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Sorghum panels

Linoleum flooring

Hemp board & flooring




What are the barriers

for moving from

-20 to -350

red to green? (&CO,e/m?

100 to -20
kgCO,e/m?

100 to 200

(eCO,e/m: Can you explain away

200 to 500

(gCO,e/m’ the barriers to the

youth in your life?



