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NRCan’s Material Carbon Emissions
Estimator (MCE?) Tool
Bl Sma™ Sodmaan™
MENU +
e Free tool to help builders -
understand the flrSt Carbon ImpaCtS Canada.ca > Environmentand natural resources > Climate change >
of their homes
Net-Zero Emissions by 2050
e Can help inform your product ' S o
selections
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What does this calculator do?

Material Embodied Carbon

L |

EXTRACTION + TRANSPORTATION + MANUFACTURING
Stages Al-A3 of Life Cycle Assessment

. @ 0 | I
896 38
“Cradle to Gate” Emissions
Typically represents 70-80% of life cycle emissions.
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What do results look like?

Cumulative Carbon Emissions
. Materials Operations = — = Total
« Depending on location and fuel | & _
. . . i == T
source, embodied emissions can | :
rival operational emissions. N .
‘%ﬂ 15
« Material selection matters! 1"
© 50
0
0 5 10 15 20 25 30
Years
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PROJECT EMISSIONS TIMELINE
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What do results look like?

Can help you hone in on the
most impactful areas of your

project

L |
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TOP 10 MOST IMPACTFUL MATERIALS
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Rank kg COze Section Material

1 12,075 Cladding Brick. Clay, Generic Modular / Brit
2 5,897 Foundation Walls Concrete - 0-25 MPa, Industry Ave
3 4,705 Foundation Walls XPS foam board - AVERAGE (exc
4 2 564 Faotings & Slabs Concrete - 0-25 MPa, Industry Ave
3 2243 Footings & Slabs Concrete - 0-25 MPa, Industry Ave
6 1.969 Windows Window - double pane / Vinyl fram
7 1.668 Garage Brick, Clay, Generic Modular / Brit
8 903 Floors Hardwood flooring - AVERAGE

9 978 Roof EPDM Roofing Membrane / SPRI
10 940 Roof Fiberglass loose fill - Roof Insulatic

NNz

Example case for illustration only

e

2 minutes in the MCE-...
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Step o Import project data from HOT2000 (If no HOT2000 file, skip to Step 2)

Press Here to import HOT2000 Data

Clear All (User Input and all Assembly Tabs)

Step e Confirm or enter project information

Clear This Sheet Only (User Input)

Energy

Energy Consumption Generation
| Etec.kWhiyr | N.Gasmiyr | Elec. kWhiyr |
[ Propane Liyr | Oil Liyr [ Wood kglyr |

Operational Emissions

Address: TRAILS Province: Ontario tonnes COze / yr tCOge [ 30 yrs
City: CLARINGTON _ Postal code:

Singh
Building Type: e Evaluation date: 712612021
Storeys: Two storeys File ID: Material Emissions
Year Built: 1990-99 File name:

1380 tonnes COze kg COze / m?
Heated Floor Area (above grade, m%):

725

Heated Floor Area (below grade, m?):

Heating Degree Days:

3890
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Example 1 - OBC Embodied Carbon Scenarios

construction techniques and
materials

A OBC Package A1 - Typical

OBC Package A1 with lower
carbon concrete, insulation
materials, reduced high
carbon cladding

carbon cladding and carbon
storing insulation
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c OBC Package A1 with low

Example 1 - OBC Embodied Carbon Scenarios

Material Emissions

tonnes CO2e | kg CO2e/m2

OBC Package A1 - Typical
A construction techniques and

materials

OBC Package A1 with lower tonnes COZe | kg CO2e 1m2
carbon concrete, insulation
materials, reduced high
carbon cladding

c OBC Package A1 with low tonnes CO2e | kg 02 [ m2
carbon cladding and carbon
storing insulation 20.0 948
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Example 1 - OBC Embodied Carbon Scenarios
Typical OBC Package A1 50000  Footings & Slabs (kg CO2e)
® Foundation Walls (kg CO2e)
40000 Structural Elements (kg
| Ext. Walls (kg CO2e) |
OBC Package A1 with lower _ B Ext. Wall Systems (kg CO2e)
carbon concrete, insulation 50000 = Party Walls (kg CO2e)
materials, reduced high [ = Ciadding (kg coze) ]
carbon cladding 20000 ®Windows (kg CO2e)
mInt. Walls (kg CO2e)
10000 u Floors (kg CO2e)
- m Ceilings (kg CO2e)
OBC Package A1 with low clns o oz
- ®Roof (kg CO2e)
‘ : carbon cladding and carbon 0
- - - OBC - Typical OBC - Mid OBC - Lowest u Garage (kg CO2e)
storing insulation User-Defined (g CO2)

-10000
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Example 2 - NBC Tier 5, Embodied Carbon Scenarios
Material Emissions
tonnes CO2e | kg CO2e/m2
Tier 5 typical construction
techniques and materials
Tier 5 with lower carbon tonnes CO2e | kg CO2e | m2
concrete, insulation
materials, reduced high
carbon cladding
Tiel' 5 With Iow carbon tonnes CO2e kg CO2e ! m2
c cladding and carbon storing
insulation 18.3 87.1
l*l g::g:LResources ggzsazl;rces naturelles ‘ M ' C a dﬁ
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Example 2 - NBC Tier 5, Em

90000
80000

Tier 5 typical construction
techniques and materials 70000
60000
Tier 5 with lower carbon 50000
concrete, insulation 40000

materials, reduced high
carbon cladding 50000
20000
Tier 5 with low carbon 10000
cladding and carbon storing ,
insulation

-10000
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bodied Carbon Scenarios

= Footings & Slabs (kg CO2e)

® Foundation Walls (kg CO2e)
Structural Elements (kg CO2e)
I Ext. Walls (kg CO2e / m2) I
= Ext. Wall Systems (kg CO2e)
m Party Walls (kg CO2e)
I u Cladding (kg CO2e) I
mWindows (kg CO2e)
mint. Walls (kg CO2e)
mFloors (kg CO2e)
u Ceilings (kg CO2e)
mRoof (kg CO2e)

Tier 5 - Typical Tier 5- Mid = Garage (kg CO2e)

User-Defined (kg CO2e)

¥ Canadi
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Examples 1 & 2 - 30 year CO, Outlook
!

. Tier 5 NBC 2020
160000 13T Operational CO,

140000
120000
100000
80000
60000
40000

20000

b)
X ]

Tier 5 - Typical Tier 5- Mid Tier 5 - Lowest

-20000

12

Current OBC
110T Operational CO2

OBC - Worst OBC - Mid OBC - Lowest

|
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WALL ASSEMBLIES

BASF (R-42)

o Spray Polyurethane
Foam
Insulspan (R-18)
o SIP Panels
Owens Corning (R-20)
o Rigid Insulation
Rockwool (R-17)

o Mineral Fiber Insulation

e Dryvit (R-20)

o Expanded Polystyrene
Insulation

BASF (R-42)

SECTION 12 = REVIEW

sEcTion

LB FLaORES)

SELECTED MATERIALS

(BASF)

-VINYL SIDING

- 1" X 4" WOOD STRAPPING @ 16 O.C.

- SRP AIR OUTSHIELD WEATHER BARRIER
-2"NEOPOR

-3"x 2 WOOD GIRTS @ 24" O.C

-11/2" SPRAY FOAM INSULATION

-31/2" SPRAY FOAM INSULATION IN EXISTING
2" X 4" STUD SPACE (EXISTING SHEATHING,
BATT INSULATION, AND POLY VAPOUR
BARRIER REMOVED)

- (EXISTING) 172" GYPSUM WALL BOARD

2022-05-03

(INSULSPAN)

- VINYL SIDING

-1" X 4" WOOD STRAPPING @ 16" 0.C

- WATER BARRIER HOUSEWRAP
-INSULSPAN PANELS - 3.5" EPS w/ 7/16" 0SB
- 1" DUROFOAM SHEATHING, TAPE AND SEAL
FOR AIR BARRIER

- (EXISTING) 2° x 4" WOOD STUD FRAMING

R-VALUE: R-18

- (EXISTING) 3 1/2° BATT INSULATION
- (EXISTING) POLY VAPOUR BARRIER
- (EXISTING) 1/2" GYPSUM WALL BOARD

- 1 x 4" VERTICAL WOOD STRAPPING @16° O.C.
-2 LAYERS OF 2* EXTRUDED POLYSTYRENE
WITH TAPED JOINTS (XPS) (R 20)

- (EXISTING) 2" x 4" WOOD STUD FRAMING

- (EXISTING) 3 1/2" BATT INSULATION

- (EXISTING) AIRVAPOUR BARRIER

- (EXISTING) 1/2° GYPSUM WALL BOARD

9,093

MET CARBON

MATERIAL

Cameree - 6-26 WP, Industry Averags Bamchmarh | CRMCA, Can, Avg

HEAYY STEEL COMPONENTS

WD FRAME WALLE
STRUETURAL SHEATHING:

CAVITY INSURATION

conThLCUs e

(KB} BPFA IR &8

Ol 7" AVERAGE
net post Gasarc | 13.650216° (80 .6 men), Sched 9 670

Waod feaming & st - e W Counc & Canacin Ho:

038 ahwsting  Heber | 21 Systam | 118" Shestin. potectes bt

‘Spray piyuronan foam - Cisaad G (4EC)  SPFA (R Bmen,

BxTERICR CLATDNG.
STRAPPING fof RAIN SCREEN

L

IR A Tlech, Type I 1852
Vit Sking / Vil S st 8,381 Goutie 45"
Weod tamig 8. st - SPF | Amariean Wood Couscd B Conacian W

Window Iusaaean

wooo Faame fooF
RooF ECKNG
REOF STRAPPING
RooF meuLATON
REOF INSULATION

Wooa amisg  sing - 57F | Amarcan Wsod Councd & Canacian Woe
(048 sheatring  Amsican Wood Couml & Canadian Wosd Counei 1 11
Wood tramisg b sing - SPF| Amrican Wood Counch B Canadien s
Speay Bl hana oar - Cissat Ce HEC] 1 SPFA T R 8.5imeh
Calhsasa - oo Insiation - AVERACE

FOOTRRINT

R-VALUE : R-42
(OWENS CORNING) (ROCKWOOL)
- VINYL SIDING - VINYL SIDING

(MIN. R-16.8)

AIRWATER MEMBRANE
- 7/16" OSB SHEATHING

- 1" x 4" SPF VERTICAL STRAPPING @ 16" O.C.
ALIGNED WITH EXISTING STUDS
- 4" SEMI-RIGID MINERAL WOOL INSULATION

- CONTINUOUS VAPOUR PERMEABLE

- (EXISTING) 3 1/2° BATT INSULATION
- (EXISTING) 2" x 4" WOOD STUD FRAMING

R_VALUE: R-20 - (EXISTING) POLY VAPOUR BARRIER
- (EXISTING) 1/2* GYPSUM WALL BOARD
RVALUE: R-17.2
10,958 | 1,865 SECTION 12 - REVIEW SELECTED MATERIALS 2,573 | 4,438 | 1,865
< NETCARBON  CARBON
CATEGORY MATERIL 700 EMSSIONS  STORAGE
"o BgCosl  MaCOSl  (gCOR
Footings & Siata ‘SLAB FLOORIS) ‘Cancrete - 0-26 WP, Indusiry Average Senchmark | CRMCA / Can. Avg. | w o o
- “ . {Resn W ™ .
= » "
wsuLanon | e o
" " " Foundaton Waih INTERIOR FOUNDATION WALL CLADDNG Orywall 17" - AVERAGE I » n o
" " : WEAVY STEEL CompoNENTS Stot post Ganarc | 135X 016" (4955 me), Sched 40T I om ™ .
STRUCTURAL SHEATHNG 08B sheathing ! Huber | ZIF Sysiems [ 716" Sheathing, protective birrie 0o 80 o
AL [ 0 «
- - . ornry I . o
o o . extenoncuavon VoS Vi e 084Gl 5 I - .
. w . STRAPPING for AN SCREEN y | " o
. - N TRIPLE PANE Iusscav aam e .
- - . | WOOD FRAME ROOF | 1" " [
. . . — T " o
X i . roor stRAsPIG  Amrican ' i o
..‘ @ . oo wsuLAIoN Soraypourethane foam - Ciosed e () (S9FA /R & 6nch I ow " o
e ™ s oo wsuLATION Calvtose - Root mauiten - AVERAGE i+ 1aes

OWENS CORNING (R-20)

SECTION 12 - REVIEW

SECTION CATEGORY

SELECTED MATERIALS

MATERIAL

Footings 8 Sisbe SLAB FLOGR(S) v
SPPAL IR 68Inch
WSULATION Sate'Souma. Comfonatt /R 3 8ech
Foundation wats INTERIOR FOUNDATION WALL CLADONG Orywat 17 - AVERAGE
Sirwctura Elements  HEAVY STEEL COMPONENTS Steel post Genaric /3.6 x 026" (39 x . mm), Sched 40 STO
oty
EXTERIR CLACOING Vinys Siding | Vinyt Siding Instute /0.640° Doutle 45
e Vinyt fwma | 1USA 8 CAN
wooD Frame ROOF
Ro0F DECKING "
[ROOF STRAPPING

[RoGE INSULATION
ROOF INSULATION

‘Spray polyurethane fosm - Closad et [HEC) | SPEA /R §6mch

Colluloss - Roof inulation - AVERAGE

| 3,785

NET CARBON
FOOTPRINT
kg CO.e]

5,650

CARBON
EMISSIONS.
[xg CO.e)

1,865

carson
STORAGE
Pacosl

SECTION 12 = REVIEW

SELECTED MATERIALS

MATERL

ROCKWOOL (R

2,356

NET CARBON
FOOTPRINT

-17)

4,221 | 1,865
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NRCan’s Material Carbon Emissions
Estimator (MCE?)

e Available for free through the LEEP
website soon

* Intuitive architecture, easy to navigate

e Provides key insights on overall carbon
consumption

e
3
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4’ .
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« Really fun activity for a Friday evening!!

https://www.nrcan.gc.ca/energy-efficiency/homes/local-energy-
efficiency-partnerships-leep/leep-technology-guides/17346

2 — 4 MakeAGIF.com
y i i hecker-lets-wist-again-lyrics-AUzuvg
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Thank youl!
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https://www.nrcan.gc.ca/energy-efficiency/homes/local-energy-efficiency-partnerships-leep/leep-technology-guides/17346
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© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2019
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