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2021 clf baseline lowest gwp resultaverage range of gwp's

0

Steel, reinforcing rod

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

.771.1693

.3191 - 
.8093

280

Structural concrete, 2500 psi, 0% fly ash and sl ag

300100 120 140 160 180 200 220 240 260

260167.4

141.9 - 
205.5

450

Concrete masonry unit (CMU), hollow-core

5000 50 100 150 200 250 300 350 400

41754.9

191.1 - 
278.6

90

Domestic softwood, US, AWC - EPD

1000 10 20 30 40 50 60 70 80

76.518.49

30.74 - 
52.66

450

Exterior grade plywood, US

5000 50 100 150 200 250 300 350 400

30620.64

146.9- 
500.6

0

Composite wood I-joist, AWC - EPD

0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

1.83.652

.4507 - 
.805

180

CLT (Cross l aminated timber)
2000 20 40 60 80 100 120 140 160

15351.18

79.02 - 
155.7

0

Expanded polystyrene (EPS), board

0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

1.86.2322

.307 - 

.4919

0

Fibergl ass bl anket insul ation, paper faced

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

.372.04615

.09037 - 
.3492

0

EPDM, non-reinforced membrane, 60 mils, SPRI - EPD

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

.04856

.398 - 

.7465

18

Gl azing, double, insul ated (air)
200 2 4 6 8 10 12 14 16

4.573

6.27- 
16.65

0

Wall board, gypsum, natural

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

.418.2001

.2284 - 
.4125

0

Vinyl composition tile, ERFMI - EPD

0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

1.86

.458 - 
1.609

.2355

ec3 material 

comparisions

carbon sequestration vs. 

reducing carbon footprint

carbon sequestration is the term that is used to de�

scribe the process of capturing, securing and stor�

ing carbon dioxide from the atmosphere.

The idea is to stabilize carbon in solid and dissolved 

forms so that it doesn’t cause the atmosphere to 

warm.

introducing more vegetation to a site is another way 

of helping to reduce the amount of carbon dioxide 

around the site.

Reducing carbon footprint 

refers to reducing green�

house gas emissions caused by 

human activities such as 

transportation, energy 

production, and industrial 

processes. It involves reducing 

energy consumption, using 

renewable energy sources, 

and increasing energy 

efficiency.

existing design - revit model

    

environmentalism and conservation are two things that are 

very important to me. It is so enjoyable to be in a pl ace where so little others have been. 

Walking through the woods where no human has adapted is precious. although these areas 

are perfect, there must also be space for us to adapt and inhabit, but we must be mindful of 

the existing environment while doing so.

it is well known that our climate has been significantly impacted by climate change. carbon 

dioxide emissions is the leading driver of the global climate change. it is talked about world�

wide how we as inhabitants need to make changes. Everyone knows that changes need to be 

made for the sake of our environment. 

when it comes to determining who/what is responsible for producing emissions, they can be 

categorized by regions, countries and individuals. When we really break it down, it pans 

out that each and every one of us is responsible.

this site is 

located in 

nortern 

minnesota 

on cass l ake.
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M=ABOVE GROUND 

BIOMASS (KG)
D=DIAMETER AT BREAST 

HEIGHT (CM)
A & B=SPECIES SPECIFIC 

COEFFICIENTS

RESEARCH 

THE SPECIES 

SPECIFIC 

COEFFICIENTS

MEASURE TREE 

DIAMETER 

INSERT 

DIAMETER (D) AND 

SPECIES SPECIFIC 

COEFFICIENTS 

(A&B) INTO 

EQUATION

USE THE 

EQUATION TO 

CALCUL ATE 

THE TREES 

BIOMASS

BIOMASS

EQUATION

SPECIES SPECIFIC 

COEFFICIENTS
TREE DIAMETER PLUG IN DATA

BIOMASS 

RESULTS

CALCUL ATING CARBON SEQUESTRATION EQUATION

 The Methodology  of Calcul ating 

the Carbon Footprintof a Building



My 

thesis design solution is to create a methodology to calcul ating the carbon

 footprint of an existing or future architectural design.

THROUGHOUT MY YEARS OF ARCHITECTURAL RESEACH, I HAVE HEARD A LOT ABOUT CABON FOOTPRINTS AND HOW THEY IMPACT 

GLOBAL WARMING. WHILE TRYING TO LEARN MORE ABOUT THE CARBON FOOTPRINTS OF ARCHITECTURAL DESIGNS, I STRUGGLED TO 

FIND A WAY TO APPLY METHODS TO MY OWN DESIGNS. 

THIS LED ME TOWARDS MY THESIS DESIGN IDEA. i WANTED TO FIGURE OUT A WAY THAT I COULD CALCUL ATE MY OWN DESIGN'S 

CARBON FOOTPRINT. DURING MY RESEARCH PHASE, I FOUND THAT THERE Were MANY PROGRAMS THAT - FOR A PRETTY 

PENNY- COULD CALCUL ATE CARBON EMISSIONS OF A BUSINESS BUT THIS DID NOT REALLY SOLVE MY QUESTION: HOW CAN I 

CALCUL ATE THE CARBON FOOTPRINT OF A BUILDING? 

i WANTED TO BE ABLE TO USE REVIT, WHICH IS THE SOFTWARE I USE THE MOST TO MODEL MY DESIGNS. THROUGH

 RESEARCH, I FOUND A REVIT EXTENsION CALLED TALLY. TALLY ALLOWED ME TO DEFINE SPECIFIC MATERIALS WITHIN MY 

REVIT MODEL. THIS WAS ONLY THE FIRST STEP TO CALCUL ATING THE CARBON FOOTPRINT OF MY DESIGN. THE NEXT STEP 

WAS TO TRANSFER THE DATA TO BUILDING TRANSPARENCY'S EC3 TOOL. AFTER DEFINING ALL MATERIALS WITHIN MY 

MODEL, TALLY ALLOWED ME TO EXORT THE DEFINED MATERIALS AND QUANTITIES TO THE EC3 TOOL. FROM THERE, I COULD 

SEE THE QUANTITIES OF EACH MATERIAL THAT IS USED WITHIN MY MODEL AND I COULD SEE HOW MUCH EMBODIED 

CARBON WAS PRODUCED FROM THE MATERIALS IN MY DESIGN.

ACCESS MY 

TUTORIAL 

VIDEO BY 

SCANNING 

THE QR 

CODE TO 

THE LEFT

existing design - revit model

THE EXISTING DESIGN THAT I CHOSE TO USE AS A RESEARCH MODEL 

IS MY PARENTS' CABIN. I CHOSE THIS DESIGN BECAUSE I AM 

FAMILIAR WITH THE DESIGN AND L AYOUT. ANOTHER REASON 

WHY I CHOSE THIS IS BECAUSE I WAS ABLE TO FOCUS ON A 

SMALLER DESIGN THAT DID NOT COMPLICATE THE MATERIAL 

IMPORTING SO THAT I COULD SEE RESULTS IN A FOCUSED WAY.

SITE

1/2” GYPSUM

3 1/2” WOOD STUD

1/2” GYPSUM

INTERIOR WALL 

EXTERIOR WALL 

1/2” GYPSUM

5 1/2” WOOD STUD

1/2” PLYWOOD SHEATHING
1” INSUL ATION

3/4” AIR
1/4” WOOD SIDING

1/4” ASPHALT SHINGLE
1/2” PLYWOOD SHEATHING

7 1/2” WOOD RAFTER

1/4” VINYL TILE
4" INSUL ATION

12" CONCRETE

2x6 wood stud 

2x4 wood stud 

floor SECTION

roof SECTION

• EXTERIOR DOORS: 

ALUMINUM

• iNTERIOR DOORS: 

HOLLOW WOOD

• wINDOWS: DOUBLE 

PANE CASEMENT

REVIT MODEL

floor pl an construction types

16622 HIGHTOP WAY 

NW CASS L AKE, MN 

56633

LIVING ROOM

DINING AREA

KITCHEN

BEDROOM

BEDROOM
MUDROOM/

L AUNDRY

MASTER

BATH

MASTER

BEDROOM

MASTER

CLOSET

BATH

GARAGE

this site is 

located in 

nortern 

minnesota 

on cass l ake.
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DOWNLOAD 

TALLY 

EXTENTION 

FOR REVIT

OPEN EXISTING 

OR CREATE A 

NEW MODEL 

THAT WILL BE 

ANALYZED

IDENTIFY ALL 

MATERIALS USED 

WITHIN THE 

REVIT MODEL 

FOR TALLY TO 

EXPORT

EXPORT 

MATERIAL 

IDENTITIES TO 

BUILDING 

TRANSPARENCY'S 

EC3 TOOL 

ANALYZE 

IMPORTED 

DATA TO 

REVIEW AND 

LEARN FROM

TALLY EXTENSION REVIT MODEL
TALLY MATERIAL 

IDENTITY
EXPORT TO EC3 EC3 ANALYSIS

in MY THESIS PROCESS, i 

CHOSE TO CREATE MY 

OWN YOUTUBE VIDEO 

THAT WALKS THROUGH 

THE PROCESS OF USING 

THE THREE SOFTWARES 

TOGETHER. i WANTED TO 

SHARE WHAT i HAD LEARN 

WITH OTHERS WHO MAY 

BENEFIT FROM MY 

RESEARCH.

methodology process
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