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Low Carbon Labs - Executive Summary

Why Laboratory Embodied Carbon ?

EMBODIED CARBON - TECHNICAL BUILDINGS 

LCA tools have experienced a renaissance, 
enabling an increasing focus on the embodied 
carbon impacts of structural materials in light 
commercial, multifamily, and residential 
applications.  But little is known about the 
embodied carbon intensity of other building types 
and systems. 

Improved design resources will enable us to make 
better choices at earlier design phases, leading to 
more beautiful design, better occupant outcomes, 
and less impact to our fragile climate.

WHY LABS ? 

Labs are designed to support discovery and 
innovation.  Their designs can serve as models for 
innovation in buildings of all types. 

Lab building embodied carbon is significant, due to 
the intensive structure, finishes, and mechanical 
systems of these buildings.  For example: lab 
building structural systems are heavier per square 
foot than office or residential structures, due to 
their vibration performance.  And lab building 
finishes and built-in casework are significantly 
more robust than office equivalents.  

But hard data is lacking on the embodied carbon 
intensity of labs and technical buildings that would 
allow us to quantify these differences. 

LABS RE-IMAGINED 

A standard kit of parts for lab planning and lab 
materials choices has emerged over the past 50+ 
years. Lab designers have become familiar with a 
predictable set of choices applying to many 
projects. 

Recent projects show experimentation with a 
variety of design choices uncommon in laboratory 
buildings, such as CLT / Timber structural systems, 
low-carbon concrete, wood cladding, timber 
curtain wall, and demountable partitions. But no 
resource brings these experiments into a common 
framework for evaluating their carbon benefits.

Our goal is to daylight these strategies, quantify 
their benefits, and advocate for broader adoption.  
Our hope is this transforms how - and what - we 
design.
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Caveats

“all models are wrong but some models are useful”

It has been said that "all models are wrong but 
some models are useful." In other words, any model 
is at best a useful fiction ... Nevertheless, enormous 
progress has been made by entertaining such 
fictions and using them as approximations.  -
George Box, Statistical Control: By Monitoring and 
Feedback Adjustment, 1997

Low Carbon Labs is a simplified model of building 
systems.  It does not include all the systems and 
products required to make a lab building.  But it 
does demonstrate a method for evaluating 
individual design choices to improve future projects.  
We hope that the methods and examples help 
building owners and designers to contextualize the 
carbon impact of design choices alongside other 
conventional project drivers, such as scope, 
schedule, and cost.

Complexity

A key lesson of the study is the surprising difficulty 
of conducting embodied carbon analysis.  There 
are numerous obstacles, including:

• Lack of EPD data for many products

• Wide variation in EPD scope and format

• Difficulty obtaining quantity takeoffs from 
design software

• Complexity of conversions between design 
software units and EPD reporting units

• Complexity of summarizing data across many 
product categories and creating holistic 
dashboards

• EC analysis software tools are still developing

Apples, Oranges, and Pineapples

This study intentionally mixes EPD data from a 
variety of sources with different Product Category 
Rules (PCRs), modules (aka. product life cycle 
stages), and EPD types (ex. product specific vs. 
industry average).  

This is out of necessity.  Quality EPD data is sorely 
lacking for many individual products and, in some 
cases, for whole product categories. 

To maintain “fairness” in comparisons between 
individual system selections, we have held the 
calculations within each system to consistent rules  
(for example, using consistent A1-A3 scope and 
product specific EPDs).
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Caveats

So what can we say about Embodied Carbon ?

This study shows that many design choices have 
significant Embodied Carbon impact that can be 
easily compared to a building’s Operational 
Carbon profile from an energy model or utility 
meters.

While the absolute magnitude of carbon reduction 
is debatable, the results clearly show that 
Embodied Carbon reduction options exist that are 
equivalent to years (or even decades) of 
Operational Carbon pollution.  

As we have effective design choices to reduce 
Operational Carbon due to building energy use 
and building energy fuel source choices, we also 
have effective design choices to reduce Embodied 
Carbon due to building construction materials, 
systems, and methods.

Directionality vs. Magnitude

This analysis represents a set of design choices, not 
a complete embodied carbon assessment of a 
laboratory building.  

The complexity and difficulty of assessing just the 
products and systems included within this study 
belie the extraordinary difficulty of summarizing 
the complete Embodied Carbon picture of any 
building, let alone one as complex as a laboratory.  

This leaves us unable to compare the total impact 
of various systems or design choices relative to the 
total Embodied Carbon impact of a whole building.  
For example, we are unable to say “Structure 
represents X% of a lab building’s Embodied 
Carbon”, because we don’t know what a lab 
building’s total embodied carbon is.  Nobody does.

Choose your own adventure

Is “Reimagined” right for my project?  

We recognize that not all options will be possible 
for every laboratory project.  Program differences, 
code / jurisdictional issues, and scope / schedule / 
budget drivers may place one or several system 
choices out of reach for a particular project.  

So, we have deliberately structured “Low Carbon 
Labs” as a “choose your own adventure” of system-
by-system choices.  This has two advantages:

1. Teams can pick and choose individual options 
as the opportunity arises to make small, 
medium, or large improvements on a particular 
project.

2. Teams can adapt the method to evaluate 
additional systems, options, or choices specific 
to their particular interests. 4
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Scope and Results

SCOPE AND SYSTEMS

This study uses a 22’ wide x 88’ long x 1 story (15’ 
high) “module”.  The 22’ width reflects 2x 11’ wide 
lab aisles.  The 88’ depth is composed of a 33’ 
structural bay for computing / office work, a 33’ 
bay for wet bench (“open lab”) work, and a 22’ bay 
for laboratory support / instrument work.  This 
module provides a cross section of typical 
laboratory building space types.

The study evaluates (3) choices for each of (14) 
different building systems: superstructure for office 
and lab; building envelope (wall backup, 
insulation, cladding, and glazing); interior 
partitions; doors; floor finishes for office and labs; 
ceilings for office and labs; lab equipment 
(fumehoods); chairs; systems furniture; lab 
casework cabinets and countertop. 

For some systems (ex. flooring), we were able to 
find many EPDs; thus, the challenge was picking 
realistic system options from many choices.  For 
other systems (ex. lab countertops), very few EPDs 
were available, leading to limited system options.

SCENARIOS

The 3 scenarios (Baseline, Improved, Reimagined) 
are summaries of individual choices within each 
system type, aggregated.  They don’t necessarily 
represent a specific design case.  Rather, they 
capture the potential for savings along a 
continuum of design choices.  Still, the scenarios 
are useful to explain the potential of the individual 
choices when combined at the scale of a building.

The Baseline scenario provides a point of 
reference, with many system choices that can be 
found in conventional laboratory buildings.  

Improved represents  realistically achievable 
improvements that may be found in progressive 
projects.  

Reimagined represents the better choices that we 
discovered for each system within the scope of the 
research study. 

RESULTS

Baseline: The sum of the studied systems within 
the 22x88 module equates to ~175,000 kg CO2e/sf.  

Improved:  The sum of the studied systems within 
the 22x88 module equates to ~130,000 kg CO2e/sf, 
or a reduction of 26% from the baseline.  The 
savings is equivalent to 2-7 years of operational 
carbon. 

Reimagined:  The sum of the studied systems within 
the 22x88 module equates to ~50,000 kg CO2e/sf, 
or a reduction of 73% from the baseline.  The 
savings is equivalent to 7-20 years of operational 
carbon. 
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Results
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Context

Note: the “module” represents “net” 
program area of lab space.  A real building 
would contain “gross” areas such as 
corridors, stairways, mechanical spaces, 
and storage.  These may equate to 35-50% 
of the total building area included in the 
operational carbon assessments.  So, the 
comparison of embodied carbon reduction 
to operational carbon may be diluted by a 
similar factor in practice.
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Why do we care? 
(Why We Need the Data)

Innovation Incubator 2021 | J. Werner + E. Mikula
13



14

Who’s Asking?
Low Carbon Labs

FOCAS
Technical University Dublin

Ireland, 2020



How We 
Thought

We’d Do It

Innovation Incubator 2021 | J. Werner + E. Mikula
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Tally

Tally, a tool originally developed by Kieran 
Timberlake, “allows Revit users to imbue 

their BIM with the complete information 

about the building materials and 

architectural products their structures will 

ultimately contain. Tally quantifies a 
building or material's embodied 

environmental impacts to land, air, and 

water systems…Tally gives its users the 

power to conduct whole building LCAs 

during design and to use LCA data to run 
comparative analyses of various design 

options that show their differing 

environmental impacts. ”
https://choosetally.com/webinars/

- https://kierantimberlake.com/page/tally
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Model in Revit

Model lab module in Revit, utilizing design 
options to include Baseline, Improved and 

Reimagined scenarios

Report produced by Tally for 
Material Assessment

Use Tally to Assign Materials 

Utilizing Tally Revit Plug-in, assign materials 
aligned with materials specified in 

Laboratory projects 

Tally
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Material Categories currently 
available in Tally cover some, 
but not all categories relevant 
to an embodied carbon in 
laboratories analysis.

For available categories, 
material options currently 
available in Tally do not yet 
include the laboratory finishes 
typically specified.

Tally
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Whole systems not available in 
Tally –lab casework, equipment, 

office/writeup furniture systems.

Tally assessment is geared 
towards whole-building LCA –
could not review system by system, to 
understand individual impact of specific 

material choice.

When the system is available, 
the products we specify aren’t 
available – flooring is available to 

analyze, but not the flooring we are looking 
to analyze.

Tally
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EC3

“The Embodied Carbon in Construction 
Calculator (EC3) tool, is a …tool that allows 

benchmarking, assessment and reductions 

in embodied carbon, …The EC3 tool 

…utilizes building material quantities from 

construction estimates and/or BIM models 
and a robust database of digital, third-

party verified Environmental Product 

Declarations (EPDs). 

The tool and its subsequent effect on the 

industry is driving demand for low-carbon 
solutions and incentivizing construction 

materials manufacturers and suppliers to 

invest in disclosure, transparency and 

material innovations that reduce the 

carbon emissions of their products.” https://buildingtransparency-live-87c7ea3ad4714-809eeaa.divio-media.com/filer_public/61/f3/61f3b402-7627-402b-
82ee-3619eb91525e/ec3_product_brief_pdf.pdf

- https://carbonleadershipforum.org/what-we-do/initiatives/ec3/



21

Low Carbon Labs

Model in Revit Assign Materials and Compare 
Options in EC3

Import to EC3 from BIM360



Low Carbon Labs

22

Material Categories currently 
available in EC3 cover some, 
but not all categories relevant 
to an embodied carbon in 
laboratories analysis. (even 
with Pilot program access)

For available categories, 
material options currently 
available in EC3 do not yet 
include the laboratory finishes 
typically specified.
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Similar to Tally, challenges with 
lack of systems and lack of 
options within systems.

Formatting information for 
option comparison is difficult.

EC3 tool is aimed for use during a 
specific phase of the construction 
process; the level of information 
required for input is often not 
available early in design phases.

EC3
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How We 
Did It

Innovation Incubator 2021 | J. Werner + E. Mikula
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Method

Low Carbon Labs
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Model in Revit Pivot Data collected from Revit 
with Data collected from EPDs

Utilize database created with specific 
laboratory materials to manually analyze 

with material quantity data pulled from Revit 
model

Use Dynamo to Extract 
Information 

Utilize Dynamo script to extract material 

quantity data

LAB Baseline Improved Reimagined Alt 1
FLOOR FINISH EPOXY FLOORING RUBBER FLOORING LINOLEUM FLOORING NONE

Category FLOOR FINISH FLOOR FINISH FLOOR FINISH FLOOR FINISH
EPD Dur-A-Flex Epoxy Flooring Noraplan Environcare Sentica 

(part of 913 line)
Forbo Marmoleum None

PCR Name Part A (IBU/UL v1.2), Part B (IBU) 
Requirements for floor coverings. 

UL Part B addendum

IBU Part B: Requirements on the 
EPD for Floor coverings, version 

1.2 02-2018

EN 16810: 2017 Resilient, Textile 
and Laminate floor coverings - 

Environmental Product 
Declarations - Product Category 

Rules

0

EPD Type Product Specific Product Specific Product Specific 0
EPD Declared Unit 1 m² 1 m² 1 m³ -
EPD Scope A1-A3 A1-A3 A1-A3 A1-A3
EPD GWP (kg CO2e/m²) 9.3 kg CO2e                                        5.9 kg CO2e                                        - 0.0 kg CO2e                                    0.0 kg CO2e                                       
Biogenic Carbon (BCRP) - - - 0.0 kg CO2e                                       
Embodied Carbon (kg CO2e/m²) 9.3 kg CO2e                                        5.9 kg CO2e                                        - 0.0 kg CO2e                                    0.0 kg CO2e                                       
Adjustment to common units (m²) 1.000                                                     1.000                                                     1.000                                                     1.000                                                     
Embodied Carbon (kg CO2e/m²) 10.3 kg CO2e                                       6.9 kg CO2e                                        1.0 kg CO2e                                         1.0 kg CO2e                                         
LCA Duration (building lifespan) 75 yrs 75 yrs 75 yrs 75 yrs
Lifespan of Product / Replacement Cycle 25 yrs 30 yrs 15 yrs 75 yrs
Replacements in building lifespan 2.0 1.5 4.0 -
Total Embodied Carbon (kg CO2e/m²) 31 kg CO2e                                           17 kg CO2e                                           5 kg CO2e                                            1 kg CO2e                                             
Total Quantity in Module (m²) 179                                                          180                                                          179                                                          -                                                         
Total Embodied Carbon (kg CO2e) 5,543 kg CO2e                                    3,083 kg CO2e                                   856 kg CO2e                                       -

-

 1,000 kg CO2e

 2,000 kg CO2e

 3,000 kg CO2e

 4,000 kg CO2e

 5,000 kg CO2e

 6,000 kg CO2e

EPOXY FLOORING RUBBER FLOORING LINOLEUM FLOORING

FLOOR FINISH

FLOORS 
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Data flow

Revit Model Dynamo

EPDs

EPD Table

Quantity Table

Conversions
Studs, CMU, etc.

DashboardSystem

System

System

System

System

LCA Settings
Biogenic

Module Size

I2SL LBT
Operational 
Carbon Data

AIA 2030
Operational 

Carbon Targets

Excel File
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Use module modeled in Revit, 
to pull relevant material 
quantity data via Dynamo 
script.

Once pulled from Revit via 
Dynamo, information is 
available in Excel for analysis.

Low Carbon Labs
Revit Quantity Data for all options and systems
Design Opti Category Phase Created Family Type Type Comments LCA LCA Category LCA Subcategory LCA Spacetype LCA_VO

Baseline Casework New Construction
123553 - FH MOBILE - COMBO CABINET D - 
18X28.5 FH Mobile Combo Cabinet D- 18x28.5 metal 1 CASEWORK CABINETS LAB

Baseline Casework New Construction
123553_Casework-BaseCabinet-Wood-
CombinationCabinets-1Drawer 1Door W1C1836 - 18"W x 36"H x 22"D metal 1 CASEWORK CABINETS LAB

Baseline Casework New Construction
123553 - FH MOBILE - COMBO CABINET D - 
18X28.5 FH Mobile Combo Cabinet D- 18x28.5 metal 1 CASEWORK CABINETS LAB

Baseline Casework New Construction
123553 - FH MOBILE - COMBO CABINET D - 
18X28.5 FH Mobile Combo Cabinet D- 18x28.5 metal 1 CASEWORK CABINETS LAB

Baseline Casework New Construction
123553 - CASEWORK - BASE CABINET - WOOD 
- SINK BASE - 2 DOOR WSB36 metal 1 CASEWORK CABINETS LAB

Baseline Casework New Construction
123553 - FH MOBILE - COMBO CABINET D - 
18X28.5 FH Mobile Combo Cabinet D- 18x28.5 metal 1 CASEWORK CABINETS LAB

Baseline Casework New Construction
123553_Casework-BaseCabinet-Wood-
CombinationCabinets-1Drawer 1Door W1C1836 - 18"W x 36"H x 22"D metal 1 CASEWORK CABINETS LAB

Baseline Casework New Construction
123553 - FH MOBILE - COMBO CABINET D - 
18X28.5 FH Mobile Combo Cabinet D- 18x28.5 metal 1 CASEWORK CABINETS LAB

Baseline Casework New Construction
123553 - FH MOBILE - COMBO CABINET D - 
18X28.5 FH Mobile Combo Cabinet D- 18x28.5 metal 1 CASEWORK CABINETS LAB

Baseline Casework New Construction
123553_Casework-BaseCabinet-Wood-
CombinationCabinets-1Drawer 1Door W1C1836 - 18"W x 36"H x 22"D metal 1 CASEWORK CABINETS LAB

Baseline Casework New Construction
123553_Casework-BaseCabinet-Wood-
CombinationCabinets-1Drawer 1Door W1C1836 - 18"W x 36"H x 22"D metal 1 CASEWORK CABINETS LAB

Baseline Casework New Construction
123553_Casework-BaseCabinet-Wood-
CombinationCabinets-1Drawer 1Door W1C1836 - 18"W x 36"H x 22"D metal 1 CASEWORK CABINETS LAB

Baseline Casework New Construction
123553_Casework-BaseCabinet-Wood-
CombinationCabinets-1Drawer 1Door W1C1836 - 18"W x 36"H x 22"D metal 1 CASEWORK CABINETS LAB

Baseline Casework New Construction
123553_Casework-BaseCabinet-Wood-
CombinationCabinets-1Drawer 1Door W1C1836 - 18"W x 36"H x 22"D metal 1 CASEWORK CABINETS LAB

Baseline Casework New Construction
123553_Casework-BaseCabinet-Wood-
CombinationCabinets-1Drawer 1Door W1C1836 - 18"W x 36"H x 22"D metal 1 CASEWORK CABINETS LAB

Baseline Casework New Construction
123553 - FH MOBILE - COMBO CABINET D - 
18X28.5 FH Mobile Combo Cabinet D- 18x28.5 metal 1 CASEWORK CABINETS LAB

Baseline Casework New Construction
123553 - FH MOBILE - COMBO CABINET D - 
18X28.5 FH Mobile Combo Cabinet D- 18x28.5 metal 1 CASEWORK CABINETS LAB

Baseline Casework New Construction
123553 - FH MOBILE - COMBO CABINET D - 
18X28.5 FH Mobile Combo Cabinet D- 18x28.5 metal 1 CASEWORK CABINETS LAB

Baseline Casework New Construction
123553 - CASEWORK - BASE CABINET - WOOD 
- SINK BASE - 2 DOOR WSB36 metal 1 CASEWORK CABINETS LAB

Baseline Casework New Construction
123553 - FH MOBILE - COMBO CABINET D - 
18X28.5 FH Mobile Combo Cabinet D- 18x28.5 metal 1 CASEWORK CABINETS LAB

Baseline Casework New Construction
123553 - FH MOBILE - COMBO CABINET D - 
18X28.5 FH Mobile Combo Cabinet D- 18x28.5 metal 1 CASEWORK CABINETS LAB

Baseline Casework New Construction
123553 - FH MOBILE - COMBO CABINET D - 
18X28.5 FH Mobile Combo Cabinet D- 18x28.5 metal 1 CASEWORK CABINETS LAB

Baseline Casework New Construction
123553 - FH MOBILE - COMBO CABINET D - 
18X28.5 FH Mobile Combo Cabinet D- 18x28.5 metal 1 CASEWORK CABINETS LAB

Baseline Casework New Construction
123553 - CASEWORK - BASE CABINET - WOOD 
- SINK BASE - 2 DOOR WSB36 metal 1 CASEWORK CABINETS LAB

Baseline Casework New Construction
123553 - CASEWORK - BASE CABINET - WOOD 
- SINK BASE - 2 DOOR WSB36 metal 1 CASEWORK CABINETS LAB
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Given the specificity of 
laboratory material selection, a 
separate EPD resource was 
created to reference, listing 
products typically specified.

Collecting EPDs, and cataloging 
their data, enabled manual 
creation of Baseline, Improved 
and Reimagined Scenarios, 

Low Carbon Labs Product Data Product Category Rule Type of EPD Declared Unit

Spec Section LCA Category
LCA 
Subcategory Display Name Product Name Product Description

Environmental Product Declaration 
(EPD) Product Literature Reference Link 0 PCR Name Type of EPD

Co
lu
m
n1 Declared Unit Description Unit Type

Declared 
Unit

Adjusment Factor 
to m²

- - - NONE NONE No product / no data - - - - - 1
04 22 00 INTERIOR PARTITIONS CMU CMU 8x8x16 Medium Weight CMU 

Block
https://www.rcpblock.com/images/reso
urces/sustainability/EPD-
MediumWeight.pdf

https://www.rcpblock.com/sustainabilit
y.html

Manuctured Concrete and Concrete Masonry
Products (UN CPC 3755) 

Product Specific The ASTM PCR for concrete and concrete masonry products only 
covers the cradle-to-gate life-cycle stages. Therefore, the 
declared unit for this EPD is one (1) yd3 of concrete formed into 
manufactured concrete and concrete masonry products. The EPD 
may be presented additionally per one (1) yd3 of concrete. This 
EPD covers only the cradle-to-gate impacts of manufactured 
concrete and concrete masonry products using a declared unit, 
and the results cannot be used to compare between products.

Volume 1 cu yd 0.001203814

04 22 00 INTERIOR PARTITIONS CMU CMU 2 Manufactured concrete 
Block

https://info.nsf.org/Certified/Sustain/Pr
odCert/EPD10054.pdf

https://commercial.midwestblock.com/ Manuctured Concrete and Concrete Masonry
Products (UN CPC 3755)

Product Specific The ASTM PCR for concrete and concrete masonry products only 
covers the cradle-to-gate life-cycle stages.  Therefore, the 
declared unit for this EPD is one (1) m3 of concrete formed into 
manufactured concrete and concrete masonry products.  The 
EPD may be presented additionally per one (1) yd3 of concrete.

Volume 1 cu yd 0.001203814

05 40 00 INTERIOR PARTITIONS METAL STUDS Partitions CEMCO, Structural Stud and 
Track, Viperstud and Viper-X 
interior framing, Prox 
Header, Sureboard, Sure-
Span Floor Joist Framing 
System, CST, SLP-TRK, FAS 
Track 1000 Slotted Tracks, 
USG Shaftwall CH/H-STUD 
studs and track

https://cemcosteel.com/app/uploads/2
020/08/CEMCO_ULE-EPD_Revised-May-
2018_5_18_21_0_unlocked.pdf

https://cemcosteel.com/product-
category/steel-framing/

SCS PCR for Designated Steel Construction Products v1 2015 Product Specific The declared unit for an EPD is one metric ton of steel 
construction product.

Mass 1 metric tonne

05 40 00 INTERIOR PARTITIONS METAL STUDS Cold Formed Steel Framing 
Systems

ClarkDietrich Interior 
Framing, Exterior Framing, 
Interior Finishing, Floor 
Framing, Clips / Accessories

https://www.clarkdietrich.com/sites/def
ault/files/imce/pdf/SupportTools/EPD_H
PD/101.1_Clarkwestern%20Dietrich_EPD_
Cold-
Formed%20Steel%20Framing%20System
s.pdf

https://www.itools.clarkdietrich.com/su
bmittalpro/dyn_pdf/%7B%22pdf_type%2
2%3A%22individual_product%22%2C%2
2project_product_code%22%3A%22prod
uct%7Cprostud~product_code%7C362PD
S125-15-
50ksi~coating%7CG40EQ%22%7D/CD_3
62PDS125-15-50ksi.pdf

https://www.itools.clarkdietrich.com/ipr
ostud.php

UL Part B: Designated Steel Construction Product EPD 
Requirements, v2.0 (August 26, 2020)

Product Specific The declared unit of calculation is one metric ton of Cold-formed 
steel product (1000kg)

Mass 1 metric tonne 1.36723E-05

06 17 13 INTERIOR PARTITIONS WOOD STUDS 
LVL

LVL Roseburg Forest Products 
Laminated Veneer Lumber

https://www.roseburg.com/wp-
content/uploads/2021/01/EPD_-
_RigidLam_LVL-1.pdf

https://www.roseburg.com/engineered-
wood/rigidlam-lvl/

FPInnovations: 2015.  Product Category Rules (PCR) for preparing a                     Product Specific The declared unit is 1 m³ of LVL. Volume 1 m³ 0.000204391

06 17 13 EXTERIOR PARTITIONS WOOD 
FRAMING

Stora Enso LVL (Laminated 
Veneer Lumber)

https://portal.environdec.com/api/api/v
1/EPDLibrary/Files/e5b39f2f-7029-49f0-
b427-4f3108dd95c6/Data

Standards EN 15804 and EN
16485 provide the core product category rules
for the assessment. Standard EN 15942
provides the communication format for EPD.
Biogenic carbon content of wood is calculated
in line with EN 16449 standard.

Product Specific 1 m³ of LVL with a moisture content of 9% Volume 1 m³ 0.000204391

06 17 19 SUPERSTRUCT
URE

SLAB CLT Nordic X-Lam CLT Nordic X-Lam https://www.nordic.ca/data/files/datas
heet/file/EPD_Nordic_X-Lam.pdf

https://www.nordic.ca/en/documentati
on/technical-documents#unitedstates

PCR: North American Structural and Architectural Wood
Products v2. June 2015 (Interim Version).

Product Specific

07 21 00 EXTERIOR INSULATION MINERAL 
WOOL 
INSULATION

Rockwool Cavityrock Rockwool Mineral Wool 
Exterior Insulation

https://www.rockwool.com/siteassets/o
2-
rockwool/documentation/epd/rockwool-
stone-wool-environmental-product-
declaration-epd.pdf#

https://p-
cdn.rockwool.com/siteassets/o2-
rockwool/documentation/technical-
data-sheets/commercial/cavityrock-
cavity-wall-and-rainscreen-applications-
techdata.pdf?f=20210616145402

https://www.rockwool.com/north-
america/products-and-
applications/products/cavityrock/?select
edCat=cavityrock%C2%AE%20download
s&gclid=CjwKCAjw64eJBhAGEiwABr9o2
Nt-
wbU8BczsKj2qMyVuqi6SJgQFnMVf0uyJ
0kxyvU7YfX5AAImSKRoCNEUQAvD_BwE
&gclsrc=aw.ds

Product Category Rules Part A: Calculation Rules for the Life Cycle 
Assessment and Requirements on the Background Report, Product 
Category Rules Part B: Mineral insulating materials

Product Specific 1 M2 of stone wool thermal insulation product with an RD=1 
m2k/w  (R = 5.68)

Area 1 m² 1

07 21 00 EXTERIOR INSULATION XPS 
INSULATION

FOAMULAR Extruded 
Polystyrene (XPS)
Insulation

XPS Insulation https://www.transparencycatalog.com/
assets/uploads/pdf/EPD-
Foamular_OwensCorning.pdf

https://www.owenscorning.com/en-
us/insulation/products/foamular-250

Part B: Building Envelope Thermal Insulation EPD Requirements Product Specific The functional unit is 1 m2  of insulation material with a 
thickness that gives an average thermal resistance of RSI = 1m2·K 
/W (R = 5.678) and with a building service life of 60 years. 

Area 1 m² 1

07 21 00 EXTERIOR INSULATION GPS 
INSULATION

Neopor Plus Graphite 
Polystyrene Insulation

GPS Insulation (TRACI) https://neopor.basf.us/files/pdf/EPD103
27.pdf

https://neopor.basf.us/ ISO 21930:2017 and EN 15804:2012-04 serve as the core PCR 
along with Product Category Rules for Building-Related Products 
and Services; Part A (Standard 10010 version 3.1 4
th edition, May 2, 2018) and Product Catgory Rule
(PCR) Guidance for Building-Related Products and Services; Part 
B: Building Thermal Insulation EPD Requirements UL 10010-1 (2
nd edition, April 10, 2018).
Sub-category PCR was reviewed by Thomas Gloria, Phd (Chair), 
Industrial Ecology Consultants; Christoph Koffler, Phd, thinkstep 
and Andre Desjarlais, Oak Ridge National Laboratory.

Product Specific 1 m2 of installed Neopor® Plus Graphite Polystyrene Type I 
insulation material with
a thickness that gives an avg. thermal resistance (RSI) of 1 
m2*K/W (5.68 ft2*hr.*F/BTU per inch) with a building service life 
of 75 yrs. (packaging included)

Area 1 m² 1

EMBODIED CARBON - SYSTEM SUMMARY
LAST UPDATED: 10/10/2021 Baseline Improved Reimagined Choose Your Adventure Notes

BUILDING STRUCTURE
- SUPERSTRUCTURE . . . .

- SUPERSTRUCTURE - OFFICE (STRENGTH) CONCRETE (22X33) STEEL (22X33) TIMBER (22X22) CONCRETE (22X33)

Y SUPERSTRUCTURE - OFFICE (STRENGTH) 13,213 kg CO2e                                     10,091 kg CO2e                                     7,768 kg CO2e                                      13,213 kg CO2e                                     

- SUPERSTRUCTURE - LABORATORY (VCA) CONCRETE (22X33) STEEL (22X33) TIMBER (22X22) CONCRETE (22X33)

Y SUPERSTRUCTURE - LABORATORY (VCA) 29,766 kg CO2e                                    29,161 kg CO2e                                     15,488 kg CO2e                                    29,766 kg CO2e                                    

ARCHITECTURE AND INTERIORS
- BUILDING ENVELOPE . . . . Notes

- WALL BACKUP CMU + DRYWALL FINISH METAL STUDS + DRYWALL FINISH WOOD FRAMING + DRYWALL FINISHMETAL STUDS + DRYWALL FINISH

Y BUILDING ENVELOPE - WALL BACKUP 417 kg CO2e                                          399 kg CO2e                                         572 kg CO2e                                         399 kg CO2e                                         

07 00 00 INSULATION XPS INSULATION SPF INSULATION MINERAL WOOL INSULATION SPF INSULATION

Y BUILDING ENVELOPE - INSULATION 3,708 kg CO2e                                      97 kg CO2e                                            140 kg CO2e                                          97 kg CO2e                                            

- CLADDING TERRACOTTA CLADDING METAL PANEL CLADDING FIBER CEMENT CLADDING FIBER CEMENT CLADDING

Y BUILDING ENVELOPE - CLADDING 2,712 kg CO2e                                       822 kg CO2e                                         629 kg CO2e                                         629 kg CO2e                                         Terracotta EPD contains backup framing, others do not

08 00 00 GLAZING ALUMINUM STOREFRONT ALUMINUM STOREFRONT ALUMINUM STOREFRONT ALUMINUM STOREFRONT

Y BUILDING ENVELOPE - GLAZING 27,718 kg CO2e                                     28,334 kg CO2e                                   16,528 kg CO2e                                    27,718 kg CO2e                                     Comparison of design quantity.  Limited data on glazing  

- INTERIOR . . . . Notes

- PARTITIONS CMU + DRYWALL FINISH METAL STUDS + DRYWALL FINISH WOOD FRAMING + DRYWALL FINISHWOOD FRAMING + DRYWALL FINISH

Y INTERIOR - PARTITIONS 5,790 kg CO2e                                      4,738 kg CO2e                                      3,570 kg CO2e                                      3,570 kg CO2e                                      

08 00 00 DOORS GLASS DOOR STEEL DOOR WOOD DOOR WOOD DOOR

Y INTERIOR - DOORS 1,195 kg CO2e                                        650 kg CO2e                                         555 kg CO2e                                         555 kg CO2e                                         

09 00 00 FINISHES . . . . Notes

09 00 00 OFFICE - FLOOR FINISH CARPET BROADLOOM CARPET TILE CARPET TILE CARPET TILE

Y FINISHES - OFFICE - FLOOR FINISH 17,905 kg CO2e                                    3,673 kg CO2e                                      210 kg CO2e                                          3,673 kg CO2e                                      divide over sf of writeup area?

09 00 00 LAB - FLOOR FINISH EPOXY FLOORING RUBBER FLOORING LINOLEUM FLOORING RUBBER FLOORING

Y FINISHES - LAB - FLOOR FINISH 5,543 kg CO2e                                      3,083 kg CO2e                                     856 kg CO2e                                         3,083 kg CO2e                                     

09 00 00 OFFICE - CEILING DRYWALL CEILING SYSTEM ACOUSTICAL CEILING SYSTEM ACOUSTIC FINISH ACOUSTICAL CEILING SYSTEM

Y FINISHES - OFFICE - CEILING 6,799 kg CO2e                                      5,513 kg CO2e                                       61 kg CO2e                                            5,513 kg CO2e                                       

09 00 00 LAB - CEILING ACOUSTICAL CEILING CLEANROOM ACOUSTICAL CEILING SYSTEM ACOUSTICAL CEILING ACOUSTICAL CEILING SYSTEM

Y FINISHES - LAB - CEILING 5,321 kg CO2e                                       5,321 kg CO2e                                       1,044 kg CO2e                                      5,321 kg CO2e                                       

LAB Baseline Improved Reimagined Alt 1
FLOOR FINISH EPOXY FLOORING RUBBER FLOORING LINOLEUM FLOORING NONE

Category FLOOR FINISH FLOOR FINISH FLOOR FINISH FLOOR FINISH
EPD Dur-A-Flex Epoxy Flooring Noraplan Environcare Sentica 

(part of 913 line)
Forbo Marmoleum None

PCR Name Part A (IBU/UL v1.2), Part B (IBU) 
Requirements for floor coverings. 

UL Part B addendum

IBU Part B: Requirements on the 
EPD for Floor coverings, version 

1.2 02-2018

EN 16810: 2017 Resilient, Textile 
and Laminate floor coverings - 

Environmental Product 
Declarations - Product Category 

Rules

0

EPD Type Product Specific Product Specific Product Specific 0
EPD Declared Unit 1 m² 1 m² 1 m³ -
EPD Scope A1-A3 A1-A3 A1-A3 A1-A3
EPD GWP (kg CO2e/m²) 9.3 kg CO2e                                        5.9 kg CO2e                                        - 0.0 kg CO2e                                    0.0 kg CO2e                                       
Biogenic Carbon (BCRP) - - - 0.0 kg CO2e                                       
Embodied Carbon (kg CO2e/m²) 9.3 kg CO2e                                        5.9 kg CO2e                                        - 0.0 kg CO2e                                    0.0 kg CO2e                                       
Adjustment to common units (m²) 1.000                                                     1.000                                                     1.000                                                     1.000                                                     
Embodied Carbon (kg CO2e/m²) 10.3 kg CO2e                                       6.9 kg CO2e                                        1.0 kg CO2e                                         1.0 kg CO2e                                         
LCA Duration (building lifespan) 75 yrs 75 yrs 75 yrs 75 yrs
Lifespan of Product / Replacement Cycle 25 yrs 30 yrs 15 yrs 75 yrs
Replacements in building lifespan 2.0 1.5 4.0 -
Total Embodied Carbon (kg CO2e/m²) 31 kg CO2e                                           17 kg CO2e                                           5 kg CO2e                                            1 kg CO2e                                             
Total Quantity in Module (m²) 179                                                          180                                                          179                                                          -                                                         
Total Embodied Carbon (kg CO2e) 5,543 kg CO2e                                    3,083 kg CO2e                                   856 kg CO2e                                       -

-

 1,000 kg CO2e

 2,000 kg CO2e

 3,000 kg CO2e

 4,000 kg CO2e

 5,000 kg CO2e

 6,000 kg CO2e

EPOXY FLOORING RUBBER FLOORING LINOLEUM FLOORING

FLOOR FINISH

FLOORS 
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LAB Baseline Improved Reimagined Alt 1
FLOOR FINISH EPOXY FLOORING RUBBER FLOORING LINOLEUM FLOORING NONE

Category FLOOR FINISH FLOOR FINISH FLOOR FINISH FLOOR FINISH
EPD Dur-A-Flex Epoxy Flooring Noraplan Environcare Sentica 

(part of 913 line)
Forbo Marmoleum None

PCR Name Part A (IBU/UL v1.2), Part B (IBU) 
Requirements for floor coverings. 

UL Part B addendum

IBU Part B: Requirements on the 
EPD for Floor coverings, version 

1.2 02-2018

EN 16810: 2017 Resilient, Textile 
and Laminate floor coverings - 

Environmental Product 
Declarations - Product Category 

Rules

0

EPD Type Product Specific Product Specific Product Specific 0
EPD Declared Unit 1 m² 1 m² 1 m³ -
EPD Scope A1-A3 A1-A3 A1-A3 A1-A3
EPD GWP (kg CO2e/m²) 9.3 kg CO2e                                        5.9 kg CO2e                                        - 0.0 kg CO2e                                    0.0 kg CO2e                                       
Biogenic Carbon (BCRP) - - - 0.0 kg CO2e                                       
Embodied Carbon (kg CO2e/m²) 9.3 kg CO2e                                        5.9 kg CO2e                                        - 0.0 kg CO2e                                    0.0 kg CO2e                                       
Adjustment to common units (m²) 1.000                                                     1.000                                                     1.000                                                     1.000                                                     
Embodied Carbon (kg CO2e/m²) 10.3 kg CO2e                                       6.9 kg CO2e                                        1.0 kg CO2e                                         1.0 kg CO2e                                         
LCA Duration (building lifespan) 75 yrs 75 yrs 75 yrs 75 yrs
Lifespan of Product / Replacement Cycle 25 yrs 30 yrs 15 yrs 75 yrs
Replacements in building lifespan 2.0 1.5 4.0 -
Total Embodied Carbon (kg CO2e/m²) 31 kg CO2e                                           17 kg CO2e                                           5 kg CO2e                                            1 kg CO2e                                             
Total Quantity in Module (m²) 179                                                          180                                                          179                                                          -                                                         
Total Embodied Carbon (kg CO2e) 5,543 kg CO2e                                    3,083 kg CO2e                                   856 kg CO2e                                       -

-

 1,000 kg CO2e

 2,000 kg CO2e

 3,000 kg CO2e

 4,000 kg CO2e

 5,000 kg CO2e

 6,000 kg CO2e

EPOXY FLOORING RUBBER FLOORING LINOLEUM FLOORING

FLOOR FINISH

FLOORS 

LAB Baseline Improved Reimagined Alt 1
FLOOR FINISH EPOXY FLOORING RUBBER FLOORING LINOLEUM FLOORING NONE

Category FLOOR FINISH FLOOR FINISH FLOOR FINISH FLOOR FINISH
EPD Dur-A-Flex Epoxy Flooring Noraplan Environcare Sentica 

(part of 913 line)
Forbo Marmoleum None

PCR Name Part A (IBU/UL v1.2), Part B (IBU) 
Requirements for floor coverings. 

UL Part B addendum

IBU Part B: Requirements on the 
EPD for Floor coverings, version 

1.2 02-2018

EN 16810: 2017 Resilient, Textile 
and Laminate floor coverings - 

Environmental Product 
Declarations - Product Category 

Rules

0

EPD Type Product Specific Product Specific Product Specific 0
EPD Declared Unit 1 m² 1 m² 1 m³ -
EPD Scope A1-A3 A1-A3 A1-A3 A1-A3
EPD GWP (kg CO2e/m²) 9.3 kg CO2e                                        5.9 kg CO2e                                        - 0.0 kg CO2e                                    0.0 kg CO2e                                       
Biogenic Carbon (BCRP) - - - 0.0 kg CO2e                                       
Embodied Carbon (kg CO2e/m²) 9.3 kg CO2e                                        5.9 kg CO2e                                        - 0.0 kg CO2e                                    0.0 kg CO2e                                       
Adjustment to common units (m²) 1.000                                                     1.000                                                     1.000                                                     1.000                                                     
Embodied Carbon (kg CO2e/m²) 10.3 kg CO2e                                       6.9 kg CO2e                                        1.0 kg CO2e                                         1.0 kg CO2e                                         
LCA Duration (building lifespan) 75 yrs 75 yrs 75 yrs 75 yrs
Lifespan of Product / Replacement Cycle 25 yrs 30 yrs 15 yrs 75 yrs
Replacements in building lifespan 2.0 1.5 4.0 -
Total Embodied Carbon (kg CO2e/m²) 31 kg CO2e                                           17 kg CO2e                                           5 kg CO2e                                            1 kg CO2e                                             
Total Quantity in Module (m²) 179                                                          180                                                          179                                                          -                                                         
Total Embodied Carbon (kg CO2e) 5,543 kg CO2e                                    3,083 kg CO2e                                   856 kg CO2e                                       -

-

 1,000 kg CO2e

 2,000 kg CO2e

 3,000 kg CO2e

 4,000 kg CO2e

 5,000 kg CO2e

 6,000 kg CO2e

EPOXY FLOORING RUBBER FLOORING LINOLEUM FLOORING

FLOOR FINISH

FLOORS 
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Materials Analyzed

EMBODIED CARBON - SYSTEM SUMMARY
LAST UPDATED: 10/15/2021 Baseline Improved Reimagined   

BUILDING STRUCTURE
- Foundations . . .

Multiple FOUNDATIONS CONCRETE CONCRETE WITH CARBON CURE ??    

FOUNDATIONS -                                                               -                                                               -                                                                                                                              

- SUPERSTRUCTURE . . .

- SUPERSTRUCTURE - OFFICE (STRENGTH) CONCRETE (22X33) STEEL (22X33) TIMBER (22X22)  

Y SUPERSTRUCTURE - OFFICE (STRENGTH) 13,068 kg CO2e                                    9,946 kg CO2e                                      2,541 kg CO2e                                                                             

- SUPERSTRUCTURE - LABORATORY (VCA) CONCRETE (22X33) STEEL (22X33) TIMBER (22X22)  

Y SUPERSTRUCTURE - LABORATORY (VCA) 29,403 kg CO2e                                   28,919 kg CO2e                                    3,630 kg CO2e                                                                          

ARCHITECTURE AND INTERIORS
- BUILDING ENVELOPE . . .

- WALL BACKUP CMU + DRYWALL FINISH METAL STUDS + DRYWALL FINISH WOOD FRAMING + DRYWALL FINISH     

Y BUILDING ENVELOPE - WALL BACKUP 417 kg CO2e                                          399 kg CO2e                                         572 kg CO2e                                                                                    

07 00 00 INSULATION XPS INSULATION SPF INSULATION MINERAL WOOL INSULATION  

Y BUILDING ENVELOPE - INSULATION 3,708 kg CO2e                                      97 kg CO2e                                            140 kg CO2e                                                                                        

- CLADDING TERRACOTTA CLADDING METAL PANEL CLADDING FIBER CEMENT CLADDING   

Y BUILDING ENVELOPE - CLADDING 2,712 kg CO2e                                       822 kg CO2e                                         629 kg CO2e                                                                                           

08 00 00 GLAZING ALUMINUM STOREFRONT ALUMINUM STOREFRONT ALUMINUM STOREFRONT  

Y BUILDING ENVELOPE - GLAZING 27,718 kg CO2e                                     28,334 kg CO2e                                   16,528 kg CO2e                                                                                     

- INTERIOR . . .

- PARTITIONS CMU + DRYWALL FINISH METAL STUDS + DRYWALL FINISH WOOD FRAMING + DRYWALL FINISH     

Y INTERIOR - PARTITIONS 5,790 kg CO2e                                      4,738 kg CO2e                                      3,570 kg CO2e                                                                              

08 00 00 DOORS GLASS DOOR STEEL DOOR WOOD DOOR  

Y INTERIOR - DOORS 1,195 kg CO2e                                        650 kg CO2e                                         555 kg CO2e                                                                                    

09 00 00 FINISHES . . .

09 00 00 OFFICE - FLOOR FINISH CARPET BROADLOOM CARPET TILE CARPET TILE  

Y FINISHES - OFFICE - FLOOR FINISH 17,905 kg CO2e                                    3,673 kg CO2e                                      210 kg CO2e                                                                                       

09 00 00 LAB - FLOOR FINISH EPOXY FLOORING RUBBER FLOORING LINOLEUM FLOORING  

Y FINISHES - LAB - FLOOR FINISH 5,543 kg CO2e                                      3,083 kg CO2e                                     856 kg CO2e                                                                                

09 00 00 OFFICE - CEILING DRYWALL CEILING SYSTEM ACOUSTICAL CEILING SYSTEM ACOUSTIC FINISH   

Y FINISHES - OFFICE - CEILING 6,799 kg CO2e                                      5,513 kg CO2e                                       61 kg CO2e                                                                                     

09 00 00 LAB - CEILING ACOUSTICAL CEILING CLEANROOM ACOUSTICAL CEILING SYSTEM ACOUSTICAL CEILING   

Y FINISHES - LAB - CEILING 5,321 kg CO2e                                       5,321 kg CO2e                                       1,044 kg CO2e                                                                               

11 00 00 EQUIPMENT . . .

11 53 13 LAB - FUMEHOODS Conventional 100 fpm High Performance 60 fpm Filter Fumehoods    

Y EQUIPMENT - LAB - FUMEHOODS 12,271 kg CO2e                                      5,684 kg CO2e                                      3,560 kg CO2e                                                                               

12 00 00 FFE / CASEWORK . . .

12 00 00 OFFICE - CHAIRS TASK CHAIR TASK CHAIR TASK CHAIR  

Y FFE / CASEWORK - OFFICE - CHAIRS 6,468 kg CO2e                                      5,652 kg CO2e                                      5,118 kg CO2e                                                                                

12 00 00 OFFICE - SYSTEMS SPINE BASED WORKSTATION PANEL BASED WORKSTATION BENCHING   

Y FFE / CASEWORK - OFFICE - SYSTEMS 31,041 kg CO2e                                     28,596 kg CO2e                                   16,919 kg CO2e                                                                             

12 35 53 LAB - CASEWORK - CABINETS STEEL SHEET BAMBOO PLYWOOD  

Y FFE / CASEWORK - LAB - CASEWORK - CABINETS 5,811 kg CO2e                                        (1,565 kg CO2e)                                     (7,846 kg CO2e)                                                                               

12 35 53 LAB - CASEWORK - COUNTERTOP EPOXY COUNTER STAINLESS STEEL SHEET PHENOLIC PANEL   

Y FFE / CASEWORK - LAB - CASEWORK - COUNTERTO -                                                               33 kg CO2e                                           23 kg CO2e                                                                                        

X CARBON IMPACT OF CHOICES 175,169 kg CO2e                                   129,893 kg CO2e                                  48,109 kg CO2e                                                                        

MODULE SIZE 1,936 sf                                   1,936 sf                                   1,936 sf                                                                       
CARBON INTENSITY OF CHOICES 90.5 kg CO2e/sf                                   67.1 kg CO2e/sf                                     24.8 kg CO2e/sf                                                                          

% REDUCTION 0% -26% -73%
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Materials Analyzed

EMBODIED CARBON - SYSTEM SUMMARY
LAST UPDATED: 10/15/2021 Baseline Improved Reimagined   

 

       

                                                                                                                                                                                                                                                            

       

                                                                                                                                                                

       

                                                                                                                                                          

  
 

                

                                                                                                                                                                                 

       

                                                                                                                                                                                   

       

                                                                                                                                                                                    

      

                                                                                                                                                                      

               

                                                                                                                                                                  

      

                                                                                                                                                                             

  
         

                                                                                                                                                                            

         

                                                                                                                                                                      

           

                                                                                                                                                                            

           

                                                                                                                                                                       

  
             

                                                                                                                                                                     

    
        

                                                                                                                                                                        

          

                                                                                                                                                                 

        

                                                                                                                                                                          

            

                                                                                                                                                                                                              

                                                                                                                                                       

                                                                                                                                                 
                                                                                                                                                           

 

    
   

 

       

                                                                                                                                                                                                                                                            

       

                                                                                                                                                                

       

                                                                                                                                                          

ARCHITECTURE AND INTERIORS
- BUILDING ENVELOPE . . .

- WALL BACKUP CMU + DRYWALL FINISH METAL STUDS + DRYWALL FINISH WOOD FRAMING + DRYWALL FINISH     

Y BUILDING ENVELOPE - WALL BACKUP 417 kg CO2e                                          399 kg CO2e                                         572 kg CO2e                                                                                    

07 00 00 INSULATION XPS INSULATION SPF INSULATION MINERAL WOOL INSULATION  

Y BUILDING ENVELOPE - INSULATION 3,708 kg CO2e                                      97 kg CO2e                                            140 kg CO2e                                                                                        

- CLADDING TERRACOTTA CLADDING METAL PANEL CLADDING FIBER CEMENT CLADDING   

Y BUILDING ENVELOPE - CLADDING 2,712 kg CO2e                                       822 kg CO2e                                         629 kg CO2e                                                                                           

08 00 00 GLAZING ALUMINUM STOREFRONT ALUMINUM STOREFRONT ALUMINUM STOREFRONT  

Y BUILDING ENVELOPE - GLAZING 27,718 kg CO2e                                     28,334 kg CO2e                                   16,528 kg CO2e                                                                                     

- INTERIOR . . .

- PARTITIONS CMU + DRYWALL FINISH METAL STUDS + DRYWALL FINISH WOOD FRAMING + DRYWALL FINISH     

Y INTERIOR - PARTITIONS 5,790 kg CO2e                                      4,738 kg CO2e                                      3,570 kg CO2e                                                                              

08 00 00 DOORS GLASS DOOR STEEL DOOR WOOD DOOR  

Y INTERIOR - DOORS 1,195 kg CO2e                                        650 kg CO2e                                         555 kg CO2e                                                                                    

09 00 00 FINISHES . . .

09 00 00 OFFICE - FLOOR FINISH CARPET BROADLOOM CARPET TILE CARPET TILE  

Y FINISHES - OFFICE - FLOOR FINISH 17,905 kg CO2e                                    3,673 kg CO2e                                      210 kg CO2e                                                                                       

09 00 00 LAB - FLOOR FINISH EPOXY FLOORING RUBBER FLOORING LINOLEUM FLOORING  

Y FINISHES - LAB - FLOOR FINISH 5,543 kg CO2e                                      3,083 kg CO2e                                     856 kg CO2e                                                                                
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Materials Analyzed

EMBODIED CARBON - SYSTEM SUMMARY
LAST UPDATED: 10/15/2021 Baseline Improved Reimagined   

 

       

                                                                                                                                                                                                                                                            

       

                                                                                                                                                                

       

                                                                                                                                                          

  
 

                

                                                                                                                                                                                 

       

                                                                                                                                                                                   

       

                                                                                                                                                                                    

      

                                                                                                                                                                      

               

                                                                                                                                                                  

      

                                                                                                                                                                             

  
         

                                                                                                                                                                            

         

                                                                                                                                                                      

           

                                                                                                                                                                            

           

                                                                                                                                                                       

  
             

                                                                                                                                                                     

    
        

                                                                                                                                                                        

          

                                                                                                                                                                 

        

                                                                                                                                                                          

            

                                                                                                                                                                                                              

                                                                                                                                                       

                                                                                                                                                 
                                                                                                                                                           

 

    
   

 

       

                                                                                                                                                                                                                                                            

       

                                                                                                                                                                

       

                                                                                                                                                          

  
 

                

                                                                                                                                                                                 

       

                                                                                                                                                                                   

       

                                                                                                                                                                                    

      

                                                                                                                                                                      

               

                                                                                                                                                                  

      

                                                                                                                                                                             

  
         

                                                                                                                                                                            

         

                                                                                                                                                                      

09 00 00 OFFICE - CEILING DRYWALL CEILING SYSTEM ACOUSTICAL CEILING SYSTEM ACOUSTIC FINISH   

Y FINISHES - OFFICE - CEILING 6,799 kg CO2e                                      5,513 kg CO2e                                       61 kg CO2e                                                                                     

09 00 00 LAB - CEILING ACOUSTICAL CEILING CLEANROOM ACOUSTICAL CEILING SYSTEM ACOUSTICAL CEILING   

Y FINISHES - LAB - CEILING 5,321 kg CO2e                                       5,321 kg CO2e                                       1,044 kg CO2e                                                                               

11 00 00 EQUIPMENT . . .

11 53 13 LAB - FUMEHOODS Conventional 100 fpm High Performance 60 fpm Filter Fumehoods    

Y EQUIPMENT - LAB - FUMEHOODS 12,271 kg CO2e                                      5,684 kg CO2e                                      3,560 kg CO2e                                                                               

12 00 00 FFE / CASEWORK . . .

12 00 00 OFFICE - CHAIRS TASK CHAIR TASK CHAIR TASK CHAIR  

Y FFE / CASEWORK - OFFICE - CHAIRS 6,468 kg CO2e                                      5,652 kg CO2e                                      5,118 kg CO2e                                                                                

12 00 00 OFFICE - SYSTEMS SPINE BASED WORKSTATION PANEL BASED WORKSTATION BENCHING   

Y FFE / CASEWORK - OFFICE - SYSTEMS 31,041 kg CO2e                                     28,596 kg CO2e                                   16,919 kg CO2e                                                                             

12 35 53 LAB - CASEWORK - CABINETS STEEL SHEET BAMBOO PLYWOOD  

Y FFE / CASEWORK - LAB - CASEWORK - CABINETS 5,811 kg CO2e                                        (1,565 kg CO2e)                                     (7,846 kg CO2e)                                                                               

12 35 53 LAB - CASEWORK - COUNTERTOP EPOXY COUNTER STAINLESS STEEL SHEET PHENOLIC PANEL   

Y FFE / CASEWORK - LAB - CASEWORK - COUNTERTO -                                                               33 kg CO2e                                           23 kg CO2e                                                                                        

X CARBON IMPACT OF CHOICES 175,169 kg CO2e                                   129,893 kg CO2e                                  48,109 kg CO2e                                                                        

MODULE SIZE 1,936 sf                                   1,936 sf                                   1,936 sf                                                                       
CARBON INTENSITY OF CHOICES 90.5 kg CO2e/sf                                   67.1 kg CO2e/sf                                     24.8 kg CO2e/sf                                                                          

% REDUCTION 0% -26% -73%
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LOW CARBON LABS
EMBODIED CARBON - SYSTEM SUMMARY 10/15/2021

CATEGORY Baseline Improved Reimagined
SUPERSTRUCTURE - OFFICE (STRENGTH) 13,068             9,946              2,541               
SUPERSTRUCTURE - LABORATORY (VCA) 29,403            28,919             3,630              
BUILDING ENVELOPE - WALL BACKUP 417                  399                 572                  
BUILDING ENVELOPE - INSULATION 3,708              97                   140                  
BUILDING ENVELOPE - CLADDING 2,712               822                  629                 
BUILDING ENVELOPE - GLAZING 27,718             28,334            16,528             
INTERIOR - PARTITIONS 5,790              4,738              3,570              
INTERIOR - DOORS 1,195                650                 555                  
FINISHES - OFFICE - FLOOR FINISH 17,905             3,673              210                  
FINISHES - LAB - FLOOR FINISH 5,543              3,083              856                 
FINISHES - OFFICE - CEILING 6,799              5,513               61                    
FINISHES - LAB - CEILING 5,321               5,321               1,044              
EQUIPMENT - LAB - FUMEHOODS 12,271              5,684              3,560              
FFE / CASEWORK - OFFICE - CHAIRS 6,468              5,652              5,118                
FFE / CASEWORK - OFFICE - SYSTEMS 31,041             28,596            16,919             
FFE / CASEWORK - LAB - CASEWORK - CABINETS 5,811                (1,565)              (7,846)             
FFE / CASEWORK - LAB - CASEWORK - COUNTERTOP -                 33                    23                    
REDUCED -                 43,711              119,214            

CARBON IMPACT OF CHOICES 175,169            129,893           48,109            
REDUCED -                 45,276            127,060          

   

BASELINE IMPROVED

-26%

REIMAGINED
SUPERSTRUCTURE - OFFICE (STRENGTH)

SUPERSTRUCTURE - LABORATORY (VCA)

BUILDING ENVELOPE - WALL BACKUP

BUILDING ENVELOPE - INSULATION

BUILDING ENVELOPE - CLADDING

BUILDING ENVELOPE - GLAZING

INTERIOR - PARTITIONS

INTERIOR - DOORS

FINISHES - OFFICE - FLOOR FINISH

FINISHES - LAB - FLOOR FINISH

FINISHES - OFFICE - CEILING

FINISHES - LAB - CEILING

EQUIPMENT - LAB - FUMEHOODS

FFE / CASEWORK - OFFICE - CHAIRS

FFE / CASEWORK - OFFICE - SYSTEMS

FFE / CASEWORK - LAB - CASEWORK - CABINETS

-73%



35

Data Summary
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Data Summary
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Scope and Strategy

Low Carbon Labs



Low Carbon Labs
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Module for Analysis

Laboratory design planning follows a 

“best practice” planning standard - a 
module based on 11’-0”. For the purposes 

of this study, a 22’-0” wide module was 
selected. Extending in the opposite 

direction, modules of 22’-0” (Laboratory 

Support), 33’-0” (Laboratory) and 33’-0” 
(Office/Write Up)

Programmatically the module for 

analysis chosen includes lab , lab 
support, and office/write up.

Example Laboratory Building Section

Project Analysis Module
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Systems

Low Carbon Labs - Executive Summary

PARTITIONS ENVELOPE
OPAQUE 

DOORS LAB 
FUMEHOODS 

LAB 
BENCHTOP 

OFFICE 
SYSTEMS 

LAB 
CASEWORK 

STRUCTURE

MEP SYSTEMSENVELOPE
GLAZING (%) 

FLOORS 

CEILINGS 

Special thanks 
to LeMessurier

Special thanks 
to BR+A



Scope : 
Systems Visualized
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Low Carbon Labs

Baseline Improved Reimagined



ENVELOPE
OPAQUE 

Low Carbon Labs
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Baseline Improved Reimagined

CMU + Drywall + XPS Insulation + 
Terracotta Cladding

Metal Studs + Drywall + SPF 
Insulation + Metal Panel Cladding

Wood Framing + Drywall + Mineral Wool 
Insulation + Fiber Cement Cladding



Low Carbon Labs
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Baseline Improved Reimagined

Epoxy

FLOORS
(LAB)

Rubber Linoleum

Dur-A-Flex Epoxy Flooring Noraplan Environcare Sentica Forbo Marmoleum



Low Carbon Labs
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Baseline Improved Reimagined

LAB CASEWORK
(RAW MATERIALS)

Steel Sheet Bamboo Plywood

Cold Formed Steel Framing Flat and Edge Grain Plyboo North American 
Softwood Plywood
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Low Carbon Labs

Scenarios

BASELINE IMPROVED REIMAGINED
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Scenarios : Choose your own Adventure

Low Carbon Labs

BASELINE
Floor
Ceiling

IMPROVED 
Lab casework
Fumehoods

REIMAGINED
Structure



Looking 
Ahead

Innovation Incubator 2021 | J. Werner + E. Mikula
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Future Research

Low Carbon Labs

More Systems

MEP ?

Other systems ?

More Products

Additional glazing systems

Additional lab casework types

Expanded Physical Scope

From Module to Floor

From Floor to Building

47



Low Carbon Labs

Structural Fire Resistance 
Options for Lab Buildings

Low Vibration Design 
Options for Lab Buildings

Optimization 
Fire Resistance, Low 

Vibration, with Low 

Carbon Profiles

* Preliminary Results

Structural Options 
Concrete, Steel, Timber, 

and Hybrid Scenarios

Parallel Research : Structure - LeMessurier

48



Low Carbon Labs

Code Development 
Process

Speculate – Which way 
are we headed?

Both negative and positive trends

Code Pathways Currently 
Available:

Prescriptive & Performance Based

Parallel Research : Code - Jensen Hughes
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Low Carbon Labs

MEP Systems Embodied 
Carbon

Embodied vs Operational 
Carbon - Savings in 
Context

Quantifying Fumehood 
Embodied Carbon

Parallel Research : MEP – BR+A 
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Graphics

Innovation Incubator 2021 | J. Werner + E. Mikula
51



Typical Adaptable Lab
Frameworks

Laminated
Chemistry

Laminated

Laminated
Wet Lab + Support

Laminated
Lab + Collaboration

Reverse Laminated Clustered

52
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Baseline 



Baseline 
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Improved 



Improved 
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Re-Imagined 



Re-Imagined 



Re-Imagined Laboratory



Re-Imagined Laboratory



Re-Imagined Office / Write Up



Innovation Incubator 2021       J. Werner & E. Mikula

Thank you!



Citations for product images

Structure Flooring Other

Structure

Structure

Structure

Baseline – Epoxy

https://www.nora.com/united-
states/en/products/noraplan-
sentica

Reimagined - Linoleum

Improved - Rubber6524 
Frost Bite

https://www.dur-a-
flex.com/products/accelera-hq/

https://forbo.blob.core.windows.ne
t/forbodocuments/1136333/2020%
20Colorex%20Brochure.pdf

Moon
stone

Baseline – Steel Sheet

Reimagined - Plywood

Improved - Plyboo

https://www.plyboo.com/wp-
content/uploads/files-
migrated/downloads/Smith_Fong_
Plyboo_EPD.pdf

https://www.scscertified.com/prod
ucts/cert_pdfs/SCS-EPD-
07103_SFIA_052821.pdf

https://www.awc.org/pdf/greenbui
lding/epd/AWC_EPD_NorthAmeric
anSoftwoodPlywood_20200605.p
df
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