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Disclaimer
As with all concrete mixtures, trial batches should be 
performed to verify concrete properties.  Results may vary 
due to a variety of circumstances, including temperature 
and mixture components, among other things.  

You should consult your slag cement professional for 
assistance.  Nothing contained herein shall be considered or 
construed as a warranty or guarantee, either expressed or 
implied, including any warranty of fitness for a particular 
purpose. 
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Learning Objectives
• Key terms and definitions commonly used when discussing 

the carbon impact of concrete;

• How initiatives like the LEED point system, Architecture 
2030, and the Carbon Leadership Forum are influencing 
the use of concrete materials; 

• How to reduce the carbon impact of concrete using SCMs 
like slag cement; and 

• How to use product specific information on slag cement 
including EPDs and LCA Calculator tools to show customers 
sustainable and durable options for concrete.
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Resilient Concrete

Durable yet remindful of long-term global 
environmental impact changes

According to the Resilient Design Institute, it is “the intentional 
design of buildings, landscapes, communities, and regions in order 
to respond to natural and manmade disasters and disturbances—
as well as long-term changes resulting from climate change….”



Disclaimer-
Short term Trade offs need to be balanced between time constructability and 
longer-term durability and  sustainability goals

Summer Winter



Understanding Carbon
• Key Terms

• Operational Carbon: Carbon load created by the use of energy to heat 
and power a building – 28% of total emissions

• Embodied Carbon*: The greenhouse gasses that are emitted to 
construct structures and buildings  - 11% of total emissions

• Carbon: term used to indicate all greenhouse gas emissions, not just 
CO2

• (EPD) Environmental Product Declaration: document that quantifies 
environmental information on the life cycle of a product to enable 
comparisons between products fulfilling the same function

• (PCR) Product Category Rules: documents that provide rules, 
requirements, and guidelines for developing an product EPD

• (LCA) Life Cycle Assessment:  process to evaluate, assess, and improve 
the environmental burdens associated with a process, product, or 
activity by identifying and quantifying energy and materials used and 
wastes released to the environment. 

*Some consider embodied carbon to include the entire life cycle of 
a building, including the operational carbon.  As we are discussing 
building materials, we will focus on initial embodied carbon, or the 
impacts associated with extracting, manufacturing, and 
transporting materials to a jobsite.  



Transparency in Green Building



Environmental Initiatives - Architecture 2030

New bldgs., developments and major renovations designed to 
meet a fossil fuel, GHG-emitting, energy consumption performance 
standard of 60% below average/median for that building type.

http://architecture2030.org/


Environmental Initiatives & Slag Cement -
Architecture 2030

New bldgs., developments and major renovations designed to meet a fossil fuel, 
GHG-emitting, energy consumption performance standard of 60% below 
average/median for that building type.

As of June 2020 there are 22 cities

New York City
Erie PA

http://architecture2030.org/


City Vision 2030

• “We are making global progress in reducing 
operating emissions,” said Erin McDade, program 
manager at Architecture 2030. “According to the 
best scientific data and consensus, we have to 
phase out all fossil fuel emissions by 2050. … 
Without embodied carbon, we will not meet our 
climate targets.”

• Why are we here? 
• To reduce the environmental impact of the buildings and 

structures we create.  



Sustainable Metrics



Concrete is the most used material next to water

From Ashby 2009





How do we accomplish this? 

• Use Smart
• Do the materials you use need to be new? Are 

there recycled or salvaged materials that can be 
used instead of creating new materials? 

• Build Smart 
• Use materials, tools, and resources available to 

build the best product (outcome) that will also 
reduce the carbon impact. Life Cycle Assessment, 
and other modeling tools are available to 
compare the use of different materials

• Buy Smart
• Use Environmental Product Declarations as the 

“nutrition label” of a products environmental 
impact. 



What is an EPD?

PCR = Guideline EPD = Communication
“Nutrition label”



Slag Cement LCA Results –
1 metric tonne



How does slag cement fit into the 
picture? 

• How does slag cement reduce the 
carbon footprint of concrete? 

• What other durable benefits does slag 
cement contribute to concrete? 

• How do I use LCA tools to convey these 
benefits? 

• How can I use slag cement to get LEED 
credit? 



2016 PCA Industry EPD 
for Portland cement  



2016 CAC Industry EPD 
for general use and gul (IL) cement  



LCA Results

Slag Cement relative to Ordinary Portland Cement 
& Portland Limestone Cement ....
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LCA Results for 
Concrete
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Concrete Environmental 
Life Cycle Study (CTL)

Ingredient Ready Mix 
(3,000 psi)

Ready Mix 
(5,000 psi)

Precast 
(7,500 psi)

Block

Cementitious 376 lb/cy 564 lb/cy 850 lb/cy 337 lb/cy

Water 237 lb/cy 237 lb/cy 300 lb/cy 237 lb/cy

Coarse 
Aggregate

1,900 lb/cy 2,000 lb/cy 1,770 lb/cy 1900 lb/cy

Fine 
Aggregate

1,400 lb/cy 1,200 lb/cy 935 lb/cy 1400 lb/cy

Source:  PCA SR2137: Environmental Life Cycle Inventory of Portland Cement Concrete



Reduced CO2 to Produce Concrete and 
Concrete Products

555

812

367

385
269 382

260

550

213

438

307
220

0

200

400

600

800

1,000

RM 3000 psi RM 5000 psi Precast Block

C
a

rb
o

n
 D

io
xi

d
e

 E
m

is
s
io

n
s
 (

lb
/
c
y)

100% Portland 35% Slag 50% Slag



The concrete reality Ohio DOT example

• Class C concrete with 600lb of Portland cement 

• Has 321 CO2kg/yd3 15% higher than NRMCA U.S. GL benchmark

• Benchmark 4000 psi with 617 lbs cementitious (511/18slg/88ash)

• Has 281 CO2kg/ yd3

• ODOT QC1 with 450lbs Portland cement and 150lbs  slag cement 

• Has 260 CO2kg/yd3 7% less than NRMCA U.S. GL benchmark and 19% less 
then class c



Example of low carbon concrete 
using slag cement 

• Scenario ready mix producer and concrete flatwork 
construction company need to find ways to lower 
the global warming potential on a retail shell and 
core box store in Avon Ohio.

• Project consist of the following concrete items
• Footings 3000 psi

• Max Portland allowed 456 lbs or gwp 313 kgCO2e/m3

• Interior slab on grade 4000 psi
• Max Portland allowed 503 lbs or gwp 338 kgCO2e/m3



SCA LCA resources

• SCA industry EPD
• https://www.slagcement.org/portals/11/Files/PDF/Sus-

197.EPD.pdf

https://www.slagcement.org/portals/11/Files/PDF/Sus-197.EPD.pdf


SCA LCA resources

• SCA Athena Life Cycle Assessment 
Calculator for Ready mixed concrete
• https://www.slagcement.org/sustainability/li

fecycleassessmentcalculator.aspx

https://www.slagcement.org/sustainability/lifecycleassessmentcalculator.aspx


Owner’s low carbon 
requirements



Using the SCA Calculator 
Inputs
• On the customer mix tab enter custom mixes you 

would like to use.

• Type in Mix id 

• Pick mix strength class

• Type in mix proportions

• Multiple mix classes can be entered in the custom 
mixes tab and mixes will be populated in the 
comparison to benchmark tab, impacts in whole 
building tab and a drop down selection in slag 
substitution tab. 





Using the SCA Calculator 
Review 
• The comparison to benchmark tab will show the 

environmental impacts compared to the NRMCA 
Industry EPD.

• On the Slag substitution tab select NRMCA region 
(column f, row 5). This will show the regional values 
for your area in this case the project is in Ohio. 
• Caution please note that NRMCA now is on version 3 so 

this tool should be used to compare mixes and v3 results 
may be higher or lower.



Life Cycle Assessment Results
Mix ID Footer max Port Footer 25%slag Footer 40% slag SOG max port SOG 25%slag

Climate Change (kg CO2-eq) 246.33 203.81 175.93 268.46 230.55



Using the SCA Calculator 
Review 
• If you go to the Slag substitution tab you can scroll 

on mix id (Column C, row 8 ) select what mix to use 
as the benchmark then use the slag adjustment bar 
(column b row, 5) to see how lowering or raising 
the slag will impact the results. 





LEED Versions 
old and new
V4 and 4.1 are trying have a 
holistic approach (performance) 
but with old single attribute 
ideas

LEED V1 to V3

Single attribute point % of 
recycled, % fsc wood



Material Cost



Slide from USGBC LEED V4.1 Road Show Cleveland 10/7/2019 presented by Stefanie Young 



MR Credit: Building Product Disclosure and Optimization
–environmental product declarations
1-2 points



Environmental Initiatives LEED 
v4

• MRc2: Building Product Disclosure and 
Optimization: Environmental Product Declaration 
(Possible 2 Points)

OPTION 1. Environmental Product Declaration (EPD) (1 
Point)

Use at least 20 different permanently installed products 
sourced from at least five different manufacturers (v4.1 
is now 10 epd’s)

Industry Wide EPD = ½ product,  Product Specific Type III 
EPD = whole product  (v4.1 industry 1pt)

Product Specific Type III EPD = whole product (v4.1 TIII 
Specific 1.5 pts) 



MR Credit: Building Product Disclosure and Optimization
– “Benchmarking on V4”
1-2 points







• Athena SCA 
LCA 
calculator 
tool

• go to 
slagcement.o
rg to 
download 
tool for free



MR Credit: Building Life-Cycle Impact Reduction
2-6 points





Example of benchmark concrete for 
whole building aspect

Custom mixes used in a given project to calculate the cumulative whole 
building impact. The results are based on a case study building that is a 
typical 50,000 square foot 5 story office building that uses 2,800 yd3 of 
concrete. The calculator adds in nonconcrete impacts (steel, glazing, 
insulation, etc) in amounts proportional to the amount of concrete selected.



MR Credit: Building Product Disclosure and Optimization
–sourcing of raw materials
1-2 points



MR Credit: Building Product Disclosure and 
Optimization
–sourcing of raw materials

1-2 points



MR Credit: Building Product Disclosure and Optimization
–sourcing of raw materials

1-2 points



Environmental Product Declarations 
Feeding Whole Building Life Cycle 
Assessment
• Environmental Product Declarations (EPD’s) can give 

you more specific carbon footprint information on a 
given product.  
• However, it is difficult to compare one EPD directly to 

another. 

• Whole building life cycle assessment (WBLCA) looks at 
the multiple impacts of building materials over the 
entire life cycle of the structure. 
• Takes the information from the EPD’s and calculates a better, 

whole picture of the true impacts of construction and use. 

• Special software has been developed to do this for 
design and construction professionals. 
• Athena Impact Estimator
• Tally

http://www.athenasmi.org/our-software-data/impact-estimator/
http://choosetally.com/


Cement and Concrete Specific 
LCA
• Ready Mixed Concrete Life Cycle Assessment 

Calculator for Slag Cement
• Free Download on SCA website 

• The calculator lets designers enter custom concrete 
mixes and then substitute varying amounts of slag 
cement through a simple dashboard interface allowing 
them to compare different mix designs. 

• The tool also allows users to input mix design 
information into a hypothetical whole building life cycle 
assessment scenario.  

• Step by step how to use instructions are available on 
the website. 

https://www.slagcement.org/sustainability/lifecycleassessmentcalculator.aspx
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Thank You

QUESTIONS? 


