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PLEASE ASK QUESTIONS
• At anytime



About Me

• 30 years experience testing construction materials in both field & 
laboratory environment for commercial buildings, City Streets, 
highways & bridges.

• Asphalt, Concrete, Aggregates and Soils, etc.
• QC / QA / QCCS roles
• USACE (4), Private QC companies (11), ODOT R1 (15)
• PBOT (currently) – MQCS (similar to QCCS)

• Reviewing Material submittals, ensuring proper testing procedures/frequencies are 
being followed.

• Reviewing field/laboratory test reports
• Reviewing Q&Q for payment,  Etc.



About You

• Contractors (Sub /Prime)
• Suppliers
• Different Municipalities (State, City, Counties)
• Other



Definitions / Terms

• CGC-Commercial Grade Concrete(Non-Structural)
• LCC-Low Carbon Concrete
• GWP-Global Warming Potential- prod/plant specific
• EPD-Environmental Product Declaration- prod/plant specific
• SCM-Supplemental Cementitious Material

• Fly Ash
• Slag
• ?



What’s an Environmental Product 
Declaration (EPD)?

An EPD is a third-party verified label that discloses the quantified environmental impacts 
of producing a product. EPDs can enable comparisons between products serving the 
same function. EPD labels are governed by the ISO 14025 standard. All EPDs must 
follow the same “accounting standards” published in the product category rule (PCR) for 
each product. In the case of ready mix concrete, the product category rule was developed 
by the Carbon Leadership Forum and can be found on their website 
here: http://www.carbonleadershipforum.org/2017/01/03/concrete-pcr/

An EPD is valid for 5 years

http://www.carbonleadershipforum.org/2017/01/03/concrete-pcr/


Some Structural Mixes in the Metro Area



Low-Carbon Concrete Initiative
• The City of Portland’s 2016 Sustainable Supply Chain 

Analysis identified construction services as the top spend 
category contributing to the City’s supply chain greenhouse gas 
(GHG) emissions. Within construction services, concrete is one of 
the most GHG-intensive materials typically used on City 
construction projects. As a result, in 2019, after gathering both 
internal and external stakeholder input, the City established its 
Low-Carbon Concrete Initiative to reduce the overall carbon 
intensity of the concrete mixes used on City projects. From 2019 
to early 2022, the Initiative involved: 1) establishing a product-
specific Environmental Product Declaration (EPD) requirement for 
concrete mixes used on City projects; 2) conducting pilot tests of 
lower-embodied carbon concrete mixes; and 3) defining Global 
Warming Potential (GWP) Thresholds for concrete mixes.

https://www.portland.gov/omf/brfs/procurement/sustainable-procurement-program/sustainable-procurement-reports-and-case#toc-sustainable-supply-chain-analysis
https://www.portland.gov/omf/brfs/procurement/sustainable-procurement-program/sustainable-procurement-reports-and-case#toc-sustainable-supply-chain-analysis
https://www.portland.gov/sites/default/files/2020/concrete-epd-requirements-final-20190515.pdf
https://www.portland.gov/sites/default/files/2020/concrete-epd-requirements-final-20190515.pdf


Lower-Embodied Carbon 
Concrete Pilot Projects

 In order to understand how lower-carbon concrete mixes perform compared to 
traditional 100% cement mixes, the City has been conducting pilot tests of 
different lower-carbon concrete mixes.



Pilot Projects
 Types of Low-Carbon Mixes Tested
 Type I/II Cement + Slag (slag % ranged from 30-50%)

 One pilot also included Carbon Cure

 Portland Limestone Cement (PLC)/Type 1L + Slag (30% slag)

 Pilot Project Applications – Different Times of Year, Weather

 Sidewalk & Curb Ramps
 Driveway
 Concrete Pavement
 Pole Footings
 Retaining Walls, Bike/Pedestrian Path, other Park Infrastructure

Type 1L Cement
As per ASTM C595, the term 
portland-limestone cement 
(PLC or Type 1L) refers to a 

hydraulic cement in which the 
limestone content is more 
than 5% but less than or 

equal to 15% by mass of the 
blended cement.

In other words, with Type 1L 
cement, up to 15% raw 

(uncalcined) limestone is 
ground with calcined clinker.  

Type 1L has a lower global 
warming potential (GWP) due 

to the reduction in clinker 
use.



Pilot Projects & Research Key Findings
 Lower-Carbon Mixes - Properties
 Type 1L (PLC) – can be direct sub for Type I/II 
 Slag 

 In general, lower early strength gain; but overall meets or exceeds required strength
 Up to 30%, likely little impact on finishing tasks for flatwork
 Over 30%, impact will be more directly noticeable for flatwork in cool weather 

(longer set time)
 Set times can be improved with use of accelerators
 No impact on ability to get underground utility readings

 Overall, lower-carbon mixes meet specifications. Some nuances to understand.
 Both Type 1L and SCMs (like slag or Fly Ash) reduce GWP of mixes

 23-50% less than the 100% cement “status quo” mixes. 



Pilot Projects & Research Key Findings
 Additional Findings
 Pricing of low-carbon mixes: no firm conclusions due to fluctuating 

markets and contractor-supplier account relationships
 SCM supply – availability was fine, but will need to work on supporting 

additional options
 Overdesign is Common – likely due to:

 Inconsistent testing practices
 Desire by crews to have high early strength to move through subsequent tasks 

quicker 
 Low-bid approach may also contribute to the above…



Pilot Project Data - Sidewalks



Results



QUESTIONS?

◦THANK YOU!



More Information
 Current Sustainable Procurement Initiatives | Portland.gov

 Carbon Leadership Forum:
 http://www.carbonleadershipforum.org/2017/01/03/concrete-pcr/

 For questions related to the Low-Carbon Concrete Initiative, contact Josh 
Huber, Materials Quality Compliance Specialist, Portland Bureau of 
Transportation, joshua.huber@portlandoregon.gov (503)-823-8407

https://www.portland.gov/omf/brfs/procurement/sustainable-procurement-program/sp-initiatives#toc-low-carbon-concrete-initiative
http://www.carbonleadershipforum.org/2017/01/03/concrete-pcr/
mailto:joshua.huber@portlandoregon.gov
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