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Oregon House Bill 4139 (2022) 
• Requires ODOT to set-up a “program for 

GHG reductions”

• ODOT to collect EPDs on asphalt, concrete 
and steel

• ODOT to devise strategies for reducing GHG 
emissions

• Allows for regional variability and 
prioritization of quality / performance

Photo credit: NBC  News
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Presentation Notes
The Oregon State Legislature jumped ahead of where the agency was going and mandated ODOT to set-up an EPD program by end of 2025. The bill requires ODOT to not only collect EPDs but also strategize how to reduce emissions from the information we find. In addition, the bill requires:A technical advisory committee to be set up to inform the program’s directionA grant program to offset costs associated with developing EPDsTo implement the bill requirements, ODOT: Recently hired a sustainability engineer to lead program implementation.Will utilize AASHTOware – a construction management computer program - to collect EPDs for specific materials used on a project and then enable project or fiscal year reports to be generated.



Additional Requirements

• Conduct Life Cycle Assessments (LCA)

• Report Annually to the Oregon Transportation Commission

• Setup a Grant Program to offset costs

• Work with Technical Advisory Committee (TAC) to setup program

Presenter Notes
Presentation Notes
Additionally, the legislation stipulates that ODOT shall conduct LCAs  on select maintenance and construction activities. ODOT must report status of the program and other pertinent data annually to the Oregon Transportation Commission (OTC). The OTC is a group of 5 commissioners appointed by the Governor and are responsible for setting the state’s transportation policy.There must be a grant program to help offset the costs of EPDs by material suppliers. ODOT is to request funding for this grant through the Legislature. The grant program and EPD program is to be formed in consultation with a Technical Advisory Committee (TAC).



Technical Advisory Committee
• Membership requirements listed in 

legislation:

• DOT
• DEQ
• Construction Firms
• Material Suppliers
• Industry Associations of Workers in 

Construction or Manufacturing Industries
• Environmental Organizations
• Academia

• Committee (not incl. DOT & DEQ):

• OCAPA- CalPortland, CRH
• APAO
• AGC - HP Civil
• NAMC - GeoGrade Constructors
• ACEC – Jacobs
• DEQ
• Cascade Steel Rolling Mill
• Local Iron Workers 29
• United Steelworkers District 12
• BlueGreen Alliance
• Good Company (Parametrix)
• Carbon Leadership Forum
• Oregon State University

Presenter Notes
Presentation Notes
The composition of the TAC is also listed in the House Bill. On the left is the legislation, on the right is the organizations or firms that the TAC represents. 



EPD 101
• ISO Standards

• Product Category Rules (PCRs)

• Reports Environmental Impacts
• Product label similar to food 

nutrition label

• May take up to 6 mo. staff time 
/up to $10k for first plant (more 
for steel)

Image: Building Transparency (EC3), accessed 27 March 2024, <EC3 - https://buildingtransparency.org/ec3/epds/ec372b5sProduct EPDs>  
(buildingtransparency.org) 

Presenter Notes
Presentation Notes
Quickly for those not familiar with EPDs. These Environmental Declarations are a product-specific label that represent the environmental impacts of the product. These declarations conform to ISO Standards. These declarations follow Product Category Rules, these PCRs are the rules that need to be followed for the inputs and outputs EPD data. PCRs are created via a committee and verified by Life Cycle Assessment experts conforming to applicable ISO Standards.Oregon House Bill 4139 requires ODOT to collect Type III EPDs conforming to ISO Standard 14025. These type of EPDs are third-party verified.  On the screen we have displayed an excerpt of a ODOT Class 4000 concrete mid design. An easy analogy to these are a product’s environmental label like a food’s nutrition label. We also learned that it may take a concrete or asphalt plant up to 6 months of staff time to gather the necessary documentation and to get their first plant ready to generate an EPD. This can be up to $10k for manufacturer before adding in the cost of an EPD tool subscription. The cost is dramatically more for a steel mill. 



EPD 101 

Image: Building Transparency (EC3), accessed 3 April 2024, <https://buildingtransparency.org/ec3/material-search>.

Presenter Notes
Presentation Notes
Here is a screen shot from Building Transparency’s EC3 tool. We’d like to share this image because it’s the same ODOT mix design with different GWP values, which is something we would anticipate with the PCR and different plant locations on the A1-A3 basis.  These values shown here are in kg CO2 eq per cubic yard of concrete. We don’t mean to share this as a means of comparison or potential decision-making factors, but to demonstrate the differences in GWP values. We have covered the uncertainty adjustment GWP column as that is not part of the PCR or EPD.Some of the issues we have learned from our discussions about EPDs:- No standardized place or process for verification, retention or storage of published EPDs, although EC3 is a great tool there are some mislabeling and misclassifying in the tool- No process by verification software to update published EPDs when new data is available or uploaded into the software - Variability in Impact values from the different software offered



Items ODOT considered
• EPD exemptions:

• Conditions listed in House Bill
• Small Contract Values
• Small Material Quantities

• Availability of EPDs

• Existing ODOT policies:
• Awarded Contract Value
• Material Small Quantity 

Acceptance

Photo credit: ODOT, Meachem
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In considering how to go about creating the program we had to consider policy requirements as per the House Bill, but also look at what existing ODOT policies has in place on its contracts. ODOT performed a financial analysis to ease the program’s initial administrative effort and reduce the burden suppliers and contractors of small contracts or small quantities. ODOT reviewed it’s spending on contracts from 2018 – 2023 with hopes to establish a potential contract value threshold to use that would capture a large amount of spending on materials at or above a certain contract value. Currently ODOT is presenting this data to the TAC. Currently the proposed value for the threshold is $3M. We also are considering which industries have EPDs already and alerting the other industries to the upcoming requirements. To accomplish this ODOT reached out to various industries and organizations such as OCAPA, APAO, AISC National Steel Bridge Alliance, NW Concrete Pipe Association and more. We also are using the same cost data to narrow down high expenditure bid items that we may correlate to requiring EPD submission. Once we have determined bid items we will focus EPD collections on, ODOT can then begin to list out the individual EPD requirement per bid item in the program manual. At the same time, ODOT is also looking at existing practices inside the agency to help our staff successfully administer the program. These items existing programs with contract thresholds and material quantity acceptance requirements.



Program Development Process

Administrative
Rule

Specification EPD Manual

Presenter Notes
Presentation Notes
One of the surprises as we tried to begin to establish our EPD program was the need for administrative rules. The rule making process is a difficult process that can take up to six months. During which there is multiple reviews by industry, DOJ and public comment periods before presenting the rule to the OTC for adoption. The overall process Oregon is following for developing the EPD program is to write the required OARs as outlined in the Bill, then write a contract specification requiring EPDs to be submitted in accordance with a newly created EPD policy manual. The EPD policy manual will list the requirements of applicable PCRs, data specificity to be used in the EPD, materials requiring EPD submittals, scenarios exempting EPDs, etc.   



Existing Award Value Policies
• OJT/Apprentice Program (HB 2649, 

2023)
• Contracts $3 Million 
• Requirement of Apprentice Hours

Photo credit: ODOT, accessed 27 March 2024, <https://www.oregon.gov/odot/business/ocr/pages/workforce-development.aspx>. 
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The proposed $3M threshold would align with a newly required Apprentice Program. We feel that by aligning this program with other programs it will assist our Project Delivery and Resident Engineer’s staff in implementing the program. 



Other Programs Contract Value
• Colorado DOT

• Materials
• Asphalt and Asphalt Mixtures;
• Cement and Concrete Mixtures;
• Steel

• Engineers Estimate ≥ $3M

• California DOT
• Materials

• Carbon Steel Rebar
• Structural Steel

• Total bid over $1M and 175 or 
more original working days

Photo credit: 
Left- Colorado Department of Transportation, accessed 27 March 2024, <CDOT Lohttps://www.codot.gov/assets/images/global/cdotlogo.png/image_view_fullscreengo (codot.gov)>.
Right-  Caltrans, accessed 27 March 2024, <https://dot.ca.gov/>.
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We are also keeping tabs on other EPD programs nationally, but more importantly programs closer to Oregon. Here are two examples of what other DOTs are doing. 



Existing Small Quantity
• ODOT Manual of Field Test 

Procedures (MFTP)

Photo credits: ODOT

Presenter Notes
Presentation Notes
ODOT has an existing small quantity acceptance for concrete (50 cubic yards for commercial grade concrete) and asphalt (2500 tons). We are in the process of correlating quantities for other bid items that can correlate to these quantities and/or material costs. As with the contract value threshold, we feel that tying these values to existing policies will help ease the initial administrative efforts. 



Challenges with EPDs
• Only reports a product’s cradle-to-

gate
• May inadvertently promote materials 

with a higher cradle-to-grave GHG
• Data Quality

• No recognized method to perform 
Quality Assurance

• Lack of harmonization amongst 
PCRs

Image: Building Transparency (EC3), accessed 3 August 2023, <https://buildingtransparency.org/ec3/creator-contacts/epds>.
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Some issues with EPDs that ODOT has come across is that current practice is EPDs only represent the extraction of the raw materials, transport to the manufacturer and the product’s manufacturing (plant data). This is also known as cradle-to-gate. Since this window into GHG emissions is such a narrow focus on a product’s whole-life ODOT’s concern is the potential to promote materials with a higher cradle-to-grave GHG emissions. The House Bill’s requirement of LCA will be of vital importance to better understand the full picture of a materials GHG emissions. Another glaring issue from a DOT perspective, we don’t know what data got inputted into the EPD tool and therefore have no way to verify if the EPD submitted to ODOT represents the material placed on the ground. ODOT is currently engaging with EPD software developers to promote the creation of a “Agency Portal” into the respective EPD tools.  We are also currently in discussions with FHWA and other state agencies that are collecting EPDs to gain a better understanding of the process. Lastly, there currently is no standardization amongst PCRs and the data being used with EPDs. Such efforts are underway nationally by the EPA. ODOT is trying to provide guidance and input on this process through submitting public comments to the EPA and engaging with people within the individual PCR committees. 



Goals for Program
• Robust collection of EPDs

• Conduct LCAs

• Develop program level GHG 
reducing strategies

Photo credit: ODOT, Melrose Bridge
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ODOT’s goals for this EPD program is to:- Collect EPDs to better understand the impacts of our materials and manufacturing;- To conduct LCAs using the data gathered from the robust collection of EPDs to better understand our design decisions and material specification/selection;- Develop program level GHG reducing strategies such as material incentives, specification revisions, or construction practices (smoothness).



ODOT’s Existing Carbon Reduction Strategies 
• Recycled asphalt pavement in 

asphalt pavement mix designs.

•  Low-carbon supplementary 
cementitious materials in cement 
concrete mixes. 

• Type IL cements (also known as 
Portland Limestone Cement) are a 
low-carbon alternative permitted.

• ODOT designs roads to optimize 
the lifecycle; this means pavement 
durability is prioritized, which 
reduces the need for more 
frequent maintenance.

• Incentives to pave smoother roads 
to increase vehicle efficiency and 
reduce GHG emissions from users. 

Presenter Notes
Presentation Notes
Here are just a few of the strategies ODOT has in place that not only have added value to our performance and durability, but also are an important step in reducing our carbon footprint.



OSU ASPHALT MATERIALS AND PAVEMENTS 
RESEARCH PROGRAM

Erdem Coleri, Ph.D.
Associate Professor

Director of OSU Asphalt Materials and Pavements Laboratory
School of Civil and Construction Engineering,  Oregon State University

http://research.engr.oregonstate.edu/coleri/

FHWA website

Technology developmentPerformance based specsAdvanced numerical modelingLCA, LCCA, and 
Sustainability

http://research.engr.oregonstate.edu/coleri/


Potential Impact on ODOT GHG Emissions

Operational Greenhouse Gas Reductions: Best Practices & Recommendations, Good Company, ODOT

Short-term – Switch to 
rPropane only – 25.9%

16,887MTCO2e

Long-term – Switch to 
rPropaneCamelina 
+higher RAP – 43.3%

28,232MTCO2e

182,592MTCO2e

9.2% 
reduction

15.5% 
reduction



Federal NCHRP Project 720
● During their field trials to get their information, they used five different 

vehicle types with installed fuel meters.

ODOT has the following vehicle types 
available in the PMS:
● Medium Car 
● SUV 
● Articulated Trucks



How do they measure the IRI?

● Dynamic measurements of the road 
profile are collected with instruments 
mounted on vehicles (inertial 
profilers).

● Lasers installed on the vehicle 
measure the height of the vehicle 
relative to the road. These laser 
measurements were then converted 
to a surface profile.

Example of Inertial Profiling Systems (SSI)



IRI and Rolling Resistance
● Several models have been developed to predict 

the behavior of vehicles when traveling on 
bumpy surfaces

● Quarter car model is the one used to convert 
laser measured surface profile to IRI

● IRI is: the vertical movement of your axle (in 
inches) when you travel a fixed distance (in 
miles)

Yang et al. (2022)



CO2 Emission Outputs for the Analysis Conducted 
for the Past 20 Years – What If Scenarios
How much CO2 emission savings could have been created if the average IRI for the ODOT roadway 
network were 40in/mile and 65in/mile for the past 20 years? 

Our baseline is ODOT’s actual roughness values in the PMS.
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How to reach those 
lower IRI numbers? 

$$$ More funding $$$



CO2 Emission Outputs for the Analysis Conducted for the 
Future 10 Years – What If Scenarios
Our baseline is “do nothing” to improve the roughness next 10 years.
What would be the CO2 savings if we can keep the roadway network at Xin/mile IRI level next 10 years? 
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CO2 Emission Outputs for the Analysis Conducted for the 
Future 10 Years – What If Scenarios
Our baseline is “do nothing” to improve the roughness next 10 years.
What would be the CO2 savings if we pave 5.6% of the highest traffic roadway network to reach Xin/mile 
IRI annually? 
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The benefit between 
these two IRI levels is 
HUGE
305,000 MT CO2e/year
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CO2 Emission Outputs for the Analysis Conducted for the 
Future 10 Years – What If Scenarios
Our baseline is “do nothing” to improve the roughness next 10 years.
REDUCING EMISSIONS IS GREAT!!! HOW ABOUT THE SAVINGS FOR THE TAX PAYERS?

The $ benefit between 
these two IRI levels is 
HUGE
$116,756,000/year

More than the annual 
ODOT paving budget



Kevin Shearmire, PE
ODOT Sustainability Engineer
Kevin.J.Shearmire@odot.oregon.gov

Zechariah Heck
ODOT Climate Office
Zechariah.Heck@odot.oregon.gov
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