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DOE role in the 45Q LCA review process
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• DOE provides technical support to the IRS in the form of 
reviews and consultative guidance based on the LCA 
requirements in 45Q for carbon oxide utilization

• DOE does not make final eligibility determination for 45Q 
credits – that authority resides with the IRS



Presentation Framing
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• Technical details and requirements for 
completing the LCA

• High-level observations from LCA reviews
• NEW NETL data/guidance to streamline 

process
• NEW routes to getting feedback on pre-

commercial LCAs

• Policy-related matters 
• Application-specific items
• Eligibility determinations
• Data that would constitute taxpayer 

information – e.g., # apps, sectors, 
concurrences, etc.

What will we discuss today What we cannot discuss today



45Q LCA Training Workshop
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• Hybrid 45Q LCA training 
workshop held on July 17

• 100+ in-person and 450 virtual 
attendees

• Focus of workshop:
• Close gaps that we have identified 

as part of technical review support 
for IRS

• Provide overview of the tools and 
resources that NETL has 
developed

• Review new additions to the NETL 
toolkit

NETL 45Q LCA Toolkit Enhancements
• Standardized comparison product system 

(CPS) life cycle inventory data for carbon oxide 
capture from ammonia and ethanol facilities.

• Updated guidance document including 
clarifications to address frequently asked 
questions.

• Transparent checklist used by the NETL team 
to conduct technical reviews of LCA 
submissions.

• Example LCA reports that are consistent with 
the NETL guidance.



Supporting CO2 Products: UPGrants Program
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Utilization & Procurement Grants 
(UPGrants)

• $100 million available to states, local 
governments, and public agencies & 
utilities to purchase commercial and 
industrial products that use converted 
carbon emissions

• Products must demonstrate at least 
10% reduction in emissions compared 
to incumbent products

 
• Product LCAs are reviewed and 

approved by DOE’s National Energy 
Technology Laboratory



UPGrants: LCA Process Expansion
DOE is bolstering resources and encouraging applicants to make use of the LCA review process established in 
support of the UPGrants program. This review process provides additional support and technical assistance to 
product manufacturers, program applicants, and technology developers in the carbon utilization space to 
develop product specific LCAs in accordance with the FECM/NETL Guidance and ISO standards. 

The LCA review process established in support of the UPGrants program will provide:

• Technical assistance in the form of critical reviews to make progress towards LCA submissions required for 
IRS approval for the 45Q tax credit for utilization compliant with the FECM/NETL guidance for utilization 
products  

• Preparation for submitting for Environmental Product Declarations (EPDs)
• Preparation for application to the UPGrants Program as an Approved Vendor
• Feedback on first of a kind and novel technologies and processes for carbon conversion and utilization 

Technical assistance provided during this LCA review will not provide:

• Pre-approval for any program, certification, or tax credit, including the 45Q tax credit
• Feedback on theoretical manufacturing processes
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https://netl.doe.gov/LCA/CO2U/45Q


LCAs: UPGrants vs. 45Q
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UPGrants 45Q

• Accepts submissions for novel or yet to be 
built projects

• Project must be in operation

• DOE/NETL approves and may review 
submissions with applicants 

• IRS approves LCA

• Approved products will be publicly posted 
for use in UPGrants

• NETL tools/ resources available



Contact

DOE UPGrants: UPGrants-vendors@netl.doe.gov

DOE 45Q LCA: lca45q@hq.doe.gov

IRS 45Q: lbi.eef.45qlca@irs.gov
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mailto:UPGrants-vendors@netl.doe.gov
mailto:lca45q@hq.doe.gov
mailto:lbi.eef.45qlca@irs.gov


Helpful Links and Contact Info 

• Workshop materials – slides and video
• https://usea.org/event/doenetl-45q-carbon-oxide-conversion-lca-

training-workshop-hybrid
• NETL 45Q toolkit

• https://netl.doe.gov/LCA/CO2U/45Q

DOE UPGrants: UPGrants-vendors@netl.doe.gov
DOE 45Q LCA: lca45q@hq.doe.gov
IRS 45Q: lbi.eef.45qlca@irs.gov
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• First released in 2019
• Supports funding recipients with 

their LCA requirements
• Fosters better decision-making for 

the U.S. DOE Carbon Conversion 
Program by providing consistent 
and transparent analysis and 
reporting structure

• Provides LCA guidance, data, and 
tools to LCA practitioners in the 
area of carbon conversion

• Contributes to the global discussion 
on carbon conversion LCA and 
LCA methods

• Toolkit site: 
netl.doe.gov/LCA/CO2U

NETL CO2U LCA GUIDANCE TOOLKIT
Version 2.1.0

NETL CO2U Guidance Toolkit
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• NETL refined the CO2U 
guidance for 45Q-specific 
purposes
• Technology Readiness Level (TRL) 

8/9+
• Applicability to any conversion 

pathway, including any product 
in any market (e.g. food and 
beverage)

• Addition of regulatory-specific 
impact method to LCI 
database and documentation 
spreadsheet

• Updated Report Template with 
taxpayer-specific language 
Released Feb, 2022

• All products reviewed and 
approved by DOE and IRS

45Q Addendum
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Proposed Product System
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Proposed Product System
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Comparison Product System
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U.S. average GHG technology: The production weighted average of all U.S. facilities that produce 
the product of interest - i.e., the production weighted-average is the total GHG emissions across all 
U.S. facilities divided by total production from all U.S. facilities. 

U.S. average GHG technology: If there is not enough information to construct a top-down 
GHG average, but technology- or production-route-specific LCIs exist, a production mix of 
the different types and routes can be constructed as a proxy for the true GHG average.

Comparison Product System Technology Choices

yes

no

Data?

yes

no

Data?

Industry standard practice technology: the method(s) of production that represents the industry 
standard practice for U.S. production.  The industry standard practice technology contributes the 
highest percentage of production relative to the suite of technologies for a product or function. 

Data?
yes
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NEW! NETL U.S. Average Baseline Datasets
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NETL U.S. Average Baseline Datasets
• Based on publicly available data
• Includes existing capture rates in industries
• Representing years 2018 – 2022

◦ Will be updated as new data is available
• Documentation in complete report + supplemental data spreadsheet
• Data available in .zolca file compatible with CO2U LCI database
• Summary impact results will be available in next CO2U update
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Results Calculations

𝐿𝐿𝐿𝐿 45𝑄𝑄 𝐷𝐷𝐷𝐷 =
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐺𝐺𝐺𝐺𝐺𝐺 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 − 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐺𝐺𝐺𝐺𝐺𝐺 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼

1 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑡𝑡𝑡𝑡𝑡𝑡 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑎𝑎𝑎𝑎𝑎𝑎 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢
∗  −1

𝐿𝐿𝐿𝐿 45𝑄𝑄 𝐷𝐷𝐷𝐷 =
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐺𝐺𝐺𝐺𝐺𝐺 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 − 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐺𝐺𝐺𝐺𝐺𝐺 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑜𝑜𝑜𝑜 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑎𝑎𝑎𝑎𝑎𝑎 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 𝑝𝑝𝑝𝑝𝑝𝑝 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢
∗  −1

Calculated using GWP impact values scaled to 1 metric ton carbon oxide 
captured and utilized:

Calculated using GWP impact values scaled to the functional unit:

OR
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Results Reporting
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NEW! Review Checklist
• Provides quick summary of key 

checkpoints

• Includes summary for each 
report section and what is 
expected

• Gives some context to typical 
NETL critical review



VISIT US AT:  www.NETL.DOE.gov

@NationalEnergyTechnologyLaboratory

@NETL_DOE

@NETL_DOE

CONTACT:

Questions?

Michelle.Krynock@netl.doe.gov

Or LCA45Q@HQ.DOE.GOV 22

Michelle Krynock

mailto:Michelle.Krynock@netl.doe.gov
mailto:LCA45Q@HQ.DOE.GOV
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