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tricity and claim the clean electricity production credit with 
respect to a facility or the clean electricity investment credit 
with respect to a facility or energy storage technology, as 
applicable, that is placed in service after 2024. 
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The IRS Mission
Provide America’s taxpayers top-quality service by helping 
them understand and meet their tax responsibilities and 
enforce the law with integrity and fairness to all.

Introduction
The Internal Revenue Bulletin is the authoritative instrument 
of the Commissioner of Internal Revenue for announcing offi-
cial rulings and procedures of the Internal Revenue Service 
and for publishing Treasury Decisions, Executive Orders, Tax 
Conventions, legislation, court decisions, and other items of 
general interest. It is published weekly.

It is the policy of the Service to publish in the Bulletin all sub-
stantive rulings necessary to promote a uniform application 
of the tax laws, including all rulings that supersede, revoke, 
modify, or amend any of those previously published in the 
Bulletin. All published rulings apply retroactively unless other-
wise indicated. Procedures relating solely to matters of inter-
nal management are not published; however, statements of 
internal practices and procedures that affect the rights and 
duties of taxpayers are published.

Revenue rulings represent the conclusions of the Service 
on the application of the law to the pivotal facts stated in 
the revenue ruling. In those based on positions taken in rul-
ings to taxpayers or technical advice to Service field offices, 
identifying details and information of a confidential nature are 
deleted to prevent unwarranted invasions of privacy and to 
comply with statutory requirements.

Rulings and procedures reported in the Bulletin do not have the 
force and effect of Treasury Department Regulations, but they 
may be used as precedents. Unpublished rulings will not be 
relied on, used, or cited as precedents by Service personnel in 
the disposition of other cases. In applying published rulings and 
procedures, the effect of subsequent legislation, regulations, 
court decisions, rulings, and procedures must be considered, 
and Service personnel and others concerned are cautioned 

against reaching the same conclusions in other cases unless 
the facts and circumstances are substantially the same.

The Bulletin is divided into four parts as follows:

Part I.—1986 Code.	  
This part includes rulings and decisions based on provisions 
of the Internal Revenue Code of 1986.

Part II.—Treaties and Tax Legislation.	  
This part is divided into two subparts as follows: Subpart A, 
Tax Conventions and Other Related Items, and Subpart B, 
Legislation and Related Committee Reports.

Part III.—Administrative, Procedural, and Miscellaneous. 
To the extent practicable, pertinent cross references to these 
subjects are contained in the other Parts and Subparts. Also 
included in this part are Bank Secrecy Act Administrative 
Rulings. Bank Secrecy Act Administrative Rulings are issued 
by the Department of the Treasury’s Office of the Assistant 
Secretary (Enforcement).

Part IV.—Items of General Interest.	  
This part includes notices of proposed rulemakings, disbar-
ment and suspension lists, and announcements. 

The last Bulletin for each month includes a cumulative index 
for the matters published during the preceding months. These 
monthly indexes are cumulated on a semiannual basis, and are 
published in the last Bulletin of each semiannual period.

The contents of this publication are not copyrighted and may be reprinted freely. A citation of the Internal Revenue Bulletin as the source would be appropriate.
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Part I
26 CFR 1.45Y-0, 1.45Y-1, 1.45Y-2, 1.45Y-3, 1.45Y-4, 
1.45Y-5, 1.48E-0, 1.48E-1, 1.48E-2, 1.48E-3, 1.48E-
4, 1.48E-5

T.D. 10024

DEPARTMENT OF THE 
TREASURY  
Internal Revenue Service 
26 CFR Part 1

Section 45Y Clean 
Electricity Production 
Credit and Section 
48E Clean Electricity 
Investment Credit 

AGENCY: Internal Revenue Service 
(IRS), Treasury. 

ACTION: Final regulations. 

SUMMARY: This document sets forth 
final regulations regarding the clean elec-
tricity production credit and the clean elec-
tricity investment credit established by the 
Inflation Reduction Act of 2022. These 
final regulations provide rules for deter-
mining greenhouse gas emissions rates 
resulting from the production of electric-
ity; petitioning for provisional emissions 
rates; and determining eligibility for these 
credits in various circumstances. The final 
regulations affect all taxpayers that claim 
the clean electricity production credit with 
respect to a qualified facility or the clean 
electricity investment credit with respect 
to a qualified facility or energy storage 
technology, as applicable, that is placed in 
service after 2024.

DATES: Effective date: These regulations 
are effective on January 15, 2025.

Applicability dates: For dates of appli-
cability, see §§1.45Y-1(e), 1.45Y-2(d), 
1.45Y-3(d) 1.45Y-4(e), 1.45Y-5(j), 1.48E-
1(e), 1.48E-2(h), 1.48E-3(f), 1.48E-4(j), 
and 1.48E-5(l). 

FOR FURTHER INFORMATION 
CONTACT: Maksim Berger, John M. 
Deininger, Martha M. Garcia, Boris 

Kukso, Nathaniel Kupferman, and Alex-
ander Scott at (202) 317-6853 (not a toll-
free number).

SUPPLEMENTARY INFORMATION:

Authority

This Treasury decision amends the 
Income Tax Regulations (26 CFR part 
1) to implement the statutory provisions 
of sections 45Y and 48E of the Internal 
Revenue Code (Code). The regulations 
contained in this Treasury decision are 
issued by the Secretary of the Treasury or 
her delegate (Secretary) pursuant to the 
authority granted under sections 45Y(f), 
48E(i) and 7805(a) of the Code (final reg-
ulations).

Section 45Y(f) provides an express 
delegation of authority to the Secretary to 
prescribe rules to implement section 45Y, 
“including calculation of greenhouse gas 
emissions rates for qualified facilities and 
determination of clean electricity produc-
tion credits under section 45Y.” Section 
48E(i) provides an express delegation of 
authority to prescribe rules “regarding 
implementation of [section 48E].”

Finally, section 7805(a) authorizes the 
Secretary “to prescribe all needful rules 
and regulations for the enforcement of 
[the Code], including all rules and regu-
lations as may be necessary by reason of 
any alteration of law in relation to internal 
revenue.”

Background

On August 30, 2023, the Treasury 
Department and the IRS published a notice 
of proposed rulemaking and a notice of 
public hearing (REG-100908-23) in the 
Federal Register (88 FR 60018), cor-
rected in 88 FR 73807 (Oct. 27, 2023), 
and 89 FR 25550 (April 11, 2024), pro-
viding guidance on the Prevailing Wage 
and Apprenticeship (PWA) requirements 
under sections 30C, 45, 45L, 45Q, 45U, 
45V, 45Y, 45Z, 48, 48C, 48E, and 179D 
(PWA proposed regulations).

On November 22, 2023, the Trea-
sury Department and the IRS published 
a notice of proposed rulemaking and a 
notice of public hearing (REG-132569-

17) in the Federal Register (88 FR 
82188), corrected in 89 FR 2182 (Jan-
uary 12, 2024), proposing rules that 
would provide guidance under section 
48 (section 48 proposed regulations). On 
February 22, 2024, the Treasury Depart-
ment and the IRS published a second 
correction to the proposed regulations in 
the Federal Register (89 FR 13293) that 
re-opened the comment period through 
March 25, 2024. Among other matters, 
the section 48 proposed regulations 
withdrew and reproposed §1.48-13 of 
the PWA proposed regulations address-
ing the PWA requirements under section 
48, the rules under section 48(a)(9)(B)(i) 
related to an energy project with a max-
imum net output of less than one mega-
watt of electrical (as measured in alter-
nating current) or thermal energy (One 
Megawatt Exception), and the recapture 
rules under section 48(a)(10)(C) related 
to the prevailing wage requirements. 
Although the section 48 proposed regu-
lations withdrew certain portions of the 
PWA proposed regulations, the section 
48 proposed regulations incorporated the 
preamble to the PWA proposed regula-
tions for generally applicable rules. 

On June 3, 2024, a notice of proposed 
rulemaking (REG-119283-23) relating 
to the clean electricity production credit 
determined under section 45Y (section 
45Y credit) and the clean electricity invest-
ment credit determined under section 48E 
(section 48E credit) was published in the 
Federal Register (89 FR 47792) propos-
ing amendments to 26 CFR part 1 (pro-
posed regulations). See the Background 
and Explanation of Provisions sections of 
the preamble to the proposed regulations, 
which is incorporated in this preamble to 
the extent consistent with the following 
Summary of Comments and Explana-
tion of Revisions. Additionally, the Trea-
sury Department and the IRS requested 
comments on the proposed definition of 
a qualified facility with a maximum net 
output of less than one megawatt (as mea-
sured in alternating current) for purposes 
of the One Megawatt Exception under 
section 45Y(a)(2)(B)(i). The proposed 
regulations incorporated the preamble to 
the PWA proposed regulations for gener-
ally applicable rules.
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On June 25, 2024, the Treasury 
Department and the IRS published final 
regulations (T.D. 9998) in the Federal 
Register (89 FR 53184) adopting the 
PWA proposed regulations (PWA final 
regulations) with certain modifications 
and revisions in response to public com-
ments on the PWA proposed regulations. 
Comments received on generally appli-
cable rules in response to the PWA pro-
posed regulations, including rules that 
merely referenced section 48 or 48E, are 
addressed in the PWA final regulations. 
The preamble to the PWA final regula-
tions explained that comments received 
regarding the specific PWA requirements 
related to the One Megawatt Exception 
under sections 45Y, 48, and 48E, and the 
recapture rules in section 48(a)(10)(C), 
whether received in response to the PWA 
proposed regulations or the section 48 
proposed regulations, would be addressed 
in future guidance. Because proposed 
§1.48E-3 of the PWA proposed regula-
tions generally incorporated the rules of 
proposed §1.48-13, the PWA final regu-
lations did not include final regulations 
under section 48E. Proposed §1.48E-3 
of the PWA proposed regulations and the 
provisions relating to section 48E of the 
proposed regulations would be addressed 
in future guidance. 

On December 12, 2024, the Treasury 
Department and the IRS published final 
regulations (T.D. 10015) in the Federal 
Register (89 FR 100598) adopting the 
section 48 proposed regulations, includ-
ing the rules for the PWA requirements 
in §1.48-13 (section 48 final regulations). 
The Treasury Department and the IRS 
addressed the comments related to the 
PWA requirements with respect to section 
48 including the One Megawatt Exception 
under section 48(a)(9)(B)(i), the recapture 
rules under section 48(a)(10)(C), and the 
definition of an energy project in the sec-
tion 48 final regulations.

As described in the Summary of Com-
ments and Explanation of Revisions, this 
Treasury decision adopts the proposed 
regulations with certain modifications 
after full consideration of all comments 
received, including comments pertaining 
to the One Megawatt Exception under sec-
tion 45Y(a)(2)(B)(i) and to issues related 
to the PWA requirements under section 
48E and proposed §1.48E-3. 

Summary of Comments and 
Explanation of Revisions

I. Overview

The Treasury Department and the 
IRS received over 1,800 written com-
ments timely submitted by the August 
2, 2024, comment submission deadline, 
in response to the proposed regulations, 
which are available for public inspec-
tion at https://www.regulations.gov or 
upon request. A public hearing was held 
in person on August 12, 2024, and tele-
phonically on August 13, 2024, at which 
36 speakers provided testimony over the 
two days. After careful consideration of 
the comments and testimony, the pro-
posed regulations are adopted with mod-
ifications as described in this Summary of 
Comments and Explanation of Revisions.

Comments summarizing the statute or 
the proposed regulations, recommending 
statutory revisions to sections 45Y and 
48E or other statutes, or addressing issues 
that are outside the scope of this rulemak-
ing (such as revising other Federal regula-
tions and recommending changes to IRS 
forms) are generally not described in this 
Summary of Comments and Explanation 
of Revisions or adopted in these final 
regulations. In addition to modifications 
described in this Summary of Comments 
and Explanation of Revisions, the final 
regulations also include non-substantive 
grammatical or stylistic changes to the 
proposed regulations. Unless otherwise 
indicated in this Summary of Comments 
and Explanation of Revisions, provisions 
of the proposed regulations with respect 
to which no comments were received are 
adopted without substantive change.

The Treasury Department and the IRS 
consulted extensively with scientific and 
technical experts from across the Federal 
government, including personnel from the 
Department of Energy (DOE), the Envi-
ronmental Protection Agency (EPA), and 
the Department of Agriculture (USDA), in 
developing and drafting these final regu-
lations. The Treasury Department and the 
IRS had regular working group meetings 
with these experts from the time that sec-
tions 45Y and 48E were enacted by the 
Inflation Reduction Act (IRA) through the 
drafting and publication of the proposed 
and final regulations. These meetings 

included discussions on the full range of 
issues related to determining greenhouse 
gas emissions rates for the production 
of electricity, petitioning for provisional 
emissions rates, and determining eligibil-
ity for the section 45Y and 48E credits in 
various circumstances. These meetings 
also included comprehensive briefing and 
full consideration of the issues raised in 
the comments received on the proposed 
regulations and proposed §1.48E-3 of 
the PWA proposed regulations. In addi-
tion, experts from the DOE, the EPA, 
and the USDA reviewed multiple drafts 
of the proposed and final regulations in 
their entirety. The conclusions reached in 
these final regulations and explained in 
this Summary of Comments and Expla-
nation of Revisions were deeply informed 
by these working group meetings and the 
scientific and technical expertise that was 
shared in those meetings. 

For purposes of this preamble, a provi-
sion of the proposed regulations, for exam-
ple, §1.45Y-1 of the proposed regulations, 
is referred to as “proposed §1.45Y-1.”

II. Rules Specific to Section 45Y

Proposed §1.45Y-1 provided an over-
view of proposed §§1.45Y-1 through 
1.45Y‑5 and definitions of terms for pur-
poses of proposed §§1.45Y-1 through 
1.45Y‑5, including the terms “combined 
heat and power system (CHP) property,” 
“metering device,” “related person,” 
“unrelated person,” and “qualified facil-
ity.”

A. Metering device

Proposed §1.45Y-1(a)(5)(i) through 
(iii) defined, for purposes of section 
45Y(a)(1)(A)(ii)(II), the term “metering 
device;” provided standards for main-
taining and operating a metering device 
for purposes of section 45Y(a)(1)(A)(ii)
(II) and proposed §1.45Y-1(a)(5), includ-
ing by providing that a metering device 
should meet certain standards and be prop-
erly calibrated, and provided rules related 
to monitoring and locating the metering 
device. Proposed §1.45Y-1(a)(5)(iv) pro-
vided examples illustrating the rules pro-
vided by proposed §1.45Y-1(a)(5). 

Commenters provided feedback on 
the definition of “metering device.” Two 
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commenters noted that the proposed reg-
ulations defined a “metering device” 
related to “energy revenue metering,” and 
asserted that metering devices typically 
measure energy production, not revenue. 
The commenters recommended revising 
the term “energy revenue metering” to 
“energy production metering” in the final 
regulations. 

The Treasury Department and the IRS 
have determined that, because energy rev-
enue metering encompasses energy pro-
duction measurement as part of its func-
tion, the commenters’ concern is addressed 
by the proposed regulations. Therefore, 
these final regulations adopt the definition 
of metering device as proposed. 

Another commenter requested that the 
final regulations provide clarifications 
regarding third-party metering require-
ments. The commenter requested that the 
Treasury Department and the IRS clarify 
whether operation of the metering device 
by a third party could be fully remote, or if 
the meter owner must be granted access to 
the site. The commenter further requested 
that the final regulations clarify whether 
the meter can be located prior to energy 
delivery to storage, or whether it must be 
located at the point of interconnection. 
Finally, the commenter requested clarifi-
cation regarding whether the section 45Y 
credit amount is determined at the point 
of sale or where the electricity is metered. 

Section 45Y(a)(1)(A) provides, in part, 
that the amount of the credit is the kilowatt 
hours of electricity produced by the tax-
payer at a qualified facility and in the case 
of a qualified facility which is equipped 
with a metering device which is owned 
and operated by an unrelated person, sold, 
consumed or stored by the taxpayer during 
the taxable year. Proposed §1.45Y-1(a)(5)
(ii) required a metering device to meet the 
requirements of the American National 
Standards Institute C12.1-2022 standard, 
or subsequent revisions, be revenue grade 
with a +/−0.5% accuracy, and be properly 
calibrated and maintained in proper work-
ing order according to the instructions 
of its manufacturer. If a metering device 
satisfies the requirements in §1.45Y-1(a)
(5)(ii), the statutory language of section 
45Y(a)(1)(A) would not prevent opera-
tion by a third party to be fully remote. 
As to whether the metering device can be 
located prior to energy delivery to stor-

age or whether it must be located at the 
point of interconnection, the location of 
the meter should not matter provided the 
meter meets the requirements in §1.45Y-
1(a)(5)(ii). Accordingly, the final regula-
tions adopt proposed §1.45Y-1(a)(5) with-
out change, and do not impose a specific 
location requirement for such metering 
device based on the lack of such a require-
ment in the statutory language. 

B. Related and unrelated persons

Proposed §1.45Y-1(a)(7) provided a 
definition of the term “related person” and 
special rules for the treatment of corpora-
tions that are members of a consolidated 
group (as defined in §1.1502-1(h)). 

Proposed §1.45Y-1(a)(11) provided a 
definition of the term “unrelated person;” 
rules for the sales of electricity to individ-
ual consumers; and an example illustrat-
ing the application of these rules.

A commenter requested clarification 
regarding the sale to an unrelated person 
requirement. The commenter pointed 
to Notice 2008-60, 2008-30 I.R.B. 178, 
which provides guidance on the section 
45 credit by clarifying that the require-
ment of a sale to an unrelated person will 
be treated as satisfied if the producer of 
electricity sells electricity to a related per-
son for resale by the related person to a 
person that is not related to the producer. 
The commenter requested that the Trea-
sury Department and the IRS likewise 
confirm that under section 45Y, a sale to a 
related person for the purposes of resale to 
an unrelated person will also be treated as 
a sale to an unrelated person if there is no 
metering device owned and operated by a 
third party.

The Treasury Department and the IRS 
disagree that the rule in Notice 2008-60 
that is applicable to the section 45 credit, 
under which the sale of electricity to a 
related party with a subsequent sale to an 
unrelated party is treated as a sale to an 
unrelated party, should apply to the section 
45Y credit. Section 45 does not include a 
provision similar to section 45Y(a)(1)(A)
(ii), which provides that either (I) a tax-
payer must sell the electricity to an unre-
lated party, or (II) the taxpayer’s qualified 
facility must be equipped with a metering 
device owned and operated by an unre-
lated person, and the electricity must be 

sold, consumed or stored by the taxpayer 
during the taxable year. The inclusion of 
section 45Y(a)(1)(A)(ii) demonstrates that 
Congress intended to allow the section 
45Y credit for related party sales only if 
the taxpayer produces electricity at a qual-
ified facility that has a metering device 
owned and operated by an unrelated per-
son. Congress did not carve out an excep-
tion for related party sales for purposes of 
resale to unrelated persons and the final 
regulations cannot create one. To allow 
taxpayers to apply the concepts provided 
in Notice 2008-60 to the section 45Y 
credit for sales to unrelated parties would 
undermine the metering obligation in sec-
tion 45Y(a)(1)(A)(ii)(II). Accordingly, the 
Treasury Department and the IRS cannot 
adopt the commenter’s recommendation 
and the rule will be adopted as proposed. 

C. Credit phase out

Proposed §1.45Y-1(c) provided rules 
for calculating the amount of the credit 
under section 45Y(a) and the applicable 
phase-out percentages; defined the term 
“applicable year” and provided rules for 
determining the applicable year, including 
rules regarding the use of certain data-
sets in determining the applicable year. 
The definition of “applicable year” also 
applies for purposes of the section 48E 
credit phase-out rules. In the preamble 
to the proposed regulations, the Treasury 
Department and the IRS requested com-
ments on which datasets are most appro-
priate to determine the applicable year and 
why.

Commenters generally agreed with 
the Treasury Department and the IRS 
that the Energy Information Administra-
tion’s (EIA) Electric Power Annual and 
Monthly Energy Review, the EPA Inven-
tory of U.S. Greenhouse Gas Emissions 
and Sinks (GHGI), the EPA Greenhouse 
Gas Reporting Program (GHGRP), and 
the Emissions and Generation Resource 
Integrated Database (eGrid) are suitable 
datasets to determine the applicable year 
and recommended the final rules adopt 
one or more of these dataset(s) as provid-
ing the timeliest assessment of emissions 
to minimize potential confusion. One 
commenter suggested using a single annu-
ally published government data source, 
and recommended the EIA Monthly 
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Energy Review that delineates electricity 
sector greenhouse gas (GHG) emissions 
for 2022 and the following years. 

Review of the comments confirmed 
that the EIA Electric Power Annual and 
the EPA GHGI are well-established data 
sources that are representative of the 
annual GHG emissions from the produc-
tion of electricity in the United States. 
Moreover, the requirement in §1.45Y-
1(c)(4) that both the EIA Electric Power 
Annual and the EPA GHGI must be 
assessed separately increases certainty 
that emissions from the power sector meet 
the required levels.

Another commenter requested that the 
Treasury Department and the IRS con-
sider whether a single year drop in GHG 
emissions of less than the applicable year 
threshold followed by GHG emissions 
increases in subsequent years should trig-
ger the phase-out of the credits. 

Section 45Y(d)(3) describes the term 
“applicable year” as the later of 2032, or 
the calendar year in which the Secretary 
determines that the annual GHG emis-
sions from the production of electricity 
in the United States are equal to or less 
than 25 percent of the annual GHG emis-
sions from the production of electricity in 
the United States for calendar year 2022. 
Section 45Y(d)(2) provides that the sec-
tion 45Y credit phases out over a four-
year period subsequent to the applicable 
year. The statutory language describes the 
applicable year as a single year, and the 
credit phase-out begins subsequent to the 
applicable year. Based on the statutory 
language, the phase-out period is a con-
tinual period. Therefore, the statutory lan-
guage does not grant the Treasury Depart-
ment and the IRS authority to reverse a 
determination that GHG emissions were 
at a sufficient level to meet the definition 
of the applicable year. For this reason, the 
comment is not adopted. 

D. Qualified facility

The proposed regulations adopted the 
statutory definition of a “qualified facil-
ity.” Section 45Y(b)(1)(A) provides, in 
part, that a qualified facility is a facility 
for which the GHG emissions rate is not 
greater than zero. The GHG emissions 
rate is further defined in section 45Y(b)
(2). Section 45Y(b)(1)(B) provides that a 

facility is only treated as a qualified facil-
ity during the 10-year period beginning on 
the date the facility was originally placed 
in service. 

A commenter asked for clarification 
regarding changes to a facility that impact 
its GHG emissions rate from electric-
ity generation and whether such changes 
impact a qualified facility’s credit eligibil-
ity. The commenter requested confirma-
tion that a facility that initially operates 
with greater than zero GHG emissions 
but later operates with not greater than 
zero GHG emissions can still be consid-
ered a qualified facility under section 45Y. 
The commenter suggested clarifying that 
in the case of such a facility, the 10-year 
credit period begins when the facility first 
becomes a “qualified facility” operating 
at commercial scale with not greater than 
zero GHG emissions. The commenter 
asserted that providing a different inter-
pretation would disincentivize facilities 
that are built with the capacity to produce 
power with greater than zero GHG emis-
sions from undertaking such investment. 

The Treasury Department and the IRS 
note that section 45Y(b)(1)(B) treats a 
facility as a qualified facility only during 
the 10-year period beginning on the date 
the facility was originally placed in ser-
vice. Generally, a qualified facility is con-
sidered placed in service in the earlier of 
(i) the taxable year in which, under the 
taxpayer’s deprecation practice, the period 
for depreciation with the respect to such 
property begins; or (ii) the taxable year in 
which the qualified facility is placed in a 
condition or state of readiness and avail-
ability to produce electricity, whether in a 
trade or business or in the production of 
income. Accordingly, a facility that ini-
tially operates with greater than zero GHG 
emissions may later be treated as a qual-
ified facility if it meets the requirements 
under section 45Y(b) in a taxable year, 
but only during the 10-year period begin-
ning on the date the facility was originally 
placed in service. For example, taxpayer 
places in service a facility in year 1 that 
has GHG emission that are greater than 
zero. In year 6, the facility has GHG emis-
sions that are not greater than zero and is a 
qualified facility under section 45Y. If the 
facility continues to have not greater than 
zero GHG emissions, the facility contin-
ues to be a qualified facility under section 

45Y and taxpayer may claim the section 
45Y credit until year 10 (years 6 through 
10), provided the facility continues to 
have not greater than zero GHG emissions 
for each of the remaining years. The Trea-
sury Department and the IRS cannot adopt 
the commenter’s recommendation and the 
rule will be adopted as proposed. 

A commenter asserted that a facility 
qualifying for a section 45Y credit should 
not cease to be a qualified facility if, for 
a limited time or in a limited amount, it 
has a GHG emissions rate above zero 
(for example, as a result of a temporary 
change in fuel or feedstock). The com-
menter referenced Notice 2008-60, which 
it described as allowing the use of mini-
mal fossil fuels for flame startup and sta-
bilization in an open-loop biomass facil-
ity that qualifies under section 45. The 
commenter stated that zero-carbon fuels 
are not always available. The commenter 
emphasized that the proposed regulations 
under section 48E, in contrast to those 
under section 45Y, provide flexibility for 
purposes of recapture for those facilities 
that produce 10 grams of CO2e per kWh. 
As a result, the commenter requested that 
the final regulations allow a facility to 
claim the section 45Y credit for the days 
or months of the year during which the 
facility produces electricity with a GHG 
emissions rate of zero. The commenter 
asserted that flexibility is needed for de 
minimis emissions or periods during the 
tax year. 	

Section 45Y(b)(1)(A) defines a quali-
fied facility as having a GHG emissions 
rate from the production of electricity of 
not greater than zero. The statute does 
not provide a de minimis exception and 
the final regulations cannot create one. 
Accordingly, a facility cannot qualify for 
the section 45Y credit in a taxable year 
during the 10-year credit period after 
such facility is originally placed in ser-
vice if such facility has a GHG emissions 
rate from the production of electricity of 
greater than zero, even if for a limited 
time or in a limited amount. However, the 
Treasury Department and the IRS note 
that a facility’s failure to qualify for the 
section 45Y credit in one or more taxable 
years does not prevent such facility from 
qualifying for the section 45Y credit in 
any other taxable years during the 10-year 
credit period after such facility is origi-
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nally placed in service. The statute allows 
a facility a 10-year credit period from the 
date the facility is originally placed in 
service, and a facility can be considered 
a qualified facility for any taxable year 
during such 10-year credit period in which 
it satisfies the requirements of the section 
45Y credit.

E. Combined heat and power (CHP) 
property 

Proposed §1.45Y-1(a)(2) defined 
“combined heat and power (CHP) prop-
erty.” Proposed §1.45Y-1(d) set forth the 
credit eligibility requirements for CHP 
property; provided rules for determining 
the energy efficiency percentage of CHP 
property and for calculating electricity 
produced by CHP property; and defined 
the term “heat rate” and provided rules for 
its calculation.

Section 45Y(g)(2) generally pro-
vides special rules for the calculation of 
the credit with respect to CHP property. 
Section 45Y(g)(2)(A)(i) states that “the 
kilowatt hours of electricity produced 
by a taxpayer at a qualified facility shall 
include any production in the form of use-
ful thermal energy by any combined heat 
and power system property within such 
facility.” Section 45Y(g)(2)(A)(i) requires 
the thermal energy output from a CHP 
property to be included in determining 
the energy that qualifies for the credit in 
contrast to a non-CHP facility, for which 
only the electricity generation should be 
credited. For example, if a CHP property 
produces 1 kWh of electricity output and 1 
kWh of thermal output, then the taxpayer 
that owns the CHP property may compute 
a credit based on production of 2 kWh of 
electricity. 

Section 45Y(g)(2)(B) provides that the 
term “combined heat and power property” 
has the same meaning given such term by 
section 48(c)(3) (without regard to sub-
paragraphs (A)(iv), (B), and (D) thereof). 
Section 48(c)(3)(C)(i) and proposed 
§1.45Y-1(d)(2) define the energy effi-
ciency percentage for purposes of a CHP 
property as a fraction— (I) the numera-
tor of which is the total useful electrical, 
thermal, and mechanical power produced 
by the system at normal operating rates, 
and expected to be consumed in its nor-
mal application, and (II) the denominator 

of which is the lower heating value of 
the fuel sources for the system. Section 
45Y(g)(2)(C)(ii) provides that the term 
“heat rate” means the amount of energy 
used by the qualified facility to generate 
1 kilowatt hour of electricity, expressed 
as British thermal units per net kilowatt 
hour generated. Proposed §1.45Y-1(d)(3)
(ii) addressed how to determine the “heat 
rate” for a qualified facility that includes 
CHP property that uses combustion. In 
the preamble to the proposed regulations, 
the Treasury Department and the IRS 
requested comments regarding the appli-
cation of the energy efficiency percentage 
requirements to CHP property for which 
there is no combustion and whether the 
statutory definition of “heat rate” for this 
property should be further clarified in the 
final regulations.

One commenter addressed the appli-
cation of the energy efficiency percentage 
requirements to CHP property involving 
nuclear power and recommended the final 
regulations adopt the EIA’s definition of 
“heat content” as a substitute for the lower 
heating value used to calculate the energy 
efficiency of a CHP property. The com-
menter emphasized that the lower heat-
ing value usually applies to combustion 
fuels, not fuels such as uranium that are 
non-combustible, and for non-combus-
tion fuels the lower heating value should 
be the same as the heat content. Another 
commenter made a similar request that 
the final regulations permit the use of 
a nuclear reactor’s maximum licensed 
thermal output to serve as the functional 
equivalent of the lower heating value of 
fuel sources, in recognition that nuclear 
fission does not involve combustion. 

A separate commenter requested the 
final regulations establish a methodology 
for taxpayers to determine the energy effi-
ciency percentage for CHP property using 
non-combustible fuel sources for which 
there is no lower heating value. With 
respect to the definition of heat rate, the 
commenter asserted that the methodology 
in proposed §1.45Y-1(d)(3)(ii)(B) to cal-
culate heat rate does not take into account 
that there is no lower heating value for 
CHP property using non-combustible fuel 
sources. The commenter further ques-
tioned the accuracy of the formula for 
converting from BTU to kWh to calcu-
late electricity produced by CHP property 

because the formula relies upon a defini-
tion of heat rate that does not account for 
CHP property using non-combustion fuel 
sources. The commenter recommended 
providing a conversion formula in the 
final regulations for CHP property using 
non-combustion fuel sources.

The Treasury Department and the 
IRS recognize there is a gap in the cur-
rent guidance regarding how to calcu-
late the energy efficiency percentage and 
heat rate for fuels without lower heating 
values as referenced in section 48(c)(3)
(C)(i)(II) and the proposed methodology 
in proposed §1.45Y-1(d)(3)(ii)(B). The 
lower heating value is intended to provide 
a measure for the energy released when 
a fuel is combusted under certain condi-
tions. Fuels that are not combusted will 
not have a lower heating value, but the 
amount of energy such fuels could release 
under certain conditions can still be mea-
sured.

The Treasury Department and the IRS 
agree with commenters that the final regu-
lations should permit the use of a nuclear 
reactor’s thermal output to serve as the 
functional equivalent of the lower heating 
value of fuel sources, in recognition that 
nuclear fission does not involve combus-
tion. The final regulations are amended 
accordingly. With respect to other tech-
nologies, the Treasury Department and the 
IRS will continue to consult with experts 
in order to develop additional approaches 
that are either generally applicable or 
appropriate for other particular technol-
ogies. The final regulations are therefore 
also amended to reflect this continuing 
consideration and to provide flexibility to 
prescribe these additional approaches in 
guidance published in the Internal Reve-
nue Bulletin. Section 1.45Y-1(d)(2) and 
(d)(3)(ii)(B) of the final regulations are 
revised accordingly. 

In addition, for organizational pur-
poses, the definition under proposed 
§1.45Y-1(a)(2) of a unit of a qualified 
facility for purposes of CHP property, has 
been moved within the definition of a unit 
of a qualified facility under §1.45Y-2(b)
(2)(i). 

F. 80/20 rule 

The 80/20 Rule is designed to broaden 
the availability of investment and produc-
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tion tax credits by providing a new origi-
nal placed in service date for a qualified 
facility that includes some components 
of property previously placed in service, 
rather than requiring the qualified facility 
to be composed entirely of new compo-
nents of property. In the context of section 
45Y, the 80/20 Rule applies at the qual-
ified facility level to the components of 
property within the unit of qualified facil-
ity. Proposed §1.45Y-4(d)(1) provided 
that for purposes of section 45Y(b)(1)(B), 
a facility may qualify as originally placed 
in service even if it contains some used 
components of property within the unit of 
qualified facility, provided the fair mar-
ket value of the used components of the 
unit of qualified facility is not more than 
20 percent of the total value of the unit of 
qualified facility (that is, the cost of the 
new components of property plus the fair 
market value of the used components of 
property within the unit of qualified facil-
ity).

Although this section focuses on the 
80/20 Rule in the section 45Y context, 
section III.E. of this Summary of Com-
ments and Explanation of Revisions 
describes some comments received on 
both sections 45Y and 48E. This includes 
discussion of the interaction between the 
rule for addition of a new unit or an addi-
tion of capacity (Incremental Production 
Rule) and the 80/20 Rule. As described in 
that section, the Treasury Department and 
the IRS agree that the statutory provisions 
allowing for new units and additions of 
capacity provided in sections 45Y(b)(1)
(C) and 48E(b)(3)(B)(i) are separate and 
distinct from the 80/20 Rule. If a retro-
fitted facility satisfies the 80/20 Rule, the 
final regulations provide that the facility 
will be treated as newly placed in service 
even if the taxpayer also satisfies the provi-
sions regarding new units and additions of 
capacity. These final regulations provide 
an additional example, in §1.45Y-4(c)(5)
(v) that specifically addresses decommis-
sioned and restarted facilities. In response 
to a comment, the Treasury Department 
and the IRS removed the reference to a 
decommissioned nuclear facility in Exam-
ple 3 in §1.45Y-4(c)(6)(iii) to avoid refer-
ring to decommissioned and restarted 
nuclear facilities in the additions of capac-
ity rule and the 80/20 Rule. Additionally, 
§1.45Y-4(d)(1) is clarified to confirm that 

a qualified facility that meets the require-
ments of section 45Y(b)(1)(A) may claim 
the full section 45Y credit rather than the 
credit resulting from the addition of a new 
unit or an addition of capacity.

While commenters generally supported 
the need for the 80/20 Rule for the sec-
tion 45Y credit, commenters also asked 
for clarity regarding the application of the 
80/20 Rule. A commenter requested clari-
fication that a facility that previously qual-
ified for a credit under section 45 or 48 
and is later retrofitted may be eligible for 
a section 45Y or 48E credit if it satisfies 
the 80/20 Rule. The Treasury Department 
and the IRS agree that if a qualified facil-
ity under section 45 or an energy property 
under section 48 is later retrofitted in a 
manner that satisfies the 80/20 Rule, it 
will be considered a new qualified facility 
and may be eligible for a section 45Y or 
48E credit so long as the qualified facility 
meets all requirements of section 45Y or 
48E.

Another commenter generally stated 
that under Notice 2018-59, 2018-28 I.R.B. 
196, the 80/20 Rule applies at the prop-
erty level and not the project or system 
level. The commenter requested that the 
80/20 Rule similarly only apply at the 
property level for the section 45Y credit. 
In response to this comment, the Treasury 
Department and the IRS confirm that for 
purposes of the section 45Y credit, the 
80/20 Rule does not apply to a project or 
system but instead to a qualified facility. 
Proposed §1.45Y-4(d)(1) set forth the 
80/20 Rule for purposes of the section 
45Y credit and applies the rule to a ret-
rofitted qualified facility. The 80/20 Rule 
applies at the qualified facility level to the 
components of property within the unit 
of qualified facility. The final regulations 
retain this application of the 80/20 Rule to 
the section 45Y credit.

Another commenter requested clar-
ification regarding how the 80/20 Rule 
is applied for purposes of section 45Y 
by comparing its application to section 
48E. The commenter pointed out that 
proposed §1.48E-4(c)(4) looked only to 
functionally interdependent components 
of property (and not integral property) to 
determine what is considered new com-
ponents of the unit of qualified facility, 
while proposed §1.45Y-4(d) did not. This 
commenter requested clarification regard-

ing which components are included in the 
determination under the 80/20 Rule for 
purposes of the section 45Y credit. Sim-
ilarly, another commenter recommended 
that the final regulations define a “unit of 
qualified facility” as the specific compo-
nents necessary for the production of elec-
tricity and not the integral property essen-
tial to the completeness of that function. 
With respect to dam-based hydropower 
facilities, another commenter supported 
proposed §1.45Y-4(d) permitting existing 
dam-based hydroelectric facilities to qual-
ify for the 80/20 Rule. The commenter 
asked to confirm that the 80/20 Rule is 
applied on a turbine-by-turbine basis and 
not the whole facility, because individual 
turbines may be repowered separately. As 
noted earlier, the 80/20 Rule applies at the 
qualified facility level to the components 
of property within the unit of qualified 
facility and therefore in the context of a 
hydropower facility the 80/20 Rule cannot 
be applied on a turbine-by-turbine basis. 

The Treasury Department and the 
IRS decline to modify the proposed rule 
in response to these requests for specific 
applications to particular technologies. 
Proposed §1.45Y-2(b)(2)(i) provided that 
for purposes of the section 45Y credit, the 
unit of qualified facility includes all func-
tionally interdependent components of 
property (as defined in proposed §1.45Y-
2(b)(2)(ii)) owned by the taxpayer that 
are operated together and that can operate 
apart from other property to produce elec-
tricity.

Proposed §§1.45Y-4(d)(2) and 1.48E-
4(c)(3) both provided that the cost of 
new components of the unit of quali-
fied facility includes all costs properly 
included in the depreciable basis of the 
new components of property of the unit 
of qualified facility. Under both proposed 
§§1.45Y-2(b)(2) and 1.48E-2(b)(2), a 
unit of qualified facility only includes 
functionally interdependent components 
of property and not integral property. 
Thus, the Treasury Department and the 
IRS agree with the commenter that only 
functionally interdependent property is 
taken into account to determine whether 
a retrofitted qualified facility satisfies the 
80/20 Rule for purposes of sections 45Y 
and 48E. Proposed §1.48E-4(c)(4) pro-
vided a rule allowing costs for integral 
property to be included in determining 
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the section 48E credit after it has been 
determined that the qualified facility has 
satisfied the 80/20 Rule. Because the sec-
tion 45Y credit is a production tax credit 
calculated based on electricity produced 
and not the amount of investment in the 
qualified facility, there is no need for a 
rule similar to proposed §1.48E-4(c)(4) 
in the final regulations under section 45Y. 

III. Rules Specific to Section 48E

Proposed §1.48E-1(b)(1) provided 
rules for determining the amount of the 
credit; defined the term “applicable per-
centage;” and explained how to determine 
the applicable percentage for a qualified 
facility. Proposed §1.48E-1(c) provided 
the credit phase-out rules and proposed 
§1.48E-1(c)(3) defined applicable year 
for purposes of the credit phase-out rules 
by reference to proposed §1.45Y-1(c)(3). 
See section II.C. of this Summary of Com-
ments and Explanation of Revisions for a 
discussion of those rules. 

A. Organization of Proposed §1.48E-2

Proposed §1.48E-2(a) defined a quali-
fied facility for purposes of section 48E. 
Proposed §1.48E-2(b) described the 
property included in a qualified facility 
for purposes of section 48E, defined the 
terms “unit of qualified facility” as well as 
“functionally interdependent” and “inte-
gral part” (both as they apply to a qualified 
facility), and provided several examples 
to illustrate the rules. Proposed §1.48E-
2(c) provided rules for the coordination of 
the section 48E credit with certain other 
Federal income tax credits with respect to 
qualified facilities. Proposed §1.48E-2(d) 
provided rules for determining the quali-
fied investment with respect to a qualified 
facility. Proposed §1.48E-2(e) defined 
the term “qualified property.” Proposed 
§1.48E-2(f) defined certain terms related 
to requirements for qualified property, 
including “tangible personal property,” 
“other tangible property,” “construction, 
reconstruction, or erection of qualified 
property,” “acquisition of qualified prop-
erty,” “original use of qualified property,” 
“depreciation allowable,” “placed in ser-
vice” and “claim.” Proposed §1.48E-2(g) 
provided rules for energy storage technol-
ogy (EST).

The Treasury Department and the IRS 
determined that the organization of pro-
posed §1.48E-2, as it related to qualified 
facilities, did not adhere to the organiza-
tion of section 48E. The final regulations 
reorganize §1.48E-2 to more clearly fol-
low the organization of section 48E. The 
Treasury Department and the IRS do not 
intend for the reorganization of §1.48E-2 
to create any substantive differences from 
the rules as they were provided in the pro-
posed regulations. 
As reorganized, §1.48E-2(a) of these 
final regulations provides the rules for 
determining the qualified investment 
with respect to a qualified facility. Sec-
tion 1.48E-2(b) defines the term “quali-
fied facility” as it relates to section 48E, 
as well as the term “placed in service.” 
Section 1.48E-2(c) defines the term 
“qualified property.” Section 1.48E-2(d) 
provides the rules for property included 
in a qualified facility, including a descrip-
tion of “unit of qualified facility” and 
“integral part,” and provides examples 
illustrating these rules. Section 1.48E-
2(e) provides definitions related to the 
requirements for qualified property. Sec-
tion 1.48E-2(f) provides rules for the 
coordination of the section 48E credit 
with certain other Federal income tax 
credits with respect to qualified facilities 
and includes examples to illustrate those 
rules. Section 1.48E-2(g) provides rules 
relating to EST. Finally, the definition of 
the term “claim” for both a qualified facil-
ity and EST is moved to §1.48E-1(a)(2) 
and is modified to also apply to the other 
Federal income tax credits described in 
section 48E(b)(3)(C).

B. Qualified investment with respect to a 
qualified facility and qualified property

Proposed §1.48E-2(d) described a quali-
fied investment with respect to any quali-
fied facility. Proposed §1.48E-2(e) defined 
“qualified property” for purposes of pro-
posed §1.48E-2(a). 

A commenter requested that the final 
regulations clarify that the qualified prop-
erty included in a qualified investment in a 
qualified hydropower facility includes all 
the components and property identified as 
qualified property in prior guidance under 
section 48, up through and including the 
substation at which the electrical voltage 

is stepped up to transmission voltage. Sim-
ilarly, another commenter asked whether 
the scope of qualified property under sec-
tion 48E(b)(2) includes all property iden-
tified as energy property under section 
48(a)(3), unless explicitly excluded under 
section 48E.

The Treasury Department and the IRS 
recognize that some technologies may 
be creditable under both sections 48 and 
48E. Although the rules for eligibility dif-
fer between the two sections, they share 
many overlapping concepts (for example, 
functional interdependence and integral 
property). For those facilities that gener-
ate electricity and for EST that are eligible 
for both the section 48 and 48E credits, the 
Treasury Department and the IRS expect 
similar property to be eligible. How-
ever, the application of these concepts to 
a specific facility or EST is ultimately a 
fact-specific determination.

That said, unlike section 48, these final 
regulations are technology neutral, and 
the rules are meant to apply to all qual-
ified facilities. A definitive response to 
these comments would require the Trea-
sury Department and the IRS to conduct a 
complete factual analysis of the property 
in question, which may include informa-
tion beyond that which was provided by 
the commenters. Because more informa-
tion is needed to make the determina-
tions requested by the commenters, the 
requested clarifications are not addressed 
in these final regulations. 

C. Energy storage technology overview

1. In General

Proposed §1.48E-2(g) provided rules 
defining a unit of EST. Section 48E(c)
(2) defines the term “energy storage tech-
nology” by reference to section 48(c)(6) 
(noting that the beginning of construction 
requirement in section 48(c)(6)(D) does 
not apply). A commenter suggested clar-
ifying that EST may include either “prop-
erty . . . which receives, stores, and deliv-
ers energy for conversion,” or “thermal 
energy storage property,” by reading the 
“and” between sections 48(c)(6)(A)(i) and 
(ii) as disjunctive. The Treasury Depart-
ment and the IRS confirm that the term 
“and” between sections 48(c)(6)(A)(i) and 
(ii) is disjunctive for purposes of section 
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48E(c)(2) and property described in sec-
tion 48(c)(6)(A)(i) or (ii) are included as 
EST. 

2. Functionally Interdependent

Proposed §1.48E-2(g)(2)(i) provided 
that, for purposes of the section 48E 
credit, a unit of EST includes all function-
ally interdependent components of prop-
erty (as defined in proposed §1.48E-2(g)
(2)(ii)) owned by the taxpayer that are 
operated together and that can operate 
apart from other property to perform the 
intended function of the EST. Proposed 
§1.48E-2(g)(2)(ii) provided that compo-
nents are functionally interdependent if 
the placing in service of each of the com-
ponents is dependent upon the placing in 
service of each of the other components to 
perform the intended function of the EST.

A commenter requested that the Trea-
sury Department and the IRS explicitly 
clarify that the section 48E credit can be 
claimed with respect to EST that is co-lo-
cated and used in conjunction with elec-
tricity generation equipment for which 
the section 45 or 45Y credits are claimed, 
without regard to whether the EST would 
be considered a functionally interdepen-
dent component or an integral part of the 
electricity generation equipment under 
other rules or whether the EST and elec-
tricity generation equipment are owned by 
the same or different taxpayers. 

Section 48E(a) provides that the clean 
electricity investment credit is determined 
separately with respect to any qualified 
facility and any EST. This statutory text 
establishes an important categorical dis-
tinction between qualified facilities and 
ESTs. While integral property may be 
shared by a co-located qualified facility 
and an EST, a unit of qualified facility and 
a unit of EST cannot share components 
for purposes of section 48E. Further, the 
Treasury Department and the IRS confirm 
that an EST is eligible for the section 48E 
credit if it satisfies the requirements of 
section 48E, even if the EST is co-located 
with a qualified facility that has claimed 
the section 45 or 45Y credits. See section 
III.C.6. of this Summary of Comments 
and Explanation of Revisions for addi-
tional discussion of comments on co-lo-
cated, or “hybrid,” projects that include an 
EST and qualified facility. 

3. Qualified Investment with Respect to 
Energy Storage Technology

Proposed §1.48E-2(g)(4) provided 
that the qualified investment with respect 
to any EST for a taxable year is the basis 
of any EST placed in service by the tax-
payer during such taxable year. Com-
menters requested clarification that the 
entire cost basis of EST property that 
converts energy to electricity is eligible 
for the section 48E credit, even if some 
functionally interdependent property is 
used to produce heat. The commenters 
asserted that there is no statutory require-
ment that the energy stored be exclu-
sively converted to electricity and that 
the Code is silent about any minimum 
percentage requirement of energy being 
converted to electricity.

Proposed §1.48E-2(g)(6)(i) described 
electrical energy storage property as prop-
erty (other than property primarily used 
in the transportation of goods or individ-
uals and not for the production of elec-
tricity) that receives, stores, and delivers 
energy for conversion to electricity and 
has a nameplate capacity of not less than 
5 kWh. This definition is adopted from 
section 48E(c)(2), which defines “energy 
storage technology” including electrical 
energy storage property by reference to 
section 48(c)(6). Because the purpose of 
an electrical energy storage property is to 
receive, store and deliver energy for con-
version to electricity, not to produce ther-
mal energy, components of property of an 
energy storage property used to produce 
thermal energy would be subject to the 
incremental cost rule discussed in section 
III.G. of this Summary of Comments and 
Explanation of Revisions. 

4. Placed in Service 

Proposed §1.48E-2(g)(5)(i) provided 
rules for determining when an EST has 
been placed in service for purposes of 
the section 48E credit. Notwithstanding 
the general rules provided in proposed 
§1.48E-2(g)(5)(i), an EST with respect to 
which an election is made under section 
50(d)(5) of the Code and §1.48-4 to treat 
the lessee as having purchased such EST 
is considered placed in service by the les-
sor in the taxable year in which possession 
is transferred to such lessee.

Commenters suggested expanding the 
definition of placed in service for EST 
because “energy storage may charge 
and discharge prior to being ready for 
commercial operation.” Specifically, a 
commenter suggested that EST property 
should be treated as placed in service 
when (i) such property has all licenses, 
permits, and approval required to store 
and dispatch power, (ii) pre-operational 
testing is complete, (iii) the taxpayer has 
title to the property, and (iv) the property 
is available to store and discharge power 
on a regular, commercial basis.

Instead of providing specific indicia of 
when an EST is treated as being placed in 
service, the rule in proposed §1.48E-2(g)
(5)(ii) provided general principles for a 
taxpayer to determine when an EST has 
been placed in service that are broadly 
applicable to all types of EST. These prin-
ciples are based upon the placed in service 
rules provided by §1.48-9(b)(5), which 
generally adopt the placed in service rules 
of §1.46-3(d)(1). The general principles 
under §1.46-3(d)(1) have applied to the 
section 48 credit since its enactment. These 
principles are well-understood, general 
standards for determining when property 
is placed in service, and they are widely 
relied upon by industry. The Treasury 
Department and the IRS view the general 
principles provided by the proposed rule 
as adequate for determining when EST is 
placed in service, and as sufficiently broad 
to address these commenters’ concerns. 
Therefore, the final regulations adopt the 
placed in service rules as proposed. 

5. Electrical Energy Storage Property 

Proposed §1.48E-2(g)(6)(i) described 
electrical energy storage property as prop-
erty (other than property primarily used in 
the transportation of goods or individuals 
and not for the production of electricity) 
that receives, stores, and delivers energy 
for conversion to electricity and has a 
nameplate capacity of not less than 5 kWh. 
For example, subject to the exclusion for 
property primarily used in the transpor-
tation of goods or individuals, electrical 
energy storage property includes but is not 
limited to rechargeable electrochemical 
batteries of all types (such as lithium-ion, 
vanadium redox flow, sodium sulfur, and 
lead-acid); ultracapacitors; physical stor-
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age such as pumped storage hydropower, 
compressed air storage, and flywheels; as 
well as reversible fuel cells.

Commenters asked for clarification 
regarding what constitutes property “pri-
marily used” in the transportation of goods 
or individuals. One commenter suggested 
that the final regulations provide a bright 
line rule and clarify that property that 
receives, stores, and delivers energy for 
conversion to electricity and is intended 
to be used for less than 35 percent of its 
hours of use in a calendar year for trans-
porting goods or individuals is not consid-
ered “primarily used in the transportation 
of goods or individuals.” In this comment-
er’s view, property, including a school bus, 
that receives, stores, and delivers energy 
for conversion to electricity that is used 
less than 35 percent of its hours of use in 
a calendar year for transporting goods or 
individuals is not primarily used for trans-
portation. However, the commenter clar-
ified that if electric school buses paired 
with a bidirectional vehicle-to-grid (V2G) 
charger are permitted to qualify as EST, 
then the charger itself should not be con-
sidered part of the electrical energy stor-
age property.

The final regulations mirror the lan-
guage of section 48E(c)(2), which adopts 
the definition of EST provided in section 
48(c)(6)(A), and excludes property pri-
marily used in the transportation of indi-
viduals or goods. The Treasury Depart-
ment and the IRS consider school buses as 
primarily used in transportation because 
the primary reason for a taxpayer to 
acquire school buses is to transport indi-
viduals, not store energy, notwithstanding 
the overall amount of time buses are used 
to actually transport individuals. A “bright 
line” test requested by the commenter is 
not feasible because any given situation 
and determination is fact dependent. 

In addition, there are other IRA tax 
incentives intended to benefit some tech-
nologies for which these commenters seek 
section 48E credit eligibility. For instance, 
section 45W of the Code provides a tax 
credit for vehicles such as electric school 
buses. Furthermore, a notice of proposed 
rulemaking (REG-118269-23) published 
in the Federal Register (89 FR 76759) on 
September 19, 2024, regarding the sec-
tion 30C alternative fuel vehicle refueling 
property credit (September 2024 proposed 

regulations) proposed a definition for 
property primarily used in the transpor-
tation of goods or individuals and not for 
the production of electricity for purposes 
of sections 48 and 48E. In particular, pro-
posed §1.48E-2 provided that energy stor-
age property is primarily used in the trans-
portation of goods or individuals and not 
for the production of electricity, and there-
fore is not EST eligible for the section 48E 
credit, if a credit is claimed under section 
30C for such property. Comments regard-
ing this proposed definition will be further 
addressed in the Treasury decision that 
finalizes the September 2024 proposed 
regulations. The Treasury Department 
and IRS note that energy storage property 
for which the section 30C credit is not 
claimed may be creditable as EST under 
sections 48 and 48E if that property meets 
the requirements of those tax credits.

6. Hybrid Systems (Qualified Facility + 
EST)

Several commenters addressed the 
treatment of qualified facilities, such as 
solar generation facilities, and EST that 
are co-located, or so-called “hybrid” proj-
ects. At least one commenter supported 
treating a qualified facility and EST as 
separate for purposes of the section 48E 
credit. The commenter emphasized that 
such an approach is critical for the long-
term success of the section 45Y and 48E 
credits, and importantly, will align with 
the goal of the domestic content bonus 
credit amount to reshore clean energy sup-
ply chains.

Other commenters requested that tax-
payers be able to elect a single section 
48E credit for hybrid systems, consisting 
of a qualified facility and an EST, and 
sought clarification of whether property 
included in a unit of EST may be included 
in a unit of qualified facility. A commenter 
noted that for purposes of rooftop solar 
and storage hybrid systems, the EST and 
the solar energy property are dependent 
upon each being placed in service because 
both are essential to the completeness of 
the intended function of the hybrid sys-
tem. Commenters asserted that includ-
ing EST in the definition of “integral 
part” of a qualified facility and providing 
examples of dual eligibility for section 
48 and 48E credits during the transition 

period would help maintain consistency 
and reduce administrative burdens. One 
commenter recommended modifying pro-
posed §1.48E-2(b) to clarify that EST may 
(but is not required to) be considered an 
integral part of a qualified facility. Com-
menters stated that such a clarification 
would align with current guidance for the 
domestic content bonus credit amount and 
the test for determining whether multiple 
energy properties will be considered an 
energy project under the section 48 pro-
posed regulations. Another commenter 
stated that this approach would allow for 
increased technological flexibility for pur-
poses of the section 48E credit and would 
allow residential solar energy developers 
to continue claiming a single credit for 
hybrid systems. A commenter claimed 
that adding EST as an integral part of a 
qualified facility would allow utility scale 
solar energy developers the option to 
claim separate credits for the EST and the 
qualified facility under the section 48E 
proposed regulations. 

Another commenter suggested permit-
ting a taxpayer developing a hybrid sys-
tem and claiming the section 48E credit on 
both the qualified facility and EST to elect 
to treat them as a single energy project. 
Other commenters requested that the final 
regulations clarify that even if qualified 
facilities and EST are separate categories 
under section 48E, a taxpayer developing 
a hybrid system that incorporates both 
may file a single Form 3468, Investment 
Credit, and register only once for purposes 
of section 6418 of the Code relating to 
transfer elections for eligible credits (sec-
tion 6418 credit transfer elections).

As noted earlier in section III.C.2. of 
this Summary of Comments and Explana-
tion of Revisions, the statutory framework 
of section 48E does not support treating 
a qualified facility and EST as a single 
creditable property. Instead, the text of 
section 48E repeatedly treats a qualified 
facility and EST as separately creditable 
properties. Accordingly, there is no stat-
utory basis to allow taxpayers an option 
to claim a single credit for hybrid systems 
that include both qualified facilities and 
EST. In addition, although beyond the 
scope of these final regulations, the Trea-
sury Department and the IRS note that, 
because a hybrid system would be con-
sidered two separate eligible credit prop-
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erties, a taxpayer would need to register 
them separately for purposes of making 
section 6418 credit transfer elections. See 
§§1.6418-1(d) and 1.6418-4. 

Some commenters also requested that 
the final regulations provide an option to 
claim a single credit for a hybrid system 
rather than two credits, one for the EST 
and one for the qualified facility, in part, 
because those commenters currently enter 
into a single leasing agreement with cus-
tomers for both a solar qualified facility 
and an EST. These commenters expressed 
concern about whether, under the pro-
posed regulations, they would need to 
enter into separate contracts for the solar 
qualified facility and the EST. These com-
menters noted that if they are able to use 
a single contract, the contract will need to 
have separate term lengths for the solar 
qualified facility and the EST to satisfy 
the leasing rules for tax purposes. These 
commenters raised the issue that since a 
solar qualified facility and an EST gener-
ally have different useful lives the leasing 
rules could not cover both the solar qual-
ified facility and the EST if they claimed 
separate credits. 

The Treasury Department and the IRS 
are not aware of any case law or guid-
ance related to leasing rules that would 
require a taxpayer to break up the scope of 
a lease into components before analyzing 
whether there is a true lease for tax pur-
poses regardless of the useful life of dif-
ferent assets included in the lease. In order 
to claim section 48E credits for both the 
solar qualified facility and an EST that are 
part of a combined solar qualified facility 
and EST, a taxpayer must retain owner-
ship of both at the time such property is 
placed in service. This is true regardless of 
whether there are separate credits or sepa-
rate credit calculations required for a solar 
qualified facility and an EST. While the 
final regulations define a unit of property 
as a qualified facility or an EST for pur-
poses of section 48E, the final regulations 
are not intended to apply more broadly to 
define what comprises a unit of property 
for any other purpose of the Code. 

Another commenter requested that the 
section 48E credit be made available for 
pumped storage hydropower property, 
including if such property overlaps or 
shares property with a qualified hydro-
power facility that has claimed or will 

claim the credit under section 45 or 45Y, 
and that no allocation of costs is required 
with respect to such overlapping property. 

The Treasury Department and the 
IRS confirm that an EST is eligible for a 
separate section 48E credit if it satisfies 
the requirements of section 48E and the 
section 48E regulations. A taxpayer that 
makes a qualified investment with respect 
to a qualified facility or an EST is eligible 
for the section 48E credit only to the extent 
of the taxpayer’s eligible investment in the 
qualified facility or EST. As described in 
proposed §1.48E-2(b)(3)(vi), multiple 
qualified facilities (whether owned by one 
or more taxpayers), including qualified 
facilities with respect to which a taxpayer 
has claimed a credit under section 48E, 
45, or 45Y or another Federal income 
tax credit, may include shared property 
that may be considered part of a qualified 
investment for each qualified facility so 
long as the cost basis for the shared prop-
erty is properly allocated to each qualified 
facility and the taxpayer only claims a sec-
tion 48E credit with respect to the portion 
of the cost basis properly allocable to the 
qualified facility for which the taxpayer 
is claiming a section 48E credit. The pro-
posed rule addresses the commenter’s 
concerns and will be adopted as proposed. 

7. Thermal Energy Storage Property

Proposed §1.48E-2(g)(6)(ii) defined 
thermal energy storage property as prop-
erty comprising a system that is directly 
connected to a heating, ventilation, or air 
conditioning (HVAC) system; removes 
heat from, or adds heat to, a storage 
medium for subsequent use; and provides 
energy for the heating or cooling of the 
interior of a residential or commercial 
building. Thermal energy storage prop-
erty includes equipment and materials, 
and parts related to the functioning of 
such equipment, to store thermal energy 
for later use to heat or cool, or to provide 
hot water for use in heating a residential 
or commercial building. Thermal energy 
storage property does not include a swim-
ming pool, CHP property, or a building or 
its structural components. 

Several commenters requested addi-
tional examples of thermal energy stor-
age property and asked whether specific 
property would be considered part of 

thermal energy storage. For example, a 
commenter recommended including an 
example of thermal energy storage prop-
erty that includes phase change materials 
operating as a battery in place of a refrig-
eration cycle to reduce energy consump-
tion in cold storage. Several commenters 
requested an example allowing for solar 
thermal systems to be treated as thermal 
energy storage property and noted that 
solar thermal systems are explicitly eli-
gible under the section 48 credit. A com-
menter specifically contended that solar 
thermal systems that collect energy from 
the sun to heat a storage medium (for 
example, water) and then provide energy 
through an HVAC system for a residential 
or commercial building should be treated 
as thermal energy storage systems under 
section 48E. 

Another commenter suggested clar-
ifying that energy storage technology 
includes property capable of discharging 
both heat and electricity regardless of 
how the facility’s heat is utilized as long 
as the facility has an electrical name-
plate capacity of at least 5 kWh and the 
taxpayer claims a section 48E credit only 
on the parts of the facility that are essen-
tial to receiving, storing, and delivering 
energy for the conversion to electricity 
(that is, excluding components related 
to discharging heat). A different com-
menter suggested clarifying that thermal 
energy storage property includes prop-
erty directly connected to a refrigeration 
system given that refrigeration systems 
are a subset of HVAC systems. Another 
commenter requested clarifying that oth-
erwise-qualifying property that operates 
squarely within an HVAC ecosystem, or 
directly in connection with such a system, 
and that directly impacts the temperature 
of air being conditioned by an HVAC 
system, is “directly connected” to such 
system within the meaning of section 
48E (and section 48); and non-structural, 
energy-saving, portable products that are 
incorporated into building elements spe-
cifically because of their energy-saving 
properties are not themselves “a building 
or its structural components,” and remain 
non-structural even if integrated into a 
ceiling. 

Another commenter suggested provid-
ing examples of thermal energy storage 
property that include thermal ice or chilled 
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water storage systems that use electricity 
to run a refrigeration cycle to produce ice 
or chilled water that is later connected to 
the HVAC system as an exchange medium 
for air conditioning the building, heat 
pump systems that store thermal energy in 
an underground tank or borehole field to 
be extracted for later use for heating and/
or cooling, and electric furnaces that use 
electricity to heat bricks to high tempera-
tures and later use this stored energy to 
heat a building through the HVAC system. 
Similarly, a commenter recommended 
several modifications to the examples 
of thermal energy storage in proposed 
§1.48E–2(g)(6)(ii): (i) replace the refer-
ence to “thermal ice storage systems” with 
“chilled water or ice storage systems,” (ii) 
acknowledge that tanks could be above or 
below ground, and (iii)  include “electric 
boilers that use electricity to heat water 
and later use this stored energy to provide 
heat and/or domestic hot water to a build-
ing through the HVAC system.” Several 
other commenters suggested clarifying 
whether the phrase “directly connect to” 
in proposed §1.48E-2(g)(6)(ii) means that 
thermal storage systems that function as 
self-contained heating or cooling systems 
qualify as thermal energy storage prop-
erty. 

The Treasury Department and the IRS 
agree that the definition of thermal energy 
storage property requires clarification. 
Proposed §1.48E-2(g)(6)(ii) defined ther-
mal energy storage property, in part, as a 
system which “removes heat from, or adds 
heat to, a storage medium for subsequent 
use.” The Treasury Department and the 
IRS understand the phrase “adds heat to” 
as including equipment that is involved 
in adding, or transferring, already-exist-
ing heat from one medium to the storage 
medium, but not equipment involved in 
transforming other forms of energy into 
heat in the first instance. Equipment that 
just adds (or removes) heat includes tech-
nologies, like heat pumps, that draw heat 
from the ambient air or other stores of heat 
and adds that heat to a storage medium. 
By contrast, equipment that transforms 
other forms of energy into heat in the first 
instance, for example through combustion 
or electric resistance, is not property that 
“removes heat from, or adds heat to” a 
storage medium and is therefore not an eli-
gible component of a thermal energy stor-

age property. For example, a conventional 
gas boiler with an integrated storage tank 
would not generally be thermal energy 
storage property, as it would generate new 
heat in the first instance through combus-
tion and subsequently add that heat to the 
storage medium, rather than merely add-
ing existing heat to the storage medium. 
While the gas boiler elements would not 
be part of such property, the integrated 
storage tank, may be thermal energy stor-
age property if it otherwise meets the ther-
mal energy storage property definition. 
Further, an air-to-water heat pump with a 
thermal storage tank, for example, would 
generally be thermal energy storage prop-
erty provided it otherwise meets the defi-
nition of thermal energy storage. This 
could be the case even if the heat pump 
also serves a purpose in the connected 
HVAC system’s real-time heating or cool-
ing of a building. In that case, the thermal 
storage tank would be thermal energy 
storage property and the heat pump may 
also qualify as part of the thermal energy 
storage property to the extent the taxpay-
er’s costs exceed the cost of an HVAC sys-
tem without thermal storage capacity that 
would meet the same functional heating 
or cooling needs as the heat pump system 
with a storage medium, other than time 
shifting of heating or cooling. See section 
III.G. of the Summary of Comments and 
Explanation of Revisions for discussion of 
the Incremental Cost Rule. 

Proposed §1.48E-2(g)(6)(ii) included 
an example of electric furnaces that use 
electricity to heat bricks to high tempera-
tures and later use this stored energy to 
heat a building through the HVAC system. 
The Treasury Department and the IRS 
acknowledge that this example needs to 
be refined to more precisely delineate the 
scope of eligible thermal energy storage 
property. Whereas the heated bricks and 
equipment that adds heat generated by the 
furnace to those bricks, or removes heat 
from the bricks, is eligible thermal energy 
storage property, the electric furnace 
equipment that transforms energy into the 
thermal energy via electrical resistance 
in the first instance is not. Section 1.48E-
2(g)(6)(ii) of the final regulations pro-
vides that thermal energy storage property 
does not include property that transforms 
other forms of energy into heat in the first 
instance. 

With respect to subsequent use, the 
Treasury Department and the IRS also 
agree that additional clarity is warranted. 
The statute requires that thermal energy 
storage property must be able to perform 
certain functions, not simply perform heat 
transfer. Any heat transfer may take some 
amount of time and heat does not immedi-
ately dissipate even if no effort is made to 
store it. While some commenters asserted 
that such heat transfer is subsequent use, 
the Treasury Department and the IRS dis-
agree. A plain reading of the statute sup-
ports the conclusion that thermal energy 
storage property does not include property 
that simply engages in heat transfer. The 
thermal energy storage property must be 
able to store the thermal energy. The Trea-
sury Department and the IRS find that a 
minimum time interval for subsequent use 
provides certainty for taxpayers and sound 
tax administration. 

Accordingly, the final regulations 
clarify that property that “removes heat 
from, or adds heat to, a storage medium 
for subsequent use” is property that is 
designed with the particular purpose of 
substantially altering the time profile 
of when heat added to or removed from 
the thermal storage medium can be used 
to heat or cool the interior of a residen-
tial or commercial building. The final 
regulations also provide a safe harbor for 
thermal energy storage property. If the 
thermal energy storage property can store 
energy that is sufficient to provide heating 
or cooling of the interior of a residential 
or commercial building for a minimum of 
one hour, it is deemed to have the purpose 
of substantially altering the time profile of 
when heat added to or removed from the 
thermal storage medium can be used to 
heat or cool the interior of a residential or 
commercial building. 

These final regulations also add that 
thermal energy storage property may 
store thermal energy in an artificial pit, an 
aqueous solution, or a solid-liquid phase 
change material, in addition to the under-
ground tank or a borehole field already 
included in the proposed regulations, in 
order to be extracted for later use for heat-
ing and/or cooling. The final regulations 
clarify that sources of thermal energy that 
transform other forms of energy into heat, 
such as electric boilers, are not thermal 
energy storage property. 
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The Treasury Department and the IRS 
clarified the definition of thermal energy 
storage property and the examples in the 
final regulations to illustrate what consti-
tutes thermal energy storage property. The 
final regulations provide revised exam-
ples of thermal energy storage property, 
and those examples are intended to be a 
non-exhaustive list. The Treasury Depart-
ment and the IRS have also determined 
that the revised description of thermal 
energy storage property in §1.48E-2(e)(6)
(ii) provides taxpayers with a sufficient 
means to determine whether specific prop-
erty qualifies as thermal energy storage 
property. To the extent that commenters 
asked whether additional systems, con-
figurations, or technologies would qualify 
as thermal energy storage property, such 
a determination would require the Trea-
sury Department and the IRS to conduct 
a complete factual analysis of the sys-
tem, configuration, or technology, which 
may include information beyond that 
which was provided by the commenters. 
Because more information is needed to 
make any such determinations requested 
by the commenters, the final regulations 
do not provide such additional requested 
clarifications.

Several commenters recommended 
clarifying that thermal energy stor-
age property includes property provid-
ing energy for the heating or cooling of 
the interior of an industrial building, or 
other types of buildings. A commenter 
asserted that a wide variety of buildings 
are served by thermal energy storage, such 
as city halls, libraries, and jails, and that 
the definition of thermal energy storage 
property should not be limited to residen-
tial or commercial settings. Commenters 
requested that property used to convey 
stored energy and deliver it to building 
spaces (such as pipes and pumps), used to 
distribute stored thermal energy for heat-
ing or cooling or to supply domestic hot 
water for consumption in a residential or 
commercial building, be included within 
the definition of thermal energy storage 
property. One commenter recommended 
defining thermal energy storage property 
to include equipment, including pipes 
and pumps, used to distribute stored ther-
mal energy to and within buildings. The 
commenter noted that such a clarifica-
tion would necessitate incorporation of a 

dual use rule consistent with §1.48-14(b), 
because thermal energy storage may use 
pipes to distribute stored thermal energy 
to and within buildings that are also used 
by non-qualifying sources.

One commenter requested clarifying 
whether thermal energy storage property 
includes liquid desiccant storage systems 
that use electricity to store energy in liquid 
desiccants that remove latent heat from 
the air for use in a connected HVAC sys-
tem. Another commenter noted that most 
solar thermal systems are combination or 
hybrid systems that provide thermal stor-
age in the form of water or another fluid 
for a variety of applications. Regarding 
such combination systems, other com-
menters recommended clarifying that 
thermal energy property includes water 
heating applications and providing an 
example of such applications. 

Section 48E(c)(2) defines EST as hav-
ing the same meaning as under section 
48(c)(6), and section 48(c)(6) defines EST 
to include thermal energy storage prop-
erty. The statutory definition of thermal 
energy storage property under section 
48(c)(6)(C) provides that such property is 
directly connected to a HVAC, removes 
heat from, or adds heat to, a storage 
medium for subsequent use, and provides 
energy for the heating or cooling of the 
interior of a residential or commercial 
building. To maintain consistency with 
the statutory text, the final regulations 
maintain the wording regarding eligible 
building applications set forth in section 
48(c)(6)(C)(i)(III). With respect to prop-
erty used to distribute stored thermal 
energy, such as pipes and pumps, the final 
regulations provide a function-oriented 
method to evaluate whether property is a 
functionally interdependent or an integral 
part of thermal energy storage property. 
Beyond the examples included in the pro-
posed regulations and additional examples 
added here, commenters have described a 
number of additional innovative technolo-
gies that might qualify as thermal energy 
storage property. However, application of 
the functional definition of thermal energy 
storage property provided at section 
48E(c)(2) (by reference to section 48(c)
(6)) would be necessary to determine if 
these technologies are, in fact, examples 
of qualifying thermal energy storage prop-
erty. Moreover, the examples contained in 

proposed §1.48E-2(g)(6)(ii) are a non-ex-
haustive list. Therefore, the final regula-
tions do not adopt all the recommended 
additional examples.

Because section 48E(c)(2) provides 
that the term “energy storage technology” 
has the meaning given such term in sec-
tion 48(c)(6), the final regulations incor-
porate modifications made to the section 
48 proposed regulations by the section 48 
final regulations to clarify the definition 
of EST, including with respect to thermal 
energy property. 

8. Hydrogen Energy Storage Property

Proposed §1.48E-2(g)(6)(iii) provided 
that hydrogen energy storage property 
is property (other than property primar-
ily used in the transportation of goods or 
individuals and not for the production of 
electricity) that stores hydrogen and has a 
nameplate capacity of not less than 5 kWh, 
equivalent to 0.127 kg of hydrogen or 52.7 
standard cubic feet (scf) of hydrogen. Pro-
posed §1.48E-2(g)(6)(iii) also provided 
that hydrogen energy storage property 
must store hydrogen that is solely used as 
energy and not for other purposes, such 
as for the production of end products (for 
example, fertilizer), and set forth exam-
ples of hydrogen energy storage property.

A commenter stated that property stor-
ing hydrogen should be at least 1 GWh in 
capacity (which is equivalent to 96,554 
gallons of liquid hydrogen storage capac-
ity or about 25.4 metric tons) in order to 
qualify as hydrogen energy storage prop-
erty. The Treasury Department and the 
IRS note that section 48E(c)(2) defines 
“energy storage technology” as having 
the meaning given such term in section 
48(c)(6) (without the application of the 
beginning of construction deadline). 
Section 48(c)(6) defines “energy storage 
technology” as, in part, having a name-
plate capacity of not less than 5 kilowatt 
hours. Accordingly, the final regulations 
do not adopt the commenter’s suggestion, 
as doing so would be inconsistent with the 
statute.

a. End use requirement

Numerous commenters disagreed with 
the requirement that hydrogen energy 
storage property must store hydrogen that 



March 17, 2025	 1116� Bulletin No. 2025–12

is solely used as energy and not for other 
purposes, which the commenters referred 
to as the “end use requirement.” Com-
menters noted that the end use requirement 
is not statutorily prescribed and asserted 
that it would be difficult, if not impossi-
ble, to implement. Commenters asserted 
that a single industrial customer may have 
multiple uses for hydrogen, sometimes for 
energy and sometimes for other purposes 
such as stripping pollutants from flue gas 
streams, and that customers are not gen-
erally willing to restrict their use in order 
to indemnify the hydrogen energy storage 
property against investment credit recap-
ture risk. Commenters also pointed out 
that hydrogen storage projects may sell 
to intermediaries in which case the end 
use of hydrogen is not necessarily known, 
and ensuring that the end use requirement 
is respected by export markets would be 
impossible. A commenter contended that 
the limited number of examples and use 
cases offered in the proposed regulations 
raise several questions for taxpayers and 
hydrogen storage developers.

Some commenters also maintained that 
the end use requirement would be incon-
sistent with the Biden Administration’s 
U.S. National Clean Hydrogen Roadmap. 
One of these commenters stated that a 
major build-out of hydrogen storage facil-
ities targeting exclusively power sector 
end use makes little sense from a strategic 
perspective. A commenter asserted that 
the definition of EST in section 48(c)(6)
(A)(i), which includes “hydrogen, which 
stores energy,” simply recognizes that 
hydrogen is inherently a form of energy 
itself. A commenter also claimed that 
section 48(c) only sets out affirmative 
requirements for EST and that, therefore, 
hydrogen storage property that is not pri-
marily used in the transportation of goods 
or individuals should qualify for the sec-
tion 48E credit regardless of where the 
stored hydrogen ends up. Commenters 
further noted that some energy uses may 
be indirect (for example, via intermediary 
molecules), further complicating applica-
tion of an end use requirement. 

Commenters also asserted that an end 
use requirement would bifurcate and 
adversely affect the hydrogen market, and 
that additional uses for hydrogen, such as 
feedstock for industrial processes, could 
present significant decarbonization oppor-

tunities. A commenter asserted that disal-
lowing the section 48E credit for hydro-
gen storage from serving applications 
such as steel production and iron refining 
would be a significant disservice to Amer-
ica and delay or prevent massive reduc-
tions in carbon emissions while hindering 
U.S. manufacturing of essential construc-
tion materials. Commenters noted that a 
hydrogen end use requirement would dis-
advantage large-scale hydrogen storage 
facilities relative to smaller ones.

Commenters expressed concern that 
hydrogen energy storage is being unfairly 
singled out for disadvantageous treatment 
as compared to other EST, noting that the 
proposed regulations do not place an end 
use restriction on electricity stored within 
and discharged from batteries or other 
storage technologies; noting that energy 
withdrawn from batteries may be used for 
any purpose without losing its eligibility 
status. Commenters contended that the 
end use requirement would unduly push 
potential customers towards using bat-
tery-focused solutions instead of letting 
batteries and hydrogen solutions compete 
on equal footing, or in cases in which 
no alternative exists, would continue to 
extend the use of existing technologies, 
fuels, and processes.

Some commenters supported the prin-
ciple of an energy-based end use require-
ment for hydrogen energy storage prop-
erty. One commenter sought clarification 
that “energy” was not limited to electric-
ity production. Another commenter sup-
ported the principle of an energy-based 
end use limitation by comparing the stat-
utory text of section 48(c)(6) from three 
legislative bills, including the version ulti-
mately enacted by Congress, but opposed 
the “solely” criteria and cited practical 
challenges including administrability. 
Commenters generally requested that if an 
end use requirement is maintained that it 
be clarified and altered, and safe harbors 
provided. For example, a commenter sug-
gested providing a rebuttable presumption 
of meeting the end use requirement if a 
taxpayer can demonstrate that it stored 
hydrogen predominantly for energy use. 
Commenters also suggested creating a 
safe harbor as long as the facility itself 
uses some of the stored hydrogen for 
energy or the facility is an open access 
facility. A commenter requested flexi-

ble rules for determining the end use of 
hydrogen, including permitting taxpay-
ers to assign withdrawn hydrogen based 
on commercial sales arrangements, or, 
alternatively, being able to rely on a mass 
balance approach based on the inputs and 
outputs to the storage property during the 
year. Commenters also suggested that the 
end use requirement conclude with the 
end of the 5-year recapture period pro-
vided by section 50. Several commenters 
suggested inverting the end use require-
ment to only disqualify property used 
to store hydrogen that is solely used for 
non-energy end products, or to exempt 
common carrier infrastructure from the 
end use requirement. Another commenter 
recommended a rule under which a facil-
ity that uses “qualified clean hydrogen” 
as defined under section 45V of the Code 
is deemed to qualify under section 48E if 
such hydrogen is used to create electricity.

Several commenters recommended 
implementing a dual use safe harbor to 
permit a taxpayer to claim a reduced sec-
tion 48E credit when a portion of stored 
hydrogen is used for a purpose other than 
energy. Commenters noted that a dual 
use safe harbor could apply if at least 
half of the hydrogen in hydrogen energy 
storage property is used for energy pur-
poses. In contrast, other commenters were 
opposed to any dual use approach to the 
end use limitation and asserted that such 
an approach would be unworkable, requir-
ing “unknowable, unprovable, unmonitor-
able, unauditable facts.”

Commenters asked for clarification 
regarding what constitutes energy use of 
stored hydrogen and what documentation 
is needed to demonstrate such energy use. 
Several commenters were opposed to any 
recordkeeping requirements related to the 
end use of hydrogen and contended that 
such requirements would be unduly bur-
densome to taxpayers given the fungibility 
of hydrogen. Another commenter noted 
that there are currently no recordkeeping 
or documentation precedents available for 
a taxpayer to efficiently demonstrate the 
final end use of hydrogen stored in such 
taxpayer’s hydrogen energy storage prop-
erty. The commenter asserted that, as there 
is no available documentation pathway for 
tracking hydrogen molecules through to 
their end use, it would be both impractical 
and prohibitively costly for a taxpayer to 
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develop and implement such recordkeep-
ing practices. 

After consideration of the comments 
received, the Treasury Department and 
the IRS agree that section 48(c)(6)(A)
(i) does not require that hydrogen energy 
storage property store hydrogen that will 
be used for the production of energy. The 
Treasury Department and the IRS rec-
ognize commenters’ concerns regarding 
the administrative challenges the end use 
requirement could present for taxpayers 
and agree that it should be removed. The 
final regulations therefore do not adopt the 
requirement that hydrogen energy storage 
property store hydrogen that is solely used 
as energy and not for other purposes such 
as for the production of end products like 
fertilizer.

b. Hydrogen storage media

Many commenters provided feed-
back regarding the qualifying types of 
hydrogen storage media. Specifically, 
a commenter requested expanding the 
definition of hydrogen energy storage to 
include storage of ammonia and electro-
lytic hydrogen derivative e-fuels. A com-
menter also requested that the Treasury 
Department and the IRS recognize and 
clarify that, unlike electricity, hydrogen is 
a chemical building block for other mole-
cules that are capable of more efficiently 
carrying hydrogen. According to the com-
menter, this means that hydrogen can be 
stored as a physical material medium such 
as a metal hydride. The commenter also 
requested confirmation that the examples 
of hydrogen storage mediums provided in 
the preamble to the proposed regulations 
are non-exhaustive and that the type of 
storage medium is intentionally unlimited.

The Treasury Department and the IRS 
decline to adopt comments requesting that 
the final regulations provide that chemical 
storage (that is, equipment used to store 
hydrogen carriers (such as ammonia and 
methanol)) is hydrogen energy storage 
property. Section 48E(c)(2) provides that 
the term “energy storage technology” has 
the meaning given to such term in section 
48(c)(6). Section 48(c)(6)(A)(i) defines 
“energy storage technology” as property 
(other than property primarily used in the 
transportation of goods or individuals and 
not for the production of electricity) which 

receives, stores, and delivers energy for 
conversion to electricity (or, in the case of 
hydrogen, which stores energy), and has a 
nameplate capacity of not less than 5 kilo-
watt hours. Section 48(c)(6)(A) references 
hydrogen, but not compounds containing 
hydrogen. 

c. Hydrogen storage components and 
equipment

Several commenters requested clar-
ifications regarding the components 
included in the definition of hydrogen 
energy storage. Commenters generally 
requested that the final regulations expand 
the list of integral and functionally inter-
dependent equipment to be more inclusive 
of existing and future hydrogen energy 
storage property technologies. One com-
menter noted that while the functional 
interdependence test provided by the 
proposed regulations is helpful, speci-
fying further what components are con-
sidered part of hydrogen energy storage 
is paramount. The commenter requested 
additional examples that address specific 
components including equipment needed 
to functionally store hydrogen, equip-
ment used to change the phase of matter, 
equipment used to liquify hydrogen prior 
to storage, equipment used to convert 
stored hydrogen to ammonia to be used as 
a carrier of that stored hydrogen, equip-
ment used to store electrolytic hydrogen 
derivative e-fuels, and any related and 
necessary pipelines. Similarly, comment-
ers requested that additional components 
and equipment be specifically identified as 
eligible parts of hydrogen energy storage 
property, including hydrogen liquefaction 
and related equipment and other equip-
ment required to operate underground 
hydrogen storage property. 

A commenter requested that the final 
regulations demarcate between equipment 
used for hydrogen production, condition-
ing, transportation, and storage. The com-
menter emphasized that a clear demarca-
tion is necessary to prevent gaming the 
system if storage property would qualify 
for the section 48E credit under section 
48(c)(6) and the production equipment 
will, in many or most cases, be associated 
with the production tax credit under sec-
tion 45V. The commenter suggested that 
the proper demarcation between hydrogen 

production and conditioning, transporta-
tion, or storage equipment is the point at 
which any post-production conditioning 
to remove impurities or to put the hydro-
gen into a saleable form is completed. The 
commenter stated that, in distinguishing 
hydrogen production equipment from stor-
age equipment, the associated condition-
ing equipment should include all equip-
ment necessary to treat, process, compress, 
pump, or perform other physical action on 
hydrogen prior to its storage or delivery. 
The commenter noted that equipment 
used to convert hydrogen into ammonia, 
methanol, or another hydrogen carrier also 
should be associated with post-production 
processing of hydrogen and not eligible 
for the section 48E credit. Similarly, the 
commenter asserted that equipment, such 
as compressors, used to liquify hydrogen 
(liquefaction) to put it into a deliverable 
and salable form should not qualify as 
hydrogen energy storage property, includ-
ing the equipment necessary for liquefac-
tion, conversion to ammonia, methanol, or 
other hydrogen carrier, and dissociation or 
cracking equipment necessary to convert 
a hydrogen carrier back into hydrogen. 
The commenter emphasized that if com-
pressors are used in direct connection with 
storage devices, rather than to change the 
form of the hydrogen (for example, from 
gas to liquid), compressors are integral to 
the storage equipment and should qual-
ify for the section 48E credit. Another 
commenter stated that the definition of 
hydrogen storage property should be lim-
ited to tanks and caverns of scale, and the 
associated equipment necessary to fill or 
discharge hydrogen from those tanks or 
caverns.

Commenters also requested further 
guidance on the eligibility of pipelines 
as hydrogen energy storage property not-
ing that there are specific cases in which 
hydrogen pipelines that are directly con-
nected to an energy storage facility can 
operate as hydrogen storage, by provid-
ing additional volumes that can adjust 
pressure in direct coordination with the 
storage facility compression system. One 
commenter requested clarification of the 
term “primarily” in the phrase “other than 
property primarily used in the transporta-
tion of goods or individuals” as applied 
to pipelines that can be used to store 
hydrogen. Another commenter suggested 
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clarifying the scope of hydrogen storage 
property with respect to transportation, 
customer delivery, and use. 

One commenter that opposed the inclu-
sion of pipelines, rail cars, and truck trail-
ers in the definition of hydrogen storage 
property, noted that if hydrogen has been 
stored in qualified storage property, such 
as tanks or underground storage salt cav-
erns, the energy storage property should 
end at the valve where the stored hydrogen 
is delivered into a pipeline system. Addi-
tional commenters recommended limit-
ing the treatment of hydrogen pipelines 
as integral or interdependent to hydrogen 
storage property. Commenters pointed to 
Federal Energy Regulatory Commission 
(FERC) rulings and applicable case law, 
such as Hawaiian Independent Refin-
ery, Inc. v. U.S., 697 F.2d 1063 (Fed. Cir. 
1983), which delineate the circumstances 
under which pipeline systems would be 
considered part of the storage facility. One 
commenter recommended only including 
pipelines directly linked to storage facil-
ities and further recommended that the 
final regulations more precisely define the 
boundary between storage and transporta-
tion infrastructure. This commenter’s pro-
posed guideline would define the bound-
ary between storage and transportation 
infrastructure by only considering spe-
cific interconnected pipeline segments as 
part of the storage system: point-to-point 
lines starting from the storage facility and 
ending at the first intersection point with 
explicit compression equipment. Com-
menters also requested a safe harbor for 
interconnecting pipelines whereby the 
pipelines would be deemed integral or 
interdependent to a hydrogen storage 
facility if (i) the complex is conceived 
and designed concurrently, and all off-
site interconnecting pipeline components 
are placed into service within twenty four 
months of the date on which the first such 
component is placed into service, and (ii) 
the offsite interconnecting components 
are within 100 miles of the storage facil-
ity or within the same State as the storage 
facility.

Commenters proposed the inclusion of 
additional examples that would provide 
additional specific eligible components 
and provide capitalization rules; estab-
lish eligibility of pipelines connecting 
storage facilities if exclusive to use of 

those facilities; and establish eligibility of 
purification equipment intended to return 
the purity of hydrogen post-storage to its 
purity level upon entering storage.

A commenter suggested allowing tanks 
and associated equipment for the storage 
of ammonia when used as a hydrogen car-
rier to qualify for the section 48E credit 
but stated that equipment used to disas-
sociate ammonia into hydrogen (referred 
to as cracking) is a separate function from 
hydrogen storage and should not be treated 
as hydrogen energy storage property.

The Treasury Department and the IRS 
agree that clarifying the definition of 
hydrogen energy storage property is war-
ranted. Hydrogen liquefaction equipment 
may prepare hydrogen for storage in the 
hydrogen energy storage property, making 
such property an integral part of hydrogen 
energy storage property. The final reg-
ulations provide that property that is an 
integral part of hydrogen energy storage 
property includes, but is not limited to, 
hydrogen liquefaction equipment. 

Section 48E(c)(2) generally defines 
“energy storage technology” as having 
the meaning given such term in section 
48(c)(6). Section 48(c)(6)(A)(i) defines 
“energy storage technology” as excluding 
property primarily used in the transporta-
tion of goods or individuals and not for 
the production of electricity. In general, 
whether property is “primarily” used in 
the transportation of goods or individuals 
and not for the production of electricity, is 
dependent on the facts and circumstances. 
Pipelines, trailers, and railcars are prop-
erty primarily used in the transportation 
of goods or individuals and not for the 
production of electricity. Accordingly, 
such property generally would not be con-
sidered part of hydrogen energy storage 
property for purposes of section 48E.

The Treasury Department and the IRS 
recognize that there are specific cases in 
which hydrogen pipelines that are directly 
connected to an energy storage facility 
can operate as hydrogen storage. Hydro-
gen energy storage property may have 
hydrogen pipelines that are used as gath-
ering and distribution lines to transport 
hydrogen within the hydrogen energy 
storage property, making such hydrogen 
pipelines an integral part of the hydrogen 
energy storage property. These gathering 
and distribution lines are not pipelines 

used to transport hydrogen outside of the 
hydrogen energy storage property. The 
final regulations clarify that property that 
is an integral part of hydrogen energy stor-
age property includes, but is not limited 
to, gathering and distribution lines within 
a hydrogen energy storage property. 

The Treasury Department and the IRS 
decline to provide additional examples 
of integral equipment and functionally 
interdependent equipment in the context 
of hydrogen energy storage property. The 
final regulations provide a function-ori-
ented method to determine whether a 
technology is EST that is broad enough to 
encompass nascent technologies without 
rendering the regulations quickly obsolete. 
It is impossible to enumerate every tech-
nology that may be eligible for the section 
48E credit given the ever-changing nature 
of the industry and pace of technological 
development. Although these regulations 
do not list all technologies that may qual-
ify for the section 48E credit, the final reg-
ulations provide adequate guidance and 
examples to illustrate the application of 
the rules for taxpayers to analyze a par-
ticular technology. The Treasury Depart-
ment and the IRS, therefore, do not adopt 
commenters’ requests concerning specific 
technologies. 

9. Modification of Energy Storage 
Technology

Proposed §1.48E-2(g)(7) provided that 
with respect to electrical energy storage 
property and hydrogen energy storage 
property, modified as set forth in pro-
posed §1.48E-2(g)(7), such property will 
be treated as an electrical energy stor-
age property (as described in proposed 
§1.48E-2(g)(6)(i)) or a hydrogen energy 
storage property (as described in proposed 
§1.48E-2(g)(6)(iii)), except that the basis 
of the existing electrical energy storage 
property or hydrogen energy storage prop-
erty prior to such modification is not taken 
into account for purposes of proposed 
§1.48E-2(g)(7) and section 48E.

Commenters noted that taxpayers 
often replace energy storage equipment 
to manage the natural degradation of 
storage assets over time and to prolong 
the useful life of these projects, even if 
such improvements do not meet a 5-kWh 
capacity threshold. One commenter there-
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fore contended that references to name-
plate capacity in section 48E are best read 
to disregard any degradation of the EST 
between when it is placed in service and 
when capacity is added. The same com-
menter contended that modifications to 
EST should be eligible for the section 
48E credit if one of the 5kWh name-
plate measurement tests under proposed 
§1.48E-2(g)(7)(i) and (ii) are met, regard-
less of any degradation that has occurred 
to the EST’s nameplate capacity since its 
original in-service date. The commenter 
requested clarifying that the nameplate 
capacity after a modification is the name-
plate capacity of such property before 
the modification plus the capacity added 
by the modification. Another commenter 
suggested permitting a “modification that 
leads to a demonstrated increase in capac-
ity (measured and recorded immediately 
before such modifications) of not less than 
5kWh,” to be eligible for the section 48E 
credit.

Another commenter explained that 
nameplate capacity of EST is typically 
defined when initial interconnection is 
approved, meaning that taxpayers who 
wish to claim the estimated expenditures 
of storage augmentation under section 
48E will need to modify the original 
interconnection agreement or oversize 
their assets before placing them into 
service. The commenter requested that 
the section 48E rules recognize the eli-
gibility of storage augmentation beyond 
nameplate capacity and suggested that 
the estimated expenditures associated 
with augmentation of qualifying EST be 
fully eligible for the section 48E credit. 
Another commenter suggested clarifying 
that augmentation of EST over time is 
eligible for the section 48E credit, either 
by treating estimated future augmenta-
tion costs at the time the EST is origi-
nally placed in service as eligible, with 
recapture provisions if estimated costs 
are not realized, or by treating any costs 
related to augmentation that are incurred 
as part of the upfront investment to con-
struct an energy storage site as eligible. 
The commenter described augmentation 
as the periodic upgrade to capacity over 
a project’s lifetime by either adding new 
inverters and enclosures or recycling bat-
teries to old enclosures and adding new 
batteries behind an existing inverter.

Section 48E(c)(2) defines EST by 
reference to section 48(c)(6). Proposed 
§1.48E-2(g)(7)(i) and (ii) applied the rules 
for modification of EST described in sec-
tion 48(c)(6)(A)(i). In defining EST, sec-
tion 48(c)(6)(A)(i) uses the term “name-
plate capacity.” Accordingly, the rules for 
modification of EST apply with respect to 
the nameplate capacity of EST, and do not 
take into account potential degradation 
of the EST prior to its modification. The 
final regulations clarify that for purposes 
of the modification rules, the increase in 
nameplate capacity is equal to the differ-
ence between nameplate capacity immedi-
ately after the modification and nameplate 
capacity immediately prior to the modifi-
cation. To maintain consistency with the 
statute, the final regulations do not adopt 
commenters’ suggestions to measure an 
increase in nameplate capacity in a differ-
ent manner. 

A commenter also suggested clarifying 
that a modification is taken into account 
whether the increase in capacity is within 
an existing enclosure, the existing enclo-
sure is expanded, a new enclosure is added 
for the increased capacity, or a new enclo-
sure is constructed to include both the 
existing capacity and the added capacity.

Section 48(a)(6)(B) defines modifi-
cations of EST without any reference 
to physical space limitations. Proposed 
§1.48E-2(g)(7) also does not address lim-
iting modifications of EST based on phys-
ical space. The Treasury Department and 
the IRS conclude that a modification of 
EST is not limited by the physical space 
occupied by the EST before or after the 
modification and adopt the proposed regu-
lations without change. 

D. Rules for certain lower-output 
qualified facilities

Proposed §1.48E-4(a)(1) provided 
rules for qualified facilities with a max-
imum net output of not greater than 5 
megawatts to include qualified intercon-
nection costs in the basis of an associated 
qualified facility. Proposed §1.48E-4(a)
(1) provided that the qualified investment 
for a qualified facility includes amounts 
paid or incurred by the taxpayer for qual-
ified interconnection property in connec-
tion with the installation of a qualified 
facility that has a maximum net output 

of not greater than 5 MW (as measured 
in alternating current) (Five-Megawatt 
Limitation). Proposed §1.48E-4(a)(1) also 
provided that the qualified interconnection 
property must provide for the transmission 
or distribution of the electricity produced 
by a qualified facility and must be properly 
chargeable to the capital account of the tax-
payer as reduced by the rules in proposed 
§1.48E-4(a)(6). Proposed §1.48E-4(a)(2) 
defined the term “qualified interconnec-
tion property.” Proposed §1.48E-4(a)(2) 
further provided that qualified intercon-
nection property is not taken into account 
to determine if a qualified facility meets 
the requirements for the increase in credit 
rate for energy communities or domestic 
content because qualified interconnection 
property is not part of a qualified facility. 
Proposed §1.48E-4(a)(3) described the 
Five-Megawatt Limitation as a measure-
ment taken at the qualified facility level. 
Proposed §1.48E-4(a)(3)(i) provided that 
the maximum net output of a qualified 
facility is measured only by the nameplate 
generating capacity of the unit of qualified 
facility, which does not include the name-
plate capacity of any integral property, at 
the time that the qualified facility is placed 
in service. Proposed §1.48E-4(a)(3)(i) 
additionally provided that the nameplate 
generating capacity of the unit of qualified 
facility is measured independently from 
any other qualified facilities that share the 
same integral property. Proposed §1.48E-
4(a)(3)(ii) provided how the nameplate 
capacity at a qualified facility is mea-
sured. Proposed §1.48E-4(a)(4) defined 
the term “interconnection agreement” 
and proposed §1.48E-4(a)(5) defined the 
term “utility.” Proposed §1.48E-4(a)(6) 
provided that expenses paid or incurred 
for qualified interconnection property and 
amounts otherwise chargeable to capital 
account with respect to such expenses 
must be reduced under rules similar to the 
rules contained in section 50(c). Proposed 
§1.48E-4(a)(6) provided that the taxpayer 
must pay or incur the interconnection 
property costs, and therefore, any reim-
bursement, including by a utility, must be 
accounted for by reducing the taxpayers’ 
expenditure to determine eligible costs. 
The preamble to proposed §1.48E-4(a)
(6) explained that a taxpayer that is reim-
bursed for these costs may not include 
such reimbursed costs in the amount paid 
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or incurred by the taxpayer for qualified 
interconnection property. In the case of a 
utility reimbursing a taxpayer for costs the 
taxpayer pays or incurs for qualified inter-
connection property, the utility should 
provide the taxpayer with information 
regarding such costs by the date on which 
the project is placed in service.

The preamble to the proposed regula-
tions explained that the Treasury Depart-
ment and the IRS are aware of common 
situations in which a taxpayer could ulti-
mately receive a payment, credit, or ser-
vice from another entity, including a util-
ity, related to the costs the taxpayer pays 
or incurs for qualified interconnection 
property. For example, one taxpayer may 
place in service a qualified facility and 
make payments to a utility with respect to 
qualified interconnection property involv-
ing the addition, modification, or upgrade 
to the utility’s transmission system related 
to such qualified facility. Subsequently, 
a different taxpayer may, at a later date, 
place in service a qualified facility and 
make payments to the same utility related 
to the same additions, modifications, or 
upgrades to the utility’s transmission sys-
tem that were made in response to the first 
taxpayer’s interconnection. The utility 
may pay, credit, or provide services to the 
first taxpayer in an amount related to the 
costs paid by the second taxpayer. The 
likely amount or timing of any such pay-
ment, credit, or service would be unknown 
at the time the first taxpayer interconnects 
to the utility’s transmission system.

Additionally, in the preamble to 
the proposed regulations, the Treasury 
Department and the IRS requested com-
ments on several issues related to reim-
bursements. The Treasury Department 
and the IRS requested comment on 
whether such payment, credit, or service 
received by the first taxpayer, as a result 
of subsequent payments made to a util-
ity by other parties, should be treated as 
a reimbursement to the first taxpayer and 
impact the amount of the costs of quali-
fied interconnection property that the 
first taxpayer may include in its basis for 
purposes of the section 48E credit. The 
Treasury Department and the IRS also 
requested comment on whether the costs 
paid by the second taxpayer should be 
treated as amounts paid or incurred for 
qualified interconnection property in con-

nection with the installation of the second 
taxpayer’s qualified facility. The Treasury 
Department and the IRS requested com-
ment on industry practices relevant to the 
determination of costs paid or incurred for 
qualified interconnection property, includ-
ing the accounting treatment of costs paid 
or incurred for qualified interconnec-
tion property. The Treasury Department 
and the IRS also requested comment on 
whether any clarifications are needed 
regarding the tax treatment of amounts 
paid or incurred for qualified interconnec-
tion property, including reimbursement of 
costs paid or incurred by a taxpayer for 
qualified interconnection costs. 

In addition to updates discussed in Sec-
tions III.D.1 through 6, the final regula-
tions clarify the definition of an intercon-
nection agreement in §1.48E-4(a)(4) by 
stating that in the case of the election pro-
vided under section 50(d)(5) (relating to 
certain leased property), the term includes 
an agreement regarding a qualified facility 
leased by such taxpayer.

1. Qualified Interconnection Property

Some commenters requested clarifica-
tion on whether certain costs are consid-
ered amounts paid or incurred for qualified 
interconnection property. A commenter 
requested that the final regulations con-
firm that equipment required to modify 
and upgrade transmission or distribution 
systems beyond the point of interconnec-
tion would be considered qualified inter-
connection property. 

Section 48E(b)(4) provides that the 
term “qualified interconnection prop-
erty” has the meaning given such term in 
section 48(a)(8)(B). Section 48(a)(8)(B) 
defines, in relevant part, the term “qual-
ified interconnection property” to mean, 
with respect to an energy project that is 
not a microgrid controller, any tangible 
property that is part of an addition, mod-
ification, or upgrade to a transmission 
or distribution system that is required at 
or beyond the point at which the energy 
project interconnects to such transmis-
sion or distribution system in order to 
accommodate such interconnection. Pro-
posed §1.48E-4(a)(2) adopted this defi-
nition. The Treasury Department and the 
IRS confirm that under this definition, 
tangible property required to modify and 

upgrade transmission or distribution sys-
tems beyond the point of interconnection 
would (provided the property satisfies the 
other requirements of section 48(a)(8)(B)) 
be considered qualified interconnection 
property and eligible for inclusion in basis 
for purposes of the section 48E credit.

Another commenter requested that the 
final regulations expand the definition 
of qualified interconnection property to 
include grid-enhancing property. A defin-
itive response to this comment would 
require the Treasury Department and the 
IRS to conduct a complete factual analysis 
of the property in question, which would 
include information beyond that which 
was provided by the commenter. Because 
more information is needed to make the 
determinations requested by the com-
menter, the requested clarifications are not 
addressed in these final regulations.

A commenter requested that, in 
instances in which the taxpayer funds 
network upgrades and is then later reim-
bursed by the transmission owner, tax-
payers not be required to account for any 
reimbursements of interconnection-re-
lated expenses paid in later years to the 
taxpayer. Another commenter requested 
that in such a scenario, the final regula-
tions should disregard reimbursements 
to the extent that the reimbursement is 
includable in the taxpayer’s gross income. 
The commenter also asserted that in cir-
cumstances in which the taxpayer receives 
a later payment from a customer utilizing 
the qualified interconnection property, the 
taxpayer be permitted to treat the payments 
as revenue, rather than reimbursement. 
One of the commenters also requested 
confirmation that taxpayers can include 
in their basis qualifying interconnection 
costs recovered through “Transmission 
Owner Initial Funding.” According to the 
commenters, in certain regional markets, 
the transmission owner funds the costs 
of interconnection upgrades for which a 
taxpayer is responsible, and the taxpayer 
then reimburses the transmission owner 
over a certain period, typically 20 years. 
The commenters requested that a taxpayer 
with such an arrangement be allowed to 
include the full amount of interconnection 
costs that it will ultimately pay over that 
period in calculating their section 48E 
credit for the taxable year that the quali-
fied facility is placed in service.
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The Treasury Department and the IRS 
note that the statute limits qualified inter-
connection property to tangible prop-
erty. In the case of a taxpayer that pays 
costs over 20 years, the commenters do 
not describe whether these amounts paid 
may include amounts that are not tangi-
ble property. To the extent commenters 
are asking generally about the inclusion 
of the full allocated cost of intercon-
nection upgrades and, therefore, any 
amounts paid or incurred by the taxpayer 
for qualified interconnection property, 
the Treasury Department and the IRS 
recognize these payments could include 
a number of markups that the utility that 
builds and owns the relevant intercon-
nection property might charge for that 
property (whether currently or over a 
later reimbursement period), such as the 
markup for a rate of return or other costs 
(for example, a tax gross-up). Whether 
specific costs are allowable would be a 
fact-specific inquiry related to, among 
other things, whether such costs are 
incurred with respect to eligible tangible 
property. Therefore, the final regulations 
do not adopt commenters’ suggestion 
to provide that the full allocated cost of 
interconnection upgrades is always eli-
gible, although in many cases it may be. 
However, the Treasury Department and 
the IRS clarify that it is not determinative 
whether such costs are charged upfront or 
over time.

The final regulations under §1.48E-4(a)
(2) also clarify that for purposes of deter-
mining the original use of interconnection 
property in the context of a sale-leaseback 
or lease transaction, the principles of sec-
tion 50(d)(4) must be taken into account, 
as applicable, with such original use deter-
mined on the date of the sale-leaseback or 
lease. 

2. Interaction with Other Bonus Credit 
Amounts

Commenters requested that the 
final regulations clarify the interaction 
between the rules for qualified inter-
connection costs and the computation 
of the domestic content bonus credit 
amount and the increased credit amount 
for energy projects located in an energy 
community since this clarification was 
provided in section 48. 

Section 48E(b)(4) provides that the 
term “qualified interconnection prop-
erty” has the meaning given such term in 
section 48(a)(8)(B). Section 48(a)(8)(B) 
defines qualified interconnection property 
as distinct from the definition of “energy 
property” provided in section 48(a)(3). 
Additionally, section 48(a)(8)(A) includes 
amounts paid or incurred for qualified 
interconnection property meeting certain 
requirements for purposes of determining 
the credit under section 48(a). Similarly, 
section 48E(b)(1) includes expenditures 
paid or incurred by the taxpayer for qual-
ified interconnection property meeting 
certain requirements for purposes of 
determining a qualified investment under 
section 48E(a) and defines qualified inter-
connection property discretely from a 
qualified facility eligible under section 
48E(a)(1). Given that qualified intercon-
nection property is not part of a qualified 
facility, §1.48E-4(a)(2) provides that qual-
ified interconnection property is not taken 
into account to determine if a qualified 
facility meets the requirements for the 
increase in credit rate for energy commu-
nities or domestic content. Therefore, no 
further clarification is needed in the final 
regulations.

Additionally, because the credit under 
section 48E(a) is calculated by multiply-
ing the applicable percentage – which 
includes any domestic content bonus 
credit amount – by the basis of the quali-
fied facility – which includes amounts paid 
or incurred by the taxpayer for qualified 
interconnection property, qualified inter-
connection costs are taken into account 
in calculating the domestic content bonus 
credit amount and the increased credit 
amounts for energy projects located in an 
energy community and for certain facili-
ties placed in service in connection with 
low-income communities.

3. Basis Reduction

For purposes of section 48E(b), the 
term “qualified interconnection property” 
has the meaning given such term in sec-
tion 48(a)(8)(B). There are no additional 
references to section 48(a)(8) other than 
section 48(a)(8)(B). As a result, the basis 
reduction language in section 48(a)(8)(E), 
which provides that in the case of expenses 
paid or incurred for interconnection prop-

erty, amounts otherwise chargeable to cap-
ital account with respect to such expenses 
are to be reduced under rules similar to 
the rules of section 50(c), is not explic-
itly incorporated. However, the Treasury 
Department and the IRS determined that 
the section 50(c) basis reduction rules 
apply because section 50(c) provides for 
basis adjustments to investment credit 
property generally. Section 50(c) has two 
basis adjustment rules that could apply to 
interconnection property, section 50(c)(1) 
or (3). Although interconnection property 
is not part of a qualified facility as pro-
vided in proposed §1.48E-4(a)(2), quali-
fied interconnection costs are included in 
the basis used to calculate the section 48E 
credit. Therefore, the Treasury Depart-
ment and the IRS confirm the special rule 
in section 50(c)(3)(A), which provides 
for a basis reduction of 50 percent in the 
case of any section 48E credit, applies to 
qualified interconnection property that is 
properly chargeable to capital account of 
the taxpayer which is the amount included 
in the basis used to calculate the section 
48E credit. 

4. Reimbursements and Other Cost 
Reductions

The proposed regulations requested 
comment on several issues related to 
reimbursement. Generally, the proposed 
regulations requested feedback on treat-
ment of reimbursements in common situa-
tions in which a taxpayer could ultimately 
receive a payment, credit, or service from 
another entity, including a utility, related 
to the costs the taxpayer pays or incurs 
for qualified interconnection property. 
The proposed regulations also requested 
comments on the outcome when a differ-
ent taxpayer makes payments to a utility 
for the same additions, modifications, or 
upgrades of another taxpayer. Comments 
were also requested on industry practices 
and tax implications of reimbursements. 
In response to these requests, a commenter 
requested the final regulations clarify that 
a taxpayer is not required to reduce its 
section 48E credit on account of any reim-
bursement of interconnection costs in the 
absence of a fixed right (that is specific 
in amount and time) to receive the reim-
bursement at the time the taxpayer incurs 
the interconnection costs. This commenter 
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recommended that the final regulations 
include rules that are administrable and 
provide only a single credit on qualified 
interconnection costs (for example, a case 
in which another possible section 48E 
claimant reimburses directly or indirectly 
a first claimant). 
Other commenters requested clarification 
of the reimbursement rules under specific 
scenarios. One commenter suggested that 
for cases in which the taxpayer funds net-
work upgrades and is later reimbursed 
by the transmission owner, the final reg-
ulations should avoid accounting for any 
reimbursements of interconnection-re-
lated expenses paid in later years to the 
taxpayer.

Another commenter suggested that 
including reimbursed interconnection 
costs in the credit basis should be based 
on whether the amounts are includible in 
gross income. The commenter stated that 
in circumstances in which a utility reim-
burses a qualified facility owner under a 
set schedule, the final rule should disre-
gard the utility’s reimbursements to the 
extent that the reimbursement is includ-
able in a taxpayer’s gross income. The 
commenter added that if a subsequent 
interconnection customer’s use of the 
qualified interconnection property results 
in a later payment or credit to the taxpayer, 
the payment or credit should be treated as 
revenue rather than reimbursement. The 
commenter also requested clarification 
that in circumstances in which a qualified 
facility owner pays for qualified intercon-
nection property without reimbursement, 
the owner should be able to utilize the full 
cost of those facilities in determining its 
investment tax credit. 

The Treasury Department and the IRS 
recognize that situations may arise in 
which the initial amount paid or incurred 
for qualified interconnection property is 
reduced after the taxable year in which 
the taxpayer claims the section 48E 
credit. The Treasury Department and the 
IRS also recognize that other compli-
cated situations may arise in determining 
whether a taxpayer has paid or incurred 
qualified interconnection costs. The 
comments received confirmed that these 
questions are not unique to the reim-
bursement of qualified interconnection 
costs and may also arise in the context of 
other tax credits. Therefore, the determi-

nation of whether qualified interconnec-
tion costs have been paid or incurred by 
the taxpayer and whether such amounts 
are reduced by virtue of transactions with 
the utility or with a third party should be 
based on generally applicable Federal tax 
principles. 

In consideration of the comments, the 
final regulations revise the rule under 
§1.48E-4(a)(6) regarding reduction to 
amounts chargeable to capital account to 
reflect the application of Federal tax prin-
ciples to such transactions in determining 
the amount a taxpayer paid or incurred 
for qualified interconnection costs. The 
final regulations at §1.48E-4(a)(1) explain 
that if the costs borne by the taxpayer are 
reduced by utility or non-utility payments, 
Federal tax principles may require the 
taxpayer to reduce the amount treated as 
paid or incurred for qualified interconnec-
tion property to determine a section 48E 
credit. The final regulations at §1.48E-
4(a)(7) also include two additional exam-
ples related to reducing costs borne by the 
taxpayer.

5. Five-Megawatt Limitation

Some commenters provided feed-
back on the measurement rule for the 
Five-Megawatt Limitation provided at 
proposed §1.48E-4(a)(3). Two comment-
ers suggested that the Five-Megawatt Lim-
itation be modified to clarify the relevant 
measurement is performed at the point of 
output (that is, 5 MW AC at the inverter) 
rather than nameplate generation capacity 
to better align with section 48E(b)(1)(B). 
As described by one of the commenters, 
the text of section 48E(b)(1)(B) does not 
contain the words “nameplate” or “capac-
ity” and instead it specifically refers to the 
5 MW limit by reference to “output . . . 
measured in alternating current” which, 
for solar photovoltaic systems can only be 
read to refer to post-inverter measurement. 
Another commenter recommended that 
the final regulations refer only to output 
measured in alternating current, without 
presuming that the direct current name-
plate capacity is identical. Additionally, 
this commenter requested that the final 
regulations specifically clarify that qual-
ified facilities be defined at the inverter 
level for the limited purpose of evaluating 
if they meet the Five-Megawatt Limita-

tion, as this is the source of any alternating 
current output. 

Measuring output with accuracy and 
consistency must be done using a defined 
standard. The Treasury Department and 
the IRS conclude that nameplate generat-
ing capacity is the best and most practical 
measure of the maximum net output of a 
unit of qualified facility. Nameplate gen-
erating capacity is an objective and iden-
tifiable standard that can be accurately 
measured with consistency. Therefore, the 
Treasury Department and the IRS do not 
adopt the comment suggesting changes to 
the use of nameplate capacity. The final 
regulations at §1.48E-4(a)(3)(ii) retain the 
rule that the determination of whether a 
qualified facility has a maximum net out-
put of not greater than 5 MW (as measured 
in alternating current) is based on the 
nameplate capacity of the unit of qualified 
facility. 

Regarding measurement of the 
Five-Megawatt Limitation in alternating 
or direct current, the Treasury Department 
and the IRS understand the commenter’s 
concerns and agree that the rule provided 
in the proposed regulations should be 
revised. Section 48E(b)(1)(B)(i)(I) refers 
to a maximum net output of not greater 
than five megawatts (as measured in alter-
nating current). Proposed §1.48E-4(a)(3)
(ii) provided for nameplate capacity in 
alternating current, without addressing 
types of qualified facilities, such as solar 
facilities, that generate electricity in direct 
current. Nameplate capacity for these 
types of qualified facilities is measured 
before the facility’s output is converted to 
alternating current by an inverter. Because 
an inverter would be considered property 
that is an integral part of the qualified 
facility and not part of the unit of qualified 
facility itself, measuring the nameplate 
capacity of a qualified facility that gener-
ates electricity in direct current would be 
difficult under the proposed regulations.

However, in response to comments, the 
final regulations provide a method of mea-
suring nameplate capacity for a qualified 
facility that generates electricity in direct 
current. The final regulations at §1.48E-
4(a)(3)(iii) provide that, for qualified 
facilities that generate electricity in direct 
current, the taxpayer determines whether a 
qualified facility has a maximum net out-
put of not greater than 5 MW (in alternat-
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ing current) by using the lesser of: (i) the 
sum of the nameplate generating capaci-
ties within the unit of qualified facility 
in direct current, which is deemed the 
nameplate generating capacity of the unit 
of qualified facility in alternating current; 
or (ii) the nameplate capacity of the first 
component of the qualified facility that 
inverts the direct current electricity gen-
erated into alternating current. This rule 
provides flexibility for taxpayers while 
ensuring that the maximum net output (in 
alternating current) of a qualified facility 
can be determined in an administrable and 
reasonably accurate manner for qualified 
facilities that generate electricity in direct 
current.

A few commenters suggested provid-
ing additional examples to illustrate out-
put rules for interconnection property. 
Another commenter recommended final-
izing Example 1 in proposed §1.48E-4(a)
(7)(i) which specified that two section 48E 
facilities, each with a maximum output of 
5 MW AC, can share – and treat as qual-
ified interconnection property – a step-up 
transformer, which is integral to both 
properties.

In response to commenters that 
requested additional clarification of the 
Five-Megawatt Limitation, the final reg-
ulations add an additional example under 
§1.48E-4(a)(7) as well as provide clari-
fications to the existing examples. These 
clarifications illustrate the revised method 
of measuring nameplate capacity for a 
qualified facility that generates electric-
ity in direct current. The clarifications 
also demonstrate the application of the 
Five-Megawatt Limitation in cases in 
which the nameplate capacity differs from 
the maximum output provided in the inter-
connection agreement. Specifically, the 
newly added example describes the appli-
cation of the Five-Megawatt Limitation to 
separate interconnection agreements for a 
single qualified facility made up of units 
of a qualified facility owned by a single 
taxpayer. In that example, although the 
taxpayer has interconnection agreements 
with the utility that each allow for a max-
imum output of 10 MW (as measured in 
alternating current), the taxpayer may 
include the costs taxpayer paid or incurred 
for qualified interconnection property, 

subject to the terms of the interconnection 
agreement, to calculate the taxpayer’s sec-
tion 48E credits for each of the qualified 
facilities because each has a maximum net 
output of not greater than 5 MW (alternat-
ing current). 

6. Energy Storage Technology

Two commenters suggested that the 
final regulations permit interconnection 
costs for stand-alone EST. Both com-
menters explained that although sections 
48E(b) and (c) do not mention eligible 
interconnection costs in the context of 
stand-alone EST, the term “qualified 
interconnection property” is defined by 
reference to section 48(a)(8). Therefore, 
according to the commenters, this result 
is supported because the statutory text of 
that section expressly includes “amounts 
paid or incurred by the taxpayer for qual-
ified interconnection property … to pro-
vide for the transmission or distribution of 
the electricity produced or stored by such 
property.” These commenters also added 
that this result would reconcile sections 
48 and 48E and would advance the IRA’s 
express policy of encouraging storage 
deployment.

Based on the explicit language of sec-
tion 48E, the Treasury Department and 
the IRS disagree that including costs for 
qualified interconnection property for a 
standalone EST is supported by the stat-
ute. Section 48E(c)(1), which describes 
the qualified investment with respect to 
EST, does not refer to qualified intercon-
nection property. 
Section 48E(b)(1) generally provides, 
in part, that the qualified investment 
with respect to any qualified facility for 
any taxable year includes the amount of 
any expenditures which are both paid or 
incurred by the taxpayer for qualified inter-
connection property in connection with a 
qualified facility which has a maximum 
net output of not greater than 5 megawatts 
(as measured in alternating current), and 
placed in service during the taxable year 
of the taxpayer. The amount of any expen-
ditures which are paid or incurred by the 
taxpayer for qualified interconnection 
property must also be properly chargeable 
to capital account of the taxpayer. Section 

48E(b)(4) defines qualified interconnec-
tion property by reference to section 48(a)
(8)(B). While commenters are correct that 
the reference to qualified interconnection 
property in section 48(a)(8)(A) also refers 
to “electricity stored,” the cross-reference 
applicable for qualified facilities is to sec-
tion 48(a)(8)(B) (the definition of quali-
fied interconnection property) and there is 
no similar cross-reference in section 48E 
to support including the costs of qualified 
interconnection property for an EST. The 
overt omission of a reference to quali-
fied interconnection property in section 
48E(c), which provides rules for deter-
mining qualified investment with respect 
to an EST is instructive. The clear exclu-
sion of qualified interconnection property 
for EST under section 48E(c)(1), partic-
ularly when compared to its inclusion in 
section 48E(b)(1)(B)(i)(I), demonstrates 
Congressional intent. Therefore, the final 
regulations do not adopt commenters’ 
recommendation that expenditures paid 
or incurred by the taxpayer for qualified 
interconnection property are includible in 
the section 48E credit for EST.

As discussed earlier, the Treasury 
Department and the IRS understand that 
some hybrid systems (such as those for 
a solar qualified facility and EST) oper-
ate under a single interconnection agree-
ment.1 In these situations, while expen-
ditures paid or incurred by a taxpayer for 
qualified interconnection property are not 
includible in the section 48E credit for an 
EST, those expenditures paid or incurred 
for qualified interconnection property 
that are properly allocated to the qualified 
facility (for example, the solar qualified 
facility) may be included in the credit base 
for the qualified facility’s qualified invest-
ment for the section 48E credit. 

E. 80/20 rule

As noted earlier, the 80/20 Rule is 
designed to broaden the availability of 
the investment credit by providing a new 
original placed in service date for a qual-
ified facility that includes some compo-
nents of property previously placed in 
service, rather than requiring the qualified 
facility to be composed entirely of new 
components of property. In the context of 

1 In some configurations, the addition of EST to a qualified facility may have no or limited impact on the interconnection costs of that hybrid facility.
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section 48E, the 80/20 Rule applies at the 
qualified facility level to the components 
of property within the unit of qualified 
facility or unit of EST.

Proposed §1.48E-4(c)(1) provided that 
for purposes of section 48E(b)(3)(A)(ii), a 
facility may qualify as originally placed in 
service even if it contains some used com-
ponents of property within the unit of qual-
ified facility, provided that the fair market 
value of the used components of the unit 
of qualified facility is not more than 20 
percent of the unit of qualified facility’s 
total value (that is, the cost of the new 
components of property plus the value of 
the used components of property within 
the unit of qualified facility). In addition 
to providing a new placed in service date 
for a qualified facility that includes some 
components of property that have previ-
ously been placed in service, the 80/20 
Rule also encourages investment in the 
retrofitting of existing facilities. 

Although this section focuses on the 
80/20 Rule in the section 48E context, sec-
tion II.F. of this Summary of Comments 
and Explanation of Revisions describes 
comments received on both sections 45Y 
and 48E. As described in that section, the 
Treasury Department and the IRS confirm 
that if a qualified facility under section 45 
or energy property or EST under section 
48 is later retrofitted in a manner that sat-
isfies the 80/20 Rule, it will be considered 
a new qualified facility or a new EST and 
may be eligible for a section 48E credit so 
long as the qualified facility or EST meets 
all requirements of section 48E. Addition-
ally, the Treasury Department and the IRS 
confirm that section 48E does not refer to 
a project or system but in the case of sec-
tion 48E to a qualified facility and an EST.

1. Relevance of Prior Section 48 
Guidance

Prior guidance and regulations under 
section 48 are not binding for purposes of 
section 48E. However, several comment-
ers stated that application of the 80/20 
Rule as proposed violated longstanding 
precedent under section 48. These com-
menters stated that under section 48 as 
previously applied, taxpayers would be 
allowed to claim the section 48E credit 
for capital improvements as well as addi-
tions or modifications to existing prop-

erty without regard to the 80/20 Rule. 
Further, some commenters suggested that 
the 80/20 Rule as originally applied in 
the section 48 context was only relevant 
for addressing the “original use require-
ment” for property and was not intended 
to prevent additions of new property from 
qualifying for a credit. These comment-
ers pointed to Example 2 in §1.48-2(b)
(7) and Examples 4 and 5 in §1.48-2(c), to 
illustrate that, in the context of the section 
48 credit, the 80/20 Rule was intended to 
address the “original use requirement.” 
Consistent with this view, several com-
menters asserted that the prohibition 
against claiming the section 48E credit for 
additions that do not meet the 80/20 Rule 
(Excluded Costs Rule) is inconsistent with 
the statute and regulations and should be 
removed. 

One commenter, like many others that 
asserted that the application of the 80/20 
Rule for purposes of section 48E is con-
trary to historical precedent, also focused 
on the negative economic impact. The 
commenter stated that the proposed reg-
ulations would negatively impact the eco-
nomics of both existing and future devel-
opment of clean energy projects and that 
existing project investments were based 
on reasonable reliance that future capital 
improvements would be eligible for the 
section 48E credit without regard to the 
80/20 Rule. Similarly, another commenter 
stated it did not see a policy rationale for 
application of the 80/20 Rule in the man-
ner provided in the proposed regulations, 
as it would lead to uneconomic decisions, 
such as favoring demolition and rebuild-
ing instead of capital expenditures to 
modify an existing energy property and, 
like others, pointed to what they view as 
inconsistency with more than 60 years of 
prior investment tax credit (ITC) prece-
dent.
The Treasury Department and the IRS 
understand the concerns raised by com-
menters. However, prior guidance and 
regulations based on section 48 are not 
binding for purposes of section 48E. Sec-
tion 48E provides a credit only for a qual-
ified investment with respect to a qualified 
facility or an EST and not for components 
of property within a qualified facility or 
an EST. For the reasons provided here, the 
Treasury Department and the IRS believe 
that the best interpretation of “qualified 

investment with respect to a qualified 
facility or an EST” is that if a taxpayer 
does not place in service a qualified facil-
ity or an EST, a taxpayer is not eligible for 
a credit. Therefore, the application of the 
80/20 Rule to the section 48E credit in the 
proposed regulations benefits taxpayers 
by providing a path to access the section 
48E credit when less than an entirely new 
qualified facility or EST is placed in ser-
vice. 

Section 48E contains several features 
that require the credit to be analyzed 
at the level of a qualified facility or an 
EST. The PWA requirements are applied 
to a qualified facility or an EST under 
section 48E(a)(2)(A) and (B). Likewise, 
determining whether the increased credit 
amounts for domestic content and energy 
communities also apply to a qualified 
facility or an EST. Finally, determining 
whether a taxpayer may include qualified 
interconnection property expenditures is 
tied to the maximum net output of a qual-
ified facility. These determinations cannot 
be made with respect to individual com-
ponents of property. This statutory con-
struction clearly contemplates calculating 
the credit on the basis of an entire qual-
ified facility or EST. Applying the 80/20 
Rule for purposes of section 48E provides 
taxpayers with an opportunity for addi-
tions of property to an existing facility or 
an EST to be eligible for the section 48E 
credit if the rule is satisfied. 

Other commenters pointed to what they 
describe as longstanding rules that other-
wise ITC-eligible improvements made to 
existing energy property may qualify for 
the ITC. One commenter stated that the 
IRA did not change this rule in any way. 
According to this commenter, application 
of the 80/20 Rule has always uniquely 
been relevant for purposes of the produc-
tion tax credit (PTC) and is simply not rel-
evant for purposes of the ITC. The Trea-
sury Department and the IRS affirm the 
role of the 80/20 Rule in the ITC context 
to allow for additions of new property to 
an existing facility or EST to be eligible 
for the section 48E credit if the rule is sat-
isfied. 

2. Excluded Costs

Several commenters asserted that sec-
tion 48E allows a credit for adding com-
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ponents or making capital additions to a 
qualified facility. One commenter con-
cluded that capital improvements should 
not be penalized under the 80/20 Rule. 
According to the commenter, owners of a 
qualified facility, such as a solar qualified 
facility, should be allowed to upgrade or 
replace components and claim new sec-
tion 48E credits. The commenter pointed 
to two examples in the existing Treasury 
Regulations under section 48 that the 
commenter stated illustrate the proper 
interpretation of the original use require-
ment in §1.48-2(b)(7) and the difference 
between a reconditioned or rebuilt unit 
of property previously placed in service 
and/or the use of “some used parts,” on 
the one hand, and the addition of new 
property or capital improvements, on the 
other. 

Another commenter stated that the 
excluded costs described in proposed 
§1.48E-4(c)(5) are unclear because a tax-
payer is always adding new components 
to used components, and it should be 
reworded to clarify that it does not imply 
that the taxpayer must exclude the cost of 
new components when a taxpayer adds 
them to used components. 

Some of these commenters requested 
that the 80/20 Rule and the Excluded Costs 
Rule provided at proposed §1.48E-4(c)
(5) not apply for section 48E purposes to 
additions of otherwise eligible new com-
ponents of property added to an existing 
qualified facility on which a PTC was not 
claimed. As an example, the commenter 
asserted that the owner of a solar quali-
fied facility should be able to make capital 
improvements to upgrade or replace exist-
ing solar modules or inverters and claim a 
new section 48E credit without regard to 
the 80/20 Rule on such capital improve-
ments. This commenter stated that the 
80/20 Rule should only apply when a 
new category of components is added to 
an existing qualified facility comprised 
of different categories of components 
(such as wind being added to solar), then 
that new category of component should 
be treated as a separate “unit of qualified 
facility.” The commenter stated that this 
result is also consistent with the IRA gen-
erally, which does not prevent a taxpayer 
from claiming both a PTC with respect to 
the output of a qualified facility and an 
ITC with respect to any associated EST. 

The commenter stated that this is also con-
sistent with Notice 2018-59. 

Another commenter explained that the 
80/20 Rule has its origins under the sec-
tion 48 credit and in the context of the 
section 48 regulations the phrase, “some 
used parts,” that has been the focus of 
the IRS’s administrative practice for 
almost 60 years. According to the com-
menter, Rev. Rul. 68-111, 1968-1 C.B. 
29, reflects the proper application of the 
80/20 Rule albeit under a prior version 
of the section 48 credit. The commenter 
asserted that the Excluded Costs Rule 
in proposed §1.48E-4(c)(5) distorts the 
80/20 Rule by shifting the focus from the 
use of “used parts” at the time the unit 
of property is originally placed in service 
to “new” property and capital improve-
ments that are added later.

The Treasury Department and the IRS 
note that the application of the 80/20 Rule 
clarifies that expenditures for components 
of property that are not a unit of quali-
fied facility can only qualify if the 80/20 
Rule is satisfied, and thus any new prop-
erty and capital improvements added later 
that are not a unit of qualified facility are 
ineligible for a section 48E credit unless 
the 80/20 Rule is satisfied. In response 
to the commenters that asserted that sec-
tion 48E allows a credit for a component 
of property rather than a qualified facil-
ity, the Treasury Department and the IRS 
disagree with commenters’ interpretation 
of the statutory language. The Treasury 
Department and the IRS also emphasize 
that existing regulations under §1.48-2 
do not reflect the current version of sec-
tion 48 and are not applicable to section 
48E. Additionally, a taxpayer who makes 
a capital improvement to an existing facil-
ity should consider the application of the 
Incremental Production Rule provided in 
§1.45Y-4(d). Similarly, a taxpayer that 
makes modifications to an EST should 
consider the application of the rule pro-
vided at §1.48E-2(g)(7).

Another commenter suggested that 
the purpose of the 80/20 Rule is to allow 
a facility that was placed in service prior 
to January 1, 2025, to nevertheless sat-
isfy the requirement in section 48E(b)(3)
(A)(ii) that a qualified facility be placed 
in service after December 31, 2024, if a 
substantial portion of the facility is recon-
structed after 2024. 

The Treasury Department and the IRS 
disagree that the 80/20 Rule is tied to a 
particular year. The 80/20 Rule allows 
a taxpayer to treat an existing facility as 
originally placed in service at a later date 
by adding new components of property 
that represent at least 80 percent of the 
value of the unit of qualified facility. A 
retrofitted qualified facility or EST will 
be eligible for the section 48E credit if it 
meets the requirements of the 80/20 Rule 
before the section 48E credit phases out. 

3. Recapture

A commenter stated that if the Trea-
sury Department and the IRS retain the 
Excluded Costs Rule as written, the final 
regulations should further clarify that 
investment tax credit recapture rules will 
not apply to additions of property that 
do not satisfy the 80/20 Rule. Generally, 
recapture under section 48E is governed 
by section 50(a)(1)(A), which provides 
for recapture of the credit if property 
ceases to be investment credit property. 
Additions of property that do not satisfy 
the 80/20 Rule and that are thus subject to 
the Excluded Costs Rule are not included 
in the calculation of the section 48E credit. 
Accordingly, there is no credit to recapture 
with respect to such additions of property. 

4. Original Use Requirement

Some commenters asserted that the 
original use requirement applies only 
to acquired property, and therefore, the 
80/20 Rule is unnecessary for other types 
of property. These commenters pointed to 
section 48E(b)(2)(C), which provides, in 
part, that qualified property means prop-
erty (i) the construction, reconstruction, 
or erection of which is completed by the 
taxpayer, or (ii) which is acquired by the 
taxpayer if the original use of such prop-
erty commences with the taxpayer. This 
language was incorporated at proposed 
§1.48E-2(f)(3) through (5). The com-
menters cited this language to support 
their view that the original use require-
ment applies only to acquired property. 
Therefore, according to the commenters, 
the “original use” requirement applies to 
property acquired by a taxpayer, but does 
not apply to property the construction, 
reconstruction, or erection of which is 
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completed by the taxpayer. The comment-
ers concluded that this statutory language 
supports the position that capital additions 
to an existing qualified facility or EST 
qualify for the section 48E credit. 

The Treasury Department and the IRS 
disagree with the commenters’ interpreta-
tion of the statutory language and corre-
sponding language in the proposed regu-
lations. The commenters are correct that 
section 48E(b)(2)(C)(ii) requires original 
use for acquired property, whereas section 
48E(b)(2)(C)(i) does not mention original 
use with respect to property that is con-
structed, reconstructed, or erected by or 
for the taxpayer, however, that is because 
an original use requirement is unneces-
sary in the latter context. The taxpayer 
that is claiming a credit for property that 
it constructed, reconstructed, or erected 
by or for such taxpayer will necessar-
ily be the original user of such property. 
Although some commenters suggested the 
80/20 Rule has historically been applied 
in the section 48 context with respect to 
the original use requirement, the Treasury 
Department and the IRS emphasize that 
the 80/20 Rule was first applied to the sec-
tion 48 credit through guidance issued in 
the Internal Revenue Bulletin providing 
beginning of construction guidance. The 
Treasury Department and the IRS reiterate 
that for section 48E purposes, the 80/20 
Rule allows a taxpayer that retrofits an 
existing facility to treat such facility as a 
new qualified facility or EST. 

5. EST

In the context of section 48E, the pro-
posed regulations discussed the 80/20 
Rule for purposes of retrofitting a qual-
ified facility but did not specifically 
address the application of the 80/20 Rule 
to EST. Some commenters asked if the 
80/20 Rule applied to EST. Commenters 
requested that the final regulations clarify 
that the 80/20 Rule also applies to EST, 
including battery energy storage systems 
and pumped storage hydropower. Another 
commenter stated that new component 
categories, like EST, added to existing 
facilities should be treated as separate 
units of qualifying facility and exempted 
from the 80/20 Rule.

In response to these comments, the 
Treasury Department and the IRS note that 

the 80/20 Rule applies to EST. The 80/20 
Rule, as it is applied to EST, is a separate 
rule from the modification of EST pro-
vided by the section 48E(c)(2) reference 
incorporating section 48(c)(6)(B) (mod-
ifications of EST). The final regulations 
adopt the application of the 80/20 Rule for 
EST, and this Summary of Comments and 
Explanation of Revisions addresses EST 
in regard to the 80/20 Rule. With respect 
to the addition of EST to a site with an 
existing qualified facility, the Treasury 
Department and the IRS note that an EST 
is separate from a qualified facility as dis-
cussed in section III.C.2. of this Summary 
of Comments and Explanation of Revi-
sions. As a result, merely adding an EST 
to a site with an existing qualified facility 
does not require application of the 80/20 
Rule. 

6. Specific Technologies

Some commenters asked for specific 
clarifications regarding the 80/20 Rule 
and particular technologies. A commenter 
suggested that in the case of a hydro-
power facility combined with a pumped 
storage hydropower facility, each power-
house generating unit (turbine or pump 
turbine, generator and controls) should be 
considered a unit of qualified facility for 
purposes of the final regulations. Addi-
tionally, this commenter asserted, that, in 
the case of a wind facility, the function-
ally interdependent components of a unit 
of qualified facility should be the turbine, 
tower, and foundation pad. In both cases, 
the commenter requested that the 80/20 
Rule apply to the functionally interdepen-
dent components of the unit of qualified 
facility. 

For purposes of the section 45Y and 
section 48E credits, the unit of qualified 
facility includes all functionally inter-
dependent components of property (as 
defined in proposed §1.48E-2(d)(2)(ii)) 
owned by the taxpayer that are operated 
together and that can operate apart from 
other property to produce electricity. The 
final regulations adopt these rules, which 
provide a function-oriented approach to 
determine if property is considered part of 
the qualified facility that generates elec-
tricity, to ensure that the final regulations 
are broad enough to encompass nascent 
technologies without rendering the regu-

lations quickly obsolete. After consider-
ation of the comments, an example of the 
application of the 80/20 Rule to a quali-
fied hydropower production facility has 
been added to the final regulations under 
§1.48E-4(c)(6)(v). Additionally, the Trea-
sury Department and the IRS made revi-
sions to Example 3 of §1.48E-4(c)(6)(iii), 
similar to those made for §1.45Y-4(d)
(3)(iii), that removed the reference to a 
decommissioned nuclear facility to avoid 
referring to decommissioned and restarted 
nuclear facilities in the Incremental Pro-
duction Rule and the 80/20 Rule.

Another commenter specifically asked 
that the 80/20 Rule be eliminated for cer-
tain types of facilities such as power gen-
eration, thermal generation, or CHP facil-
ities upgraded to be carbon neutral. To 
support this request, the commenter noted 
that the 80/20 Rule discourages the use 
of existing infrastructure in CHP appli-
cations. While the Treasury Department 
and the IRS appreciate the concerns raised 
for particular technologies, as described 
in the preamble to the proposed regula-
tions, a qualified facility generally does 
not include equipment that is an addition 
or modification to an existing qualified 
facility or EST. However, see §1.48E-
4(b) regarding the Incremental Production 
Rule. 

7. Interaction Between the Incremental 
Production Rule and the 80/20 Rule 

Some commenters were concerned 
about the interaction of the Incremental 
Production Rule and the 80/20 Rule and 
the provided at proposed §§1.45Y-4(c) 
and 1.48E-4(b). One commenter requested 
that the Treasury Department and the IRS 
make clear that the provision for retro-
fitted facilities is separate and distinct 
from the requirements for the Incremental 
Production Rule, and that if there is any 
overlap between the two, the 80/20 Rule 
should control. The commenter stated that 
a retrofitted facility that results in the addi-
tion of capacity should be treated as newly 
placed in service if it meets the 80/20 Rule 
(rather than requiring the retrofitted facil-
ity to follow the Incremental Production 
Rule). 

Another commenter recommended 
clarifying when to apply one rule or the 
other in situations in which both the 80/20 
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and Incremental Production rules could 
apply. A commenter also asserted that the 
statutory text under sections 45Y(b)(1)(C) 
and 48E(b)(3)(B)(i), regarding the Incre-
mental Production Rule, is without regard 
to the 80/20 Rule or the facility’s original 
placed in service date, and that, therefore, 
Congress sought to incentivize investment 
in existing facilities without requiring tax-
payers to meet the 80/20 Rule. Similarly, 
commenters recommended providing an 
example of a decommissioned facility 
without any reference to the 80/20 Rule, 
and to revise Example 3 in proposed 
§1.45Y-4(d)(3)(iii), regarding the 80/20 
Rule, to remove the reference to decom-
missioning. 

The Treasury Department and the IRS 
agree that the Incremental Production 
Rule provided in sections 45Y(b)(1)(C) 
and 48E(b)(3)(B)(i) are separate and dis-
tinct from the 80/20 Rule. If a retrofitted 
facility satisfies the 80/20 Rule, the final 
regulations provide that the facility will be 
treated as newly placed in service even if 
the taxpayer also satisfies the Incremental 
Production Rule. Separately, these final 
regulations provide an additional exam-
ple, in §1.48E-4(b)(5), which specifically 
addresses decommissioned and restarted 
facilities. Additionally, §1.48E-4(c)(1) is 
clarified to confirm that a qualified facility 
or EST may claim the full available credit 
rather than the credit resulting from an 
addition of capacity. Finally, Example 3 in 
§1.45Y-4(d)(3)(iii) is modified to remove 
the reference to decommissioning.

Another commenter requested clarifi-
cation that even if a facility placed in ser-
vice before 2025 (pre-2025 facility) fails 
the 80/20 Rule, property that is added to 
the facility may still qualify for the sec-
tion 48E credit under the Incremental 
Production Rule in section 48E(b)(3)(B)
(i). Proposed §1.48E-4(b)(1) provided, 
in part, that the term qualified facility 
includes either a new unit or an addition 
of capacity placed in service after Decem-
ber 31, 2024, in connection with a facility 
described in section 48E(b)(3)(A) (with-
out regard to section 48E(b)(3)(A)(ii)), 
which was placed in service before Jan-
uary 1, 2025, but only to the extent of the 
increased amount of electricity produced 
at the facility by reason of such new unit 
or addition of capacity. Thus, a pre-2025 
facility that fails the 80/20 Rule may still 

qualify for the section 48E credit under 
the Incremental Production Rule. Addi-
tionally, the Treasury Department and the 
IRS confirm that this rule will apply to a 
pre-2025 facility regardless of whether it 
satisfies the 80/20 Rule. 

8. Other Comments

While the majority of commenters that 
opposed the 80/20 Rule suggested elimi-
nating it, particularly the Excluded Costs 
Rule, one commenter provided an addi-
tional recommendation. This commenter 
recommended that the proposed regu-
lations be revised to permit taxpayers to 
elect either the 80/20 Rule or a rule based 
on the original cost of the qualified facility 
(Original Cost Rule). Under the Original 
Cost Rule as proposed by the commenter, 
a qualified facility would be treated as 
originally placed in service, even though it 
contains some used components of prop-
erty, provided the cost of the new com-
ponents of the unit of qualified facility is 
at least 50 percent of the original cost of 
the unit of qualified facility. Original cost 
would be defined as the unadjusted GAAP 
book basis at the time the qualified facil-
ity was originally placed in service. The 
commenter also explained that this new 
rule could be limited in its application and 
stated that outside of sections 45 and 48 an 
80/20 Rule currently applies to determine 
eligibility for bonus depreciation under 
section 168(k)(7) and the carbon oxide 
sequestration credit under section 45Q 
of the Code. Therefore, the commenter 
requested that the final regulations adopt 
an optional Original Cost Rule limited 
to section 45Y and section 48E qualified 
facilities, which would limit the effect to 
the section 45Y and 48E credits and per-
mit the 80/20 Rule adopted in other con-
texts to remain in place. 

The Treasury Department and the IRS 
understand the commenter’s desire for a 
less restrictive standard than what the pro-
posed 80/20 Rule provides, but the Trea-
sury Department and the IRS think the 
80/20 Rule strikes the appropriate balance 
between allowing taxpayers flexibility and 
creating an incentive for new investment. 
Therefore, the final regulations do not 
adopt the commenter’s proposal. 

After consideration of all comments 
expressing opposition to the 80/20 Rule 

in the context of section 48E, the Trea-
sury Department and the IRS decline 
to modify or abandon the 80/20 Rule as 
requested. Section 48E(b)(1) provides 
that the section 48E credit is available 
for the qualified investment with respect 
to any qualified facility for any taxable 
year that includes the basis of any quali-
fied property placed in service by the tax-
payer during such taxable year which is 
part of a qualified facility. Section 48E(c)
(1) provides that a credit for the qualified 
investment with respect to an EST for any 
taxable year is the basis of any EST placed 
in service by the taxpayer during such tax-
able year. The 80/20 Rule is designed to 
broaden the availability of the section 48E 
credit to provide a new original placed in 
service date for a qualified facility or EST 
that includes some components of a quali-
fied facility or EST that have already been 
placed in service, rather than requiring the 
entire unit of qualified facility or EST to 
be composed of only new property. The 
80/20 Rule also encourages retrofitting 
an existing qualified facility or EST pro-
vided there is sufficient new investment. 
As described earlier in this section on the 
80/20 Rule, if a qualified facility under 
section 45 or energy property under sec-
tion 48 is retrofitted in a manner that satis-
fies the 80/20 Rule, it will be considered a 
new qualified facility and may be eligible 
for the section 45Y or 48E credits if the 
qualified facility meets all of the sections 
45Y and 48E requirements.

Section 48E(c)(2) incorporates the lone 
express rule for modification of existing 
energy property that is found in section 
48(c)(6)(B). This special rule is limited to 
modifications of existing EST. The inclu-
sion of this specific provision suggests 
that modifications of existing EST that 
do not meet the 80/20 Rule or the Incre-
mental Production Rule are ineligible for 
the section 45Y or 48E credits. Adopting 
the 80/20 Rule for the section 48E credit 
is favorable to taxpayers and encourages 
substantial additional investment in exist-
ing qualified facilities and EST.

As discussed in section IV.G. of this 
Summary of Comments and Explanation 
of Revisions, the ownership rules pro-
vided that the section 45Y and 48E credits 
are available for an entire unit of qual-
ified facility or unit of EST and not for 
individual components of property. The 
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80/20 Rule is consistent with the owner-
ship rules because it ensures that a quali-
fied facility or EST that is retrofitted to a 
sufficient extent is considered a new qual-
ified facility or EST, whereas the addition 
of mere components is not eligible for the 
section 48E credit.

F. Qualified Progress Expenditures

Section 48E(d)(1) provides that rules 
similar to the rules of former section 46(c)
(4) and (d) (as in effect on the day before 
the date of the enactment of the Revenue 
Reconciliation Act of 1990) apply for pur-
poses of section 48E(a). Footnote 5 of the 
proposed regulations explained that the 
rules provided by §1.46-5 related to qual-
ified progress expenditures apply for pur-
poses of section 48E(a). 

Several commenters requested that the 
final regulations provide additional clarifi-
cations related to whether qualified prog-
ress expenditures are allowable for pur-
poses of elective payment elections under 
section 6417 (section 6417 elective pay-
ment elections). Commenters requested 
clarifying the application of qualified 
progress expenditure payments to “appli-
cable entities,” as defined in section 
6417(d)(1), and confirming that progress 
expenditures permitted by section 48E are 
allowable for purposes of section 6417 
elective payment elections. Commenters 
noted that, while section 6418(g)(4) pro-
vides an explicit statutory prohibition on 
using the section 6418 credit transfer elec-
tion provisions for progress expenditures, 
a similar prohibition was not included for 
section 6417 elective payment elections 
and that, therefore, permitting applicable 
entities to use the section 48E credit for 
purposes of section 6417 elective payment 
elections is consistent with the statutory 
text of section 6417. 

Given the statutory language under 
section 48E(d)(1), a taxpayer can make 
a qualified progress expenditure elec-
tion, as provided in §1.46-5, to increase 
its qualified investment with respect to a 
qualified facility or EST for the taxable 
year by any qualified expenditures made 
during such taxable year. Section 6417(b)
(12) provides that the section 48E credit 
is an applicable credit for purposes of 
making an elective payment election. The 
statutory text of sections 48E(d)(1) and 

6417(b)(12), when read in tandem, permit 
a taxpayer to make an elective payment 
election with respect to a section 48E 
credit determined pursuant to a qualified 
progress expenditure election. Therefore, 
the Treasury Department and the IRS con-
firm that for the section 48E credit, qual-
ified progress expenditures are allowable 
for purposes of section 6417 elective pay-
ment elections but have determined that 
no change is necessary in the final regula-
tions. The final regulations at §1.48E-4(g) 
adopt language similar to footnote 5 from 
the proposed regulations, that the rules 
provided by §1.46-5 related to qualified 
progress expenditures apply for purposes 
of section 48E(a). 

G. Incremental Cost Rule

One commenter requested that the final 
regulations “clarify the application of the 
‘incremental cost’” concept to section 
48E. Incremental cost is the excess of the 
total cost of equipment over the amount 
that would have been expended for the 
equipment if the equipment were not used 
for a qualifying purpose. The regulations 
under former §1.48-9(k) provided the 
incremental cost rule. The preamble to the 
Treasury Decision (TD 7765, 46 FR 7291) 
that implemented this rule noted that in 
many instances one item of property can 
be used in part for a qualifying energy pur-
pose and in part for non-qualifying func-
tions. The preamble to TD 7765 explained 
that the Treasury Department and the 
IRS approached this situation by consid-
ering whether to deny the credit, provide 
partial credit, or allow a full credit. The 
preamble stated that simply denying the 
credit entirely would discourage invest-
ments, but that, on the other hand, prop-
erty which incidentally serves an energy 
function should not receive the subsidy of 
a full energy credit. For these reasons, the 
Treasury Department and the IRS viewed 
the incremental cost rule as the most fair 
approach.

The Treasury Department and the IRS 
have determined that a similar approach 
should be taken in these final regulations. 
Section 1.48E-4(h)(1) provides that for 
purposes of section 48E, if a component 
of qualified property of a qualified facil-
ity or a component of property of an EST 
is also used for a purpose other than the 

intended function of the qualified facil-
ity or EST, only the incremental cost of 
such component is included in the basis of 
the qualified facility or EST. This section 
also defines the term “incremental cost” to 
mean the excess of the total cost of a com-
ponent over the amount that would have 
been expended for the component if that 
component were used for a non-qualifying 
purpose. Section 1.48E-4(h)(2) provides 
an example to illustrate this rule. 

H. Application of normalization opt-out

Proposed §1.48E-4(g)(4) referred tax-
payers to section 50(d)(2) for application 
of the normalization rules to the section 
48E credit in the case of certain regulated 
companies, including rules regarding the 
election not to apply the normalization 
rules to EST (as defined in section 48(c)
(6) of the Code). Several commenters 
requested that the final regulations clar-
ify that the normalization opt-out election 
provided in section 50(d)(2) is available 
for the section 48E credit claimed with 
respect to an EST, without regard to the 
date on which construction of such EST 
begins. After consideration of the com-
ments, the requested clarification has been 
adopted in §1.48E-4(i)(4). 

IV. Combined Qualified Facilities 
(Sections 45Y and 48E)

This section covers issues that impact 
both sections 45Y and 48E and includes 
the topics: beginning of construction, 
property included in a qualified facility, 
qualified facilities and specific technolo-
gies, coordination with other credits, inte-
gral part, shared integral property, own-
ership, the Incremental Production Rule, 
and the dual use rule.

Proposed §1.45Y-2(a) defined a “qual-
ified facility” to mean a facility owned 
by the taxpayer that is used for the gen-
eration of electricity, is placed in service 
after December 31, 2024, and has a GHG 
emissions rate of not greater than zero (as 
determined under rules provided in pro-
posed §1.45Y-5).
Proposed §1.48E-2(a) defined a “qualified 
facility” to mean a facility that is used for 
the generation of electricity, is placed in 
service by the taxpayer after December 
31, 2024, and has a GHG emissions rate of 
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not greater than zero (as determined under 
rules provided in §1.45Y-5).

A. Beginning of construction 

Notice 2022-61, 2022-52 I.R.B. 560, 
provides guidance regarding the pre-
vailing wage and apprenticeship (PWA) 
requirements and provides guidance for 
determining the beginning of construc-
tion of a facility for the section 45Y and 
48E credits. Section 5 of the Notice pro-
vides that, to determine when construction 
begins for purposes of sections 30C, 45V, 
45Y, and 48E, principles similar to those 
under Notice 2013-29, 2013-20 I.R.B. 
1085, regarding the Physical Work Test 
and Five Percent Safe Harbor apply, and 
taxpayers satisfying either test will be 
considered to have begun construction. 

Section 5 of Notice 2022-61 also pro-
vides that principles similar to those pro-
vided in certain IRS Notices2 regarding 
the Continuity Requirement for purposes 
of sections 30C, 45V, 45Y, and 48E apply. 
Section 5 further provides that whether a 
taxpayer meets the Continuity Require-
ment under either test is determined by 
the relevant facts and circumstances. 
Additionally, section 5 states that prin-
ciples similar to those under section 3 
of Notice 2016-31, 2013-44 I.R.B. 431, 
regarding the Continuity Safe Harbor also 
apply for purposes of sections 30C, 45V, 
45Y, and 48E. Section 5 also provides that 
taxpayers may rely on the Continuity Safe 
Harbor provided the facility is placed in 
service no more than four calendar years 
after the calendar year during which con-
struction began. For purposes of the sec-
tion 45Y and 48E credits, Notice 2022-61 
continues to apply. 

A commenter requested that final regu-
lations clarify that projects failing to qual-
ify for the section 45 or 48 credits due to 
a failure to satisfy continuity requirements 
may still qualify for the section 45Y or 
48E credits, assuming all other require-
ments for the section 45Y or 48E credit 
are satisfied. The commenter contended 
that a taxpayer may meet the January 1, 
2025, beginning of construction require-

ment to qualify for the section 45 and 48 
credits, but may not be able to satisfy con-
tinuity requirements under existing IRS 
guidance by placing the facility in service 
within four years after construction began. 
The Treasury Department and the IRS 
confirm that a facility that fails to satisfy 
the requirements (including beginning of 
construction requirements) for the section 
45 or 48 credit, is not disqualified from 
claiming either section 45Y or 48E so 
long as the facility meets all requirements 
under those Code sections.

The commenter also noted that sec-
tions 45Y and 48E employ a “start of 
construction” metric for purposes of 
determining whether a qualified facility is 
eligible for the increase in credit rates for 
satisfying the domestic content or energy 
communities bonus, and for assessing the 
applicable credit phaseout amounts. The 
commenter recommended resolving what 
they characterized as uncertainty related 
to application of beginning of construc-
tion rules under existing IRS guidance to 
sections 45Y and 48E by adopting mod-
ified continuity safe harbor requirements 
for determining the beginning of construc-
tion. One such modified safe harbor would 
permit a taxpayer to apply whatever rules 
were applicable to the “commence con-
struction” year that corresponds to the ear-
liest year that would still meet a continuity 
safe harbor based on when the facility was 
ultimately placed in service. 

The Treasury Department and the IRS 
have determined that the existing Internal 
Revenue Bulletin guidance (referred to as 
the IRS Notices) adequately addresses the 
beginning of construction rules applicable 
to sections 45Y and 48E. Additionally, 
modifications to the beginning of con-
struction guidance provided by the IRS 
Notices for sections 45 and 48 are beyond 
the scope of these final regulations. 

B. Property included in qualified facility

Proposed §1.45Y-2(b) provided a 
description of the property included in a 
qualified facility. Proposed §1.45Y-2(b)(1) 
provided that a qualified facility includes 

a unit of qualified facility, defined in pro-
posed §1.45Y-2(b)(2)(i), and also includes 
qualified property owned by the taxpayer 
that is an integral part of a qualified facil-
ity, defined in proposed §1.45Y-2(b)(3). 
Section 45Y is silent regarding the credit 
eligibility of components that are part 
of a qualified facility but located in dif-
ferent locations. Accordingly, proposed 
§1.45Y-2(b)(1) clarified that any property 
that meets the requirements of a qualified 
facility described in proposed §1.45Y-2(b) 
is part of a qualified facility, regardless of 
where such property is located. 
Proposed §1.48E-2(b) provided that a 
qualified facility includes a unit of qual-
ified facility, defined in proposed §1.48E-
2(b)(2)(i), and also includes property 
owned by the taxpayer that is integral 
to the unit of qualified facility, which is 
defined in proposed §1.48E-2(b)(3). For 
purposes of section 48E, a qualified facil-
ity does not include any electrical trans-
mission equipment, such as transmission 
lines and towers, or any equipment beyond 
the electrical transmission stage, and gen-
erally does not include equipment that is 
an addition or modification to an existing 
qualified facility. However, the proposed 
regulations provided two specific excep-
tions to that rule: the Incremental Produc-
tion Rule, and the 80/20 Rule.

A commenter stated that there are 
inconsistencies between the definitions of 
a “property included in a qualified facil-
ity” in proposed §1.45Y-2(b)(1) and “unit 
of qualified facility” in proposed §1.45Y-
2(b)(2). The commenter stated that the 
first definition provides that the qualified 
facility equals the “unit of qualified facil-
ity” plus the “integral property”, however, 
the second definition provides that a “unit 
of qualified facility” equates to “function-
ally interdependent components of prop-
erty.” The commenter stated that proposed 
§1.48E-2 had similar inconsistencies. The 
commenter suggested that the final regu-
lations include an example to more clearly 
define a qualified facility. The commenter 
also referred to the coordination with 
other credits in proposed §1.45Y-2(c) 
and stated that a taxpayer must assume 

2 Notice 2013-29, 2013-20 I.R.B. 1085; clarified by Notice 2013-60, 2013-44 I.R.B. 431; clarified and modified by Notice 2014-46, 2014-36 I.R.B. 520; updated by Notice 2015-25, 2015-13 
I.R.B. 814; clarified and modified by Notice 2016-31, 2016-23 I.R.B. 1025; updated, clarified, and modified by Notice 2017-04, 2017-4 I.R.B. 541; Notice 2018-59, 2018-28 I.R.B. 196; 
modified by Notice 2019-43, 2019-31 I.R.B. 487; modified by Notice 2020-41, 2020-25 I.R.B. 954; clarified and modified by Notice 2021-5, 2021-3 I.R.B. 479; clarified and modified by 
Notice 2021-41, 2021-29 I.R.B. 17.
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that what constitutes a “qualified facility” 
under section 45Y, namely, all function-
ally interdependent components of prop-
erty as well as any integral property, is 
the same with respect to all other Federal 
income tax credits that reference a quali-
fied facility, but that this definition needs 
to be made consistent across all the other 
Code sections. 

The Treasury Department and the IRS 
do not agree that an ambiguity exists 
between the references to a qualified facil-
ity. For both sections 45Y and 48E, the 
unit of qualified facility is the narrower 
definition and includes only the function-
ally interdependent components of prop-
erty. A qualified facility is this “unit of 
qualified facility” plus integral property. 
Multiple examples in the proposed regu-
lations illustrate these concepts. 

The Treasury Department and the IRS 
also do not agree that taxpayers must 
assume that the definition of a “qualified 
facility” under sections 45Y and 48E is 
the same in all other Federal income tax 
credits. Each Code section has its own 
unique definition of a facility that must be 
considered; addressing definitions in other 
Code sections is beyond the scope of these 
final regulations. In response to comment-
ers’ concerns, though, the final regulations 
add additional examples to illustrate the 
interaction of Federal income tax cred-
its in §§1.45Y-2(c)(3) and 1.48E-2(f)(3). 
The final regulations at §§1.45Y-2(b)(3)
(vii) and 1.48E-2(b)(3)(vii) also change 
the term “qualified property” in proposed 
§1.45Y-2(b)(1) to “property” as “qualified 
property” is not a term used in section 
45Y.

C. Qualified facilities and specific 
technologies for purposes of sections 45Y 
and/or 48E

1. Biogas

Commenters stated that the energy 
feedstock production property compris-
ing a feedstock processing and treatment 
system, when owned by the same tax-
payer that owns the electric generation 
facility placed in service after December 
31, 2024, is either a functionally inter-
dependent component property oper-
ated together with the electric generation 
facility or an integral part of that facil-

ity. Commenters asserted that anaerobic 
digester and gas conditioning components 
are used directly in the intended function 
of the facility and that, without this feed-
stock treatment, the electricity production 
component would not be able to produce 
zero or negative GHG electricity. Accord-
ingly, commenters requested that the final 
regulations recognize all components of 
an electricity production facility, includ-
ing the anaerobic digester and gas con-
ditioning equipment as part of a qualified 
facility. The final regulations do not adopt 
these comments because while the energy 
feedstock production property described 
is generally used to produce fuel that may 
be used by a qualified facility to generate 
electricity, it is not part of such qualified 
facility based on the definition of qualified 
facility for purposes of the section 45Y 
and 48E credits. 

2. Solar

A commenter encouraged the Trea-
sury Department and the IRS to explicitly 
define solar photovoltaic panels used to 
generate electricity for an automated shad-
ing system as a qualified facility. The com-
menter noted that the example in proposed 
§1.45Y-5(c)(1)(iii) already describes the 
GHG emissions rate for qualified facilities 
that produce electricity using solar photo-
voltaic properties as not greater than zero 
and that proposed §1.45Y-5(c)(2)(iv) also 
describes solar photovoltaic power as a 
type of non-C&G facility. 

The Treasury Department and the IRS 
have determined that the example in pro-
posed §1.45Y-5(c)(1)(iii) and the list of 
non-C&G facilities in proposed §1.45Y-
5(c)(2)(iv) are sufficient to address com-
menter’s request as the rules adequately 
provide that facilities using solar pho-
tovoltaic property to produce electricity 
are eligible for the section 45Y and 48E 
credits assuming the taxpayer satisfies the 
other statutory requirements. Accordingly, 
the final regulations adopt the proposed 
rule without change.

3. Nuclear 

A commenter requested that the final 
regulations confirm that nuclear struc-
tures, components, and fuel are part of 
qualified property for purposes of sec-

tion 48E. Similarly, another commenter 
requested confirmation that specific 
components, such as reactor cores, are 
included in the qualified investment in 
a qualified facility under section 48E. 
Another commenter suggested adding 
language to the definition of integral part 
with respect to buildings to specifically 
address a building used for nuclear fusion 
or fission. The commenter specifically 
requested the final regulations describe 
a structure or building that is integral to 
the intended function of a qualified facil-
ity because it is needed to comply with or 
maintain required radiological health and 
safety conditions as required by a quali-
fied facility’s regulator.

Section 48E(b)(1) generally provides 
that the section 48E credit is available 
for a taxpayer’s qualified investment with 
respect to a qualified facility, which is the 
sum of the basis of any qualified prop-
erty placed in service by the taxpayer 
during such taxable year that is part of 
such qualified facility and if applicable, 
qualified interconnection costs. Section 
48E(b)(2)(A) provides, in relevant part, 
that qualified property is property which 
is tangible personal property or other tan-
gible property (not including a building 
or its structural components), but only if 
such property is used as an integral part 
of the qualified facility. Therefore, tangi-
ble property, including structures (other 
than buildings or their structural compo-
nents), components, and fuel, that meets 
the definition of qualified property may be 
included in the credit base of a qualified 
facility. As provided in §1.48E-2(d)(3)(v), 
generally buildings are not integral parts 
of a qualified facility because they are not 
integral to the intended function of the 
qualified facility. Due to the exclusion of a 
building or its structural components, this 
would exclude, for example, buildings 
that house nuclear reactor control rooms.

However, as the proposed regulations 
acknowledged, not all structures are con-
sidered “buildings” for the purpose of 
excluding buildings and their structural 
components. Proposed §1.48E-2(b)(3)(v)
(A) and (B) provided that a structure is 
not considered a building if it is essen-
tially an item of machinery or equipment, 
or if it houses components of property that 
are integral to the intended function of the 
qualified facility and if the use of the struc-
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ture is so closely related to the use of the 
housed components of property therein 
that the structure clearly can be expected 
to be replaced if the components of prop-
erty it initially houses are replaced. The 
Treasury Department and the IRS confirm 
that nuclear containment structures fall 
within the exception provided in proposed 
§1.48E-2(b)(3)(v)(A) and (B), which has 
been adopted and moved to §1.48E-2(d)
(3)(v)(A) and (B) of the final regulations. 
Like hydropower dams, but unlike con-
trol room buildings, nuclear containment 
structures are integral to the intended 
function of the qualified facility. More-
over, given their complexity, technical 
requirements, Nuclear Regulatory Com-
mission-mandated testing requirements, 
severe limits on the time workers and other 
personnel can spend inside the structure, 
and purpose, nuclear containment struc-
tures are essentially pieces of specialized 
equipment. They ensure the fulfillment of 
several safety functions at a nuclear power 
plant, including: (i) confinement of radio-
active substances in operational states and 
in accidental conditions; (ii) protection of 
the reactor against natural external events 
and human induced events; and (iii) radi-
ation shielding in operational states and in 
accident conditions. 

4. Hydropower

A commenter requested that the final 
regulations provide additional examples 
illustrating the scope of a “qualified invest-
ment credit facility” and “qualified prop-
erty” with respect to hydropower. Another 
commenter asked that the final regulations 
confirm that components of project works 
as identified in FERC licenses (referred to 
by the commenter as physical structures 
of a project) are integral property to a 
hydropower facility and therefore eligible 
for the section 48E credit. Specifically, the 
commenter suggested adopting principles 
from the section 48 proposed regulations 
regarding qualified offshore wind facil-
ities, whereby all FERC-licensed com-
ponents of any kind, including remote 
islanded hydropower generation compo-
nents, including the switchgear or substa-
tion housed in an onshore substation, are 
either functionally interdependent compo-
nents of a unit of the qualified facility or 
integral parts of a qualified facility. 

A definitive response to these com-
ments would require the Treasury Depart-
ment and the IRS to conduct a complete 
factual analysis of the hydropower prop-
erty in question, which may include 
information beyond that which was pro-
vided by the commenters. Because more 
information is needed to make the deter-
minations requested by the commenters, 
the final regulations do not provide these 
requested clarifications. However, fur-
ther discussion of relevant components of 
hydropower facilities is provided in sec-
tion IV.E. of this Summary of Comments 
and Explanation of Revisions.

5. Section 48 Energy Properties

A commenter suggested that, for pur-
poses of the qualified investment cal-
culation in section 48E(b), the final 
regulations should clarify that the term 
“qualified property” includes any energy 
property defined in section 48(a)(3), 
unless it is specifically excluded. The 
Treasury Department and the IRS reiterate 
that the determination of whether a quali-
fied facility is eligible for the section 48E 
credit depends, in part, on the anticipated 
GHG emissions of the facility as deter-
mined under section 48E(b)(3)(B)(ii) and 
§1.48E-5 of these regulations rather than 
the technology used. This is distinct from 
section 48(a)(3), which identified specific 
types of energy property that are eligi-
ble for the section 48 credit. See the dis-
cussion of qualified property for section 
48E in section III.B. of this Summary of 
Comments and Explanation of Revisions. 
Accordingly, the Treasury Department 
and the IRS cannot adopt the comment-
er’s recommendation and the rule will be 
adopted as proposed.

6. Facilities that Are Not Used for the 
Generation of Electricity 

A commenter requested that the final 
regulations provide flexibility to ensure 
that the following thermal energy technol-
ogies would not be prohibited from qual-
ifying for the section 45Y and 48E cred-
its: alternative water thermal sourcing, 
heat recovery systems for ventilation air, 
simultaneous heat recovery, and air source 
heat pumps. Similarly, another com-
menter suggested that thermal production 

from non-waste energy recovery should 
be eligible for the section 45Y credit and 
provided sample regulatory language to 
that effect. Another commenter suggested 
that technologies such as air-source heat 
pumps and building efficiency retrofits 
should be eligible for the section 45Y and 
48E credits. Other commenters stated that 
microgrid controllers, which are energy 
property under section 48, should be eli-
gible for the section 48E credit. 

Sections 45Y(b)(1)(A)(i) and 48E(b)
(3)(A)(i) define a qualified facility as a 
facility which is used for the generation of 
electricity. A facility cannot be considered 
a qualified facility under either section 
45Y or 48E if it does not meet this require-
ment. However, the Treasury Department 
and the IRS note that the section 48E 
credit applies to both qualified facilities 
and EST. Section III.C.1. of this Summary 
of Comments and Explanation of Revi-
sions discusses the definition of EST for 
purposes of the section 48E credit. 

Given the earlier-described comments, 
and a few comments on other topics that 
indirectly suggested that EST that are net 
consumers of electricity were nonetheless 
“used for the generation of electricity,” the 
Treasury Department and the IRS have 
determined that additional clarification of 
the phrase “used for the generation of elec-
tricity” is warranted. The final regulations at 
§§1.45Y-2(a)(1) and 1.48E-2(b)(1)(i) clar-
ify that, for a facility to meet the require-
ments of sections 45Y(b)(1)(A)(i) and 
48E(b)(3)(A)(i), the facility must be a net 
generator of electricity, taking into account 
any electricity consumed by the facility. 

D. Coordination with other credits

Proposed §§1.45Y-2(c) and 1.48E-2(c) 
provided rules for coordination of the sec-
tion 45Y and 48E credits with other Fed-
eral income tax credits, including those 
determined under sections 45, 45J, 45Q, 
45U, 48, and 48A. Proposed §1.45Y-1(c)
(1) provided, in part, that a taxpayer that 
owns a qualified facility that is eligible 
for both a section 45Y credit and another 
Federal income tax credit is eligible for 
the section 45Y credit only if the other 
Federal income tax credit was not allowed 
with respect to the qualified facility.

A commenter suggested clarifying that 
the reference in proposed §1.45Y-2(c)(1) 
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to “another Federal income tax credit” 
does not extend beyond those credits 
specifically listed in section 45Y(c)(1). 
The commenter stated that, although the 
reference to “another Federal income tax 
credit” follows a specific reference to 
specific sections of the Code, the general 
reference is ambiguous and may inadver-
tently preclude claiming the section 45Y 
or 48E credits when a taxpayer claims a 
non-energy credit such as the credit for 
increasing research activities under sec-
tion 41 of the Code or the advanced man-
ufacturing production credit under section 
45X of the Code.

A commenter requested modifying 
§1.45Y-2(c)(1) to permit a taxpayer to 
claim the section 45Y credit with respect 
to a qualified facility that is co-located 
with another facility for which a credit 
determined under section 45V or 45Z of 
the Code is allowed. Another commenter 
requested that the final regulations clarify 
that the carbon capture portion of a bio-
energy and carbon sequestration facility 
is a section 45Q facility separate from the 
electricity generating portion of a quali-
fied facility under section 45Y.

A commenter asked whether the “anti-
abuse provision” in the section 45V pro-
posed regulations would bar a taxpayer 
from claiming the section 45V credit in 
addition to either the section 45Y or 48E 
credits. Similarly, commenters requested 
clarifying whether taxpayers claiming the 
section 48E credit in a taxable year would 
be unable to claim the section 45Q credit 
in any subsequent year. The commenters 
asserted that section 48E(b)(3)(C) only 
specifically prohibits a taxpayer from 
claiming a section 48E credit for a facility 
for which a section 45Q credit was claimed 
“for the taxable year or any prior taxable 
year,” but does not directly state that a tax-
payer cannot claim a section 45Q credit for 
that facility in a future taxable year. 

Some commenters requested that the 
final regulations prevent taxpayers from 
claiming multiple Federal or State tax 
incentives based on the same investment 
in or for the production of clean energy. 
By contrast, another commenter requested 
confirmation that claiming the section 
45Y and 48E credits would not impact a 
taxpayer’s ability to qualify for other sub-
sidies, grants, or loans from DOE’s Loans 
Program Office. 

In accordance with the statutory lan-
guage under section 45Y(b)(1)(D), the 
Treasury Department and the IRS confirm 
that the phrases “another Federal income 
tax credit” and “other Federal income tax 
credit” in proposed §1.45Y-2(c)(1) refer 
solely to the credits claimed under sec-
tions 45, 45J, 45Q, 45U, 48, 48A, and 
48E. Similarly, in accordance with sec-
tion 48E(b)(3)(C), the phrases “another 
Federal income tax credit” and “other 
Federal income tax credit” in proposed 
§1.48E-2(c)(1) refer solely to those credits 
claimed under sections 45, 45J, 45Q, 45U, 
45Y, 48, and 48A. Moreover, the provi-
sions under sections 45Y(b)(1)(D) and 
48E(b)(3)(C) do not impact the ability of 
a taxpayer to claim a credit for a qualified 
facility that is co-located with a facility for 
which a credit under any Code section is 
claimed. In general, a taxpayer may claim 
a section 45Y or 48E credit for a quali-
fied facility that is co-located with another 
facility, irrespective of any credit that the 
co-located facility claimed.

The determination of what consti-
tutes a qualified facility for purposes of 
section 45Q is addressed in regulations 
under section 45Q and thus is beyond the 
scope of these final regulations. How-
ever, as described earlier, a taxpayer may 
not claim the section 45Y credit and the 
section 45Q (or sections 45, 45J, 45U, 
48, 48A, and 48E) credit with respect to 
the same qualified facility for the taxable 
year or any prior taxable year. Nor may a 
taxpayer claim the section 48E credit and 
the section 45Q (or sections 45, 45J, 45U, 
45Y, 48, and 48A) credit with respect to 
the same qualified facility for the taxable 
year or any prior taxable year. An exam-
ination of the whether the regulations 
under section 45Q prohibit a taxpayer 
from claiming the section 45Q credit with 
respect to a qualified facility for which 
the taxpayer has claimed a section 45Y 
or section 48E credit in any prior taxable 
year is beyond the scope of these final 
regulations. Finally, an examination of the 
application of the anti-abuse provision in 
the section 45V proposed regulations, or 
an analysis of Federal or State tax incen-
tives, including subsidies, grants, or loans 
from DOE’s Loans Program Office, are 
also beyond the scope of these final reg-
ulations. The final regulations add exam-
ples to §§1.45Y-2(c)(3) and 1.48E-2(f)

(3) to further illustrate the interaction of 
sections 45Y and 48E with other Federal 
income tax credits. 

E. Integral part 

Proposed §1.45Y-2(b)(3)(i) provided 
that for purposes of the section 45Y 
credit, a component of property owned by 
a taxpayer is an integral part of a qualified 
facility if it is used directly in the intended 
function of the qualified facility and is 
essential to the completeness of such 
function. Property that is an integral part 
of a qualified facility is part of the qual-
ified facility. Proposed §1.45Y-2(b)(3)(ii) 
through (v) applied this rule to different 
types of property. 

Proposed §1.48E-2(b)(3)(i) similarly 
provided that for purposes of the section 
48E credit, a component of property owned 
by a taxpayer is an integral part of a qual-
ified facility if it is used directly in the 
intended function of the qualified facility 
and is essential to the completeness of the 
intended function. Property that is an inte-
gral part of a qualified facility is part of the 
qualified facility. A taxpayer may not claim 
the section 48E credit for any property that 
is an integral part of a qualified facility that 
is not owned by the taxpayer. Proposed 
§1.48E-2(b)(3)(ii) through (v) applied this 
rule to different types of property.

Proposed §1.48E-2(g)(3) provided that 
for purposes of the section 48E credit, 
property owned by a taxpayer is an inte-
gral part of EST owned by the same tax-
payer if it is used directly in the intended 
function of the EST and is essential to the 
completeness of such function. Property 
that is an integral part of an EST is part of 
an EST. A taxpayer may not claim the sec-
tion 48E credit for any property that is an 
integral part of an EST that is not owned 
by the taxpayer.

A commenter supported the facili-
ty-by-facility approach that section 48E 
uses and sought confirmation that taxpay-
ers can determine section 48E credits on 
this basis, rather than under the “energy 
project” definition used in section 48 by 
which multiple energy properties would 
be treated as one energy project if, at any 
point during their construction, they are 
owned by a single taxpayer and meet two 
or more of seven factors set forth the in 
section 48 proposed regulations. 
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Section 48 was amended by the IRA to, 
among other things, provide a definition 
of the term “energy project” and provide 
increased credit amounts for energy prop-
erty if that property is part of an energy 
project that satisfies specified conditions. 
While sections 45Y and 48E provide for 
similar increased credit amounts, the sec-
tions 45Y and 48E apply the increased 
credit amounts at the level of a qualified 
facility rather than an energy project. As a 
result, taxpayers can only determine sec-
tion 48E credits on the facility-by-facility 
approach described in the statute and the 
proposed regulations. 

Commenters requested expanding 
the scope of power conditioning equip-
ment that is considered an integral part 
of a qualified facility to include software 
that optimizes or automates the function 
of power conditioning equipment. Com-
menters also requested that the final reg-
ulations clarify that software performing 
similar functions to other integral parts of 
the qualified facility, such as energy man-
agement systems, battery management 
systems, data acquisition systems, and 
optimization software, are all considered 
“power conditioning equipment.”

Section 48E(b)(2) defines qualified 
property, in part, as property that is tan-
gible personal property, or other tangi-
ble property (not including a building 
or its structural components), but only 
if such property is used as an integral 
part of the qualified facility. Software 
is not tangible property and therefore 
cannot be integral property included in 
the qualified investment of a section 48E 
qualified facility. Because the statutory 
definition limits “qualified property” 
to tangible property, the final regula-
tions modify the language in proposed 
§1.48E-2(b)(3)(ii) to remove any ref-
erence to software. The same language 
regarding software that was included in 
proposed §1.48E-2(b)(3)(ii) was also 
included in proposed §1.45Y-2(b)(3)(ii). 
The Treasury Department and the IRS 
note that, while the inclusion or exclu-
sion of software does not impact the 
calculation of the section 45Y credit, in 
order to provide uniform definitions that 
are consistent with the statutory struc-
ture governing both credits, the final 
regulations also remove the references 
to software in §1.45Y-2(b)(3)(ii). 

Commenters requested retaining the 
treatment of offshore wind power condi-
tioning and transfer equipment as an inte-
gral part of an offshore wind facility if it 
is owned by the same taxpayer that owns 
the unit of qualified facility. In addition, 
commenters stated that the examples in 
proposed §1.48E-2(b)(3)(ii) were useful 
in illustrating the project components that 
are integral parts of an offshore wind facil-
ity. Commenters stated that full eligibility 
is critically important, as power condi-
tioning and transfer equipment represents 
a significant portion (up to 40 percent) of 
the total cost of an offshore wind facility. 
The final regulations adopt the proposed 
rule without change.

A commenter expressed concern that 
special-purpose buildings or building-like 
structures that have long been considered 
integral property under section 48 may be 
inadvertently excluded under the section 
48E final regulations. For example, the 
commenter noted that the IRS previously 
issued revenue rulings (Rev. Rul. 72-223, 
1972-1 C.B. 17; Rev. Rul. 72-96, 1972-1 
C.B. 67; Rev. Rul. 84-40, 1984-12 I.R.B. 
4) holding that special-purpose property 
such as hydroelectric power plant struc-
tures, reservoirs to be used with steam 
turbine generating plants, and dams were 
eligible for the section 48 credit as other 
tangible property rather than being con-
sidered buildings or their structural com-
ponents. The commenter noted that in 
only one of the revenue rulings was the 
property not considered a building based 
on the idea that replacement of the tur-
bine and support have to be undertaken 
at the same time. Similarly, commenters 
requested verification that the definition 
of integral property includes canopies for 
solar carports, racking structures specific 
to commercial and industrial solar proj-
ects, rooftop specialized battery housing 
structures, enclosures for densely pop-
ulated urban environments, and similar 
components. In contrast, a commenter 
recommended clarifying that containers 
for utility-scale battery energy storage 
systems, inverter housing, and trans-
former housing are specifically considered 
buildings or equivalents. 

As an alternative, some commenters 
suggested modifying the rule for build-
ings to generally include structures but 
exclude buildings of particular concern to 

the IRS (for example, housing or offices 
for maintenance equipment or regular 
operations staff). A commenter requested 
that, similar to proposed §1.48E-2(b)(3)
(v), the final regulations include a per-
manent building or structure as an inte-
gral part of an EST to the extent it can be 
demonstrated that (i) the construction of 
such building or structure would not have 
occurred but for placing the EST in ser-
vice and (ii) the design and cost of such 
structure is consistent with the require-
ments of the EST. According to the com-
menter, such a rule would treat the portion 
of the building or structure used to house 
the EST as an integral part of the EST, 
whether or not permanent in nature. The 
commenter noted that in harsh environ-
ments, the taxpayer must construct a per-
manent structure for housing the EST and 
the applicable HVAC equipment needed 
to regulate the temperature of the struc-
ture so that the EST will function properly. 
The commenter also explicitly requested 
that HVAC equipment needed to regulate 
the temperature of the structure so that 
the EST will function properly be consid-
ered an integral part of the EST. Another 
commenter requested modifying proposed 
§1.48E-2(b)(3)(v) to allow for structures 
or buildings integral to the intended func-
tion of the qualified facility if such build-
ing or structure is required to comply with 
or maintain required health and safety 
conditions required by the qualified facil-
ity’s regulator.

Another commenter requested confir-
mation that devices used to manage load 
served by EST, such as critical loads pan-
els or load controllers, are integral parts 
of EST. The commenter noted that backup 
batteries need load management devices 
to function correctly during grid failures 
or for off-grid power.

The definition of qualified property in 
section 48E(b)(2)(A)(ii) includes tangible 
property that is used as an integral part of 
a qualified facility, but explicitly excludes 
buildings or their structural components. 
Proposed §1.48E-2(b)(3)(v) provides that 
while buildings are generally not integral 
parts of a qualified facility because they 
are not integral to the intended function 
of the qualified facility (to generate elec-
tricity), the following structures are not 
treated as buildings for this purpose: (A) 
a structure that is essentially an item of 
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machinery or equipment; and (B) a struc-
ture that houses components of property 
that is integral to the intended function of 
the qualified facility if the use of the struc-
ture is so closely related to the use of the 
housed components of property therein 
that the structure clearly can be expected 
to be replaced if the components of prop-
erty it initially houses are replaced.

Although the proposed regulations 
do not list particular buildings that may 
qualify as an integral part of a qualified 
facility, the Treasury Department and the 
IRS have concluded that the guidance 
and examples included are adequate to 
illustrate the intended application of the 
rules. The revenue rulings raised by a 
commenter with respect to special-pur-
pose buildings or building-like structures 
involved specific situations arising under 
section 48. A definitive response regard-
ing the situations in the revenue rulings 
or other specific situations described by 
the previous comments would require 
the Treasury Department and the IRS to 
conduct a complete factual analysis of the 
property in question, which may include 
information beyond that which was pro-
vided by the commenters. Because more 
information is needed to make the deter-
minations requested by the comment-
ers, the requested clarifications are not 
addressed in these final regulations. 

In the case of hydropower facili-
ties, a commenter stated that it is critical 
that final regulations confirm that costs 
incurred for new property with respect to a 
hydropower facility qualify for the section 
48E credit even though certain portions 
of a hydropower project may be owned 
by Federal agencies. This commenter 
explained that in some cases, the U.S. 
Army Corps of Engineers may own all or 
a portion of the dam and associated prop-
erty but asserted that this circumstance 
should not affect the credit eligibility of 
other qualified property (the electric-gen-
erating assets) within the qualified facility 
owned by the taxpayer. 

While a taxpayer may not claim the sec-
tion 48E credit for any property that is not 
owned by the taxpayer even if it is an inte-
gral part of a qualified facility, the inverse 
is not true. A taxpayer is not required to 
own all the other tangible property that 
is an integral part of a qualified facility 
to claim a credit for the qualified facility. 

In the case of a hydropower facility, the 
qualified facility consists of a unit of qual-
ified facility including water intake, water 
isolation mechanisms, turbine, pump, 
motor, and generator. The associated 
impoundment (dam) and power condi-
tioning equipment are integral property to 
the unit of qualified facility. Therefore, in 
response to the commenter’s example, the 
final regulations incorporate a new exam-
ple in §§1.45Y-2 and 1.48E-3 illustrating 
that property such as a dam being owned 
by a Federal agency would not prevent a 
taxpayer that owns the hydropower facil-
ity from qualifying for a section 45Y or 
48E credit. 

F. Shared integral property 

Proposed §1.45Y-2(b)(3)(vi) provided 
that multiple qualified facilities (whether 
owned directly by one or more taxpay-
ers), including qualified facilities with 
respect to which a taxpayer has claimed 
a credit under section 48E or another Fed-
eral income tax credit, may include shared 
property that can be considered an integral 
part of each qualified facility. A compo-
nent of property that is shared by a qual-
ified facility as defined in section 45Y(b) 
(45Y Qualified Facility) and a qualified 
facility as defined in section 48E(b)(3) 
(48E Qualified Facility) that is an inte-
gral part of both qualified facilities will 
not affect the eligibility of the 45Y Qual-
ified Facility for the section 45Y credit or 
the 48E Qualified Facility for the section 
48E credit. Proposed §1.45Y-2(b)(3)(vii) 
provides examples illustrating proposed 
§1.45Y-2(b)(3).

Proposed §1.48E-2(b)(3)(vi) provided 
that multiple qualified facilities (whether 
owned by one or more taxpayers), includ-
ing qualified facilities with respect to 
which a taxpayer has claimed a credit 
under section 48E or another Federal 
income tax credit, may include shared 
property that may be considered an inte-
gral part of each qualified facility so long 
as the cost basis for the shared property is 
properly allocated to each qualified facil-
ity and the taxpayer only claims a section 
48E credit with respect to the portion of the 
cost basis properly allocable to a qualified 
facility for which the taxpayer is claiming 
a section 48E credit. The total cost basis of 
such shared property divided among qual-

ified facilities may not exceed 100 per-
cent of the cost of such shared property. 
Property that is shared by a 48E Qualified 
Facility and a 45Y Qualified Facility that 
is an integral part of both qualified facil-
ities will not affect the eligibility of the 
48E Qualified Facility to claim the section 
48E credit or the 45Y Qualified Facility 
to claim the section 45Y credit. To better 
illustrate the treatment of shared inte-
gral property, these final regulations add 
an additional example to §1.48E-4(d)(5) 
regarding related taxpayers. 

A commenter expressed confusion 
with what is meant by “another facility” 
in proposed §1.45Y-2(c)(1), in the context 
of defining a qualified facility co-located 
with another facility. Additionally, as 
explained in section IV.B. of this Sum-
mary of Comments and Explanation of 
Revisions, each Code section has its own 
unique definition of a facility that must 
be considered. Proposed §1.45Y-2(c)(3) 
(Examples 1 and 2) involve fact patterns 
addressing the ability of one or more tax-
payers to claim a section 45Y credit for a 
solar farm and a section 48E credit for a 
co-located EST. The Treasury Department 
and the IRS view these examples as ade-
quately addressing this comment. 

G. Ownership

1. Qualified Facility

Proposed §1.48E-4(d) provided rules 
related to the ownership of a qualified 
facility or EST. In addition to the owner-
ship rules in proposed §1.48E-4(d), pro-
posed §1.48E-2(b)(3)(i) provided a tax-
payer may not claim the section 48E credit 
for any property that is an integral part of 
the taxpayer’s qualified facility that is not 
owned by the taxpayer. 

Some commenters opposed the pro-
posed rule that only the taxpayer that owns 
a unit of qualified facility is eligible for a 
section 48E credit with respect to prop-
erty that is an integral part of that qual-
ified facility. These commenters asserted 
that property that is treated as an integral 
part of a qualified facility should be eligi-
ble for the section 48E credit regardless of 
whether the taxpayer also owns any inter-
est in the unit of qualified facility. As an 
example, one commenter described a qual-
ified facility in which generation assets 
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and transfer equipment are constructed 
together but owned by separate taxpayers 
and suggested that both taxpayers should 
be able to claim a section 48E credit on the 
basis of their respectively owned portions. 
This commenter similarly suggested that 
if a unit of qualified facility is constructed 
and placed in service by a taxpayer, and 
another taxpayer later constructs and 
places in service an integral part of such 
qualified facility, both taxpayers should be 
able to claim section 48E credits on their 
respective property.

A commenter opposed to the owner-
ship requirement suggested that, under 
their reading of the proposed regulations 
and the existing section 48 regulations, 
different components treated as “inte-
gral parts” would still be energy property 
and, thus, should still qualify for the sec-
tion 48E credit when separately owned. 
According to this commenter, under sec-
tion 48 taxpayers have the flexibility to 
own and claim credit for separate “inte-
gral parts.” The commenter stated that this 
flexibility in ownership is essential for 
many projects because it may be imprac-
tical (if not impossible) for one taxpayer 
to own all components of a larger system. 
The commenter stated that the limitation 
in the proposed regulations that a taxpayer 
may not claim the section 48E credit for 
any property that is an integral part of a 
qualified facility that is not owned by the 
taxpayer is not found in the statutory text 
and could have an unnecessary chilling 
effect on investment. 

Raised in the context of offshore wind, 
commenters requested that the final reg-
ulations eliminate the requirement that 
the generating facility and the integral 
power conditioning and transfer equip-
ment be owned by the same taxpayer. In 
the commenters’ view, this would allow 
owners of offshore wind power condi-
tioning and transfer equipment that do not 
own an interest in the offshore turbines 
to claim the section 48E credit. A com-
menter stated that the ownership rules, as 
proposed, would result in the buildout of 
more equipment and cables at a greater 
total expense, be more disruptive of the 
environment, and cause more interfer-
ence with coastal communities, while 
at the same time failing to achieve the 
desired resiliency, reliability, flexibility, 
and ability to plan for future expansion 

of offshore wind. A comment submitted 
jointly by seven states requested that the 
Treasury Department and the IRS recon-
sider the rule to require that the owner of 
integral power conditioning and transfer 
equipment to also own the offshore wind 
facility to claim the section 48E credit. 
This comment expressed similar concerns 
regarding potential impacts of the owner-
ship rules. 

A commenter proposed that the Trea-
sury Department and the IRS revise the 
proposed rule to allow owners of integral 
property that do not own an interest in 
the associated unit of qualified facility to 
claim a section 48E credit if the integral 
property is used in the trade or business of 
furnishing or selling electrical energy and 
if a regulatory authority determines that 
ownership of integral property separate 
from ownership of the underlying unit of 
qualified facility is in the public interest.

The Treasury Department and the 
IRS have determined that the ownership 
rules provided in the proposed regula-
tions are appropriate. Although comment-
ers asserted that property that is treated 
as an integral part of a qualified facility 
should be eligible for the credit regard-
less whether the taxpayer also owns any 
interest in the unit of qualified facility 
(as defined in proposed §1.48E-2(b)(2)), 
such an approach would conflict with 
the statutory requirement that a credit 
only be available for a qualified facility, 
that is, a facility that generates electricity 
and for which the anticipated GHG emis-
sions rate is not greater than zero. Integral 
property alone does not constitute a qual-
ified facility. Adopting the commenters’ 
recommendation that a taxpayer be able 
claim the section 48E credit for integral 
property alone would conflict with the 
application of several other provisions in 
the statute that apply to an entire qualified 
facility rather than individual components 
of property (including the PWA require-
ments, certain bonus credit amounts, and 
certain rules applicable to lower-output 
qualified facilities to include expenditures 
for qualified interconnection property). 

The Treasury Department and the IRS 
conclude that no section 48E credit may 
be determined with respect to a taxpayer’s 
ownership of integral property which is a 
separate component of a qualified facility 
(or EST) if the same taxpayer does not 

own the components that constitute a unit 
of qualified facility (as defined in proposed 
§1.48E-2(b)(2)) or unit of EST (as defined 
in proposed §1.48E-2(g)(2)). Addition-
ally, based on similar considerations, the 
Treasury Department and the IRS main-
tain that no section 48E credit may be 
allowed unless a taxpayer directly owns at 
least a fractional interest in the entire unit 
of qualified facility or unit of EST. Thus, 
in the case of an offshore wind farm, a tax-
payer directly owning power condition-
ing and transfer equipment would only 
be able to claim a section 48E credit on 
that equipment if the same taxpayer also 
directly owned a fractional interest in at 
least one qualified facility (wind turbine, 
tower, and pad) for which such power 
conditioning and transfer equipment in is 
integral property.

In response to the comment that retain-
ing the common ownership requirement 
will result in the buildout of more equip-
ment and cables at a greater total expense, 
more disruption of the environment, and 
more interference with coastal communi-
ties, the Treasury Department and the IRS 
acknowledge the commenters’ concerns. 
However, as explained later, retaining 
the rule is necessary based on legal and 
administrability concerns. 

Section 48E provides an investment 
credit equal to a specified percentage of 
the taxpayer’s qualified investment with 
respect to a qualified facility or EST. Sec-
tion 48E(b)(1) defines a qualified invest-
ment with respect to a qualified facility 
as the sum of “the basis of any qualified 
property placed in service by the taxpayer 
during such taxable year which is part of 
a qualified facility, plus the amount of any 
expenditures which are paid or incurred by 
the taxpayer for qualified interconnection 
property…” Section 48E(b)(2) provides, 
in part, that the term qualified property 
means property which is tangible personal 
property or other tangible property (not 
including a building or its structural com-
ponents) but only if such property is used 
as an integral part of the qualified facility. 

While the language in section 48E(b)
(1) and 48E(b)(2), on its own, could be 
read to suggest that a taxpayer may claim 
a section 48E credit with respect to any 
property that does not constitute a unit 
of qualified facility, section 48E must be 
read holistically to give effect to its pro-
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visions. The statute provides a credit with 
respect to a qualified facility, which is a 
facility that generates electricity and that 
has a GHG emissions rate not greater 
than zero. Only once it has been deter-
mined that a facility is a qualified facility 
that is eligible for a section 48E credit 
may the amount on which the credit will 
be calculated – the qualified investment 
in that qualified facility – be determined 
under section 48E(b)(1) and (2). Section 
48E(b)(1) identifies what items comprise 
that qualified investment – the basis of 
any qualified property that is part of the 
qualified facility plus certain qualified 
interconnection costs. Section 48E(b)
(2) specifies what types of property are 
considered qualified property – tangible 
personal property or, only if used as an 
integral part of the qualified facility, other 
tangible property (not including a building 
or its structural components). The term 
“integral part” specifically modifies the 
term “other tangible property.” It serves 
to include or exclude items like fencing 
that are not directly related to the function 
of the qualified facility. The statutory lan-
guage thus provides that any property that 
does not meet the definition of “qualified 
property,” or any property that is not part 
of the qualified facility, is not part of the 
qualified investment. 

Once the qualified investment has been 
determined, the credit rate by which that 
qualified investment will be multiplied to 
calculate the credit amount must be deter-
mined. The credit rate is the applicable 
percentage under section 48E(a)(2)(A), 
which is either 6 percent or 30 percent 
depending on whether the qualified facil-
ity satisfies any of the three tests for the 
alternative rate set forth in section 48E(2)
(A)(ii). The requirements of section 48E 
apply to the qualified facility (rather than 
components of property comprising such 
qualified facility): a qualified facility is a 
facility that generates electricity and that 
has a GHG emissions rate not greater than 
zero; the applicable percentage depends 
on whether the qualified facility meets 
the various requirements for PWA, or the 
domestic content and energy communities 
bonus credit amounts. Within this statu-
tory structure, section 48E(a)(1)(A) and 
(2)(A) operate to identify what is included 
and what is excluded from the credit base. 
Accordingly, the statute requires owner-

ship of a qualified facility rather than mere 
components of property.

Section 48E provides a credit for an 
investment in a qualified facility that sat-
isfies the definition of “qualified facility” 
provided at section 48E(b)(3). The statute 
defines a “qualified facility”, in part, by 
requiring that the facility be used for the 
generation of electricity and that the antic-
ipated GHG emissions rate is not greater 
than zero. The Treasury Department and 
the IRS view the concepts of qualified 
investment and qualified property as inex-
tricably tied to the statutory definition of a 
qualified facility. As discussed throughout 
this Summary of Comments and Explana-
tion of Revisions, the section 48E credit 
is available for a qualified facility that 
generates electricity for which the antic-
ipated GHG emissions rate is not greater 
than zero. Electricity can only be gener-
ated by, and GHG emissions can only be 
determined with respect to, a unit of qual-
ified facility. Integral property, by itself, 
does not satisfy this statutory definition 
because integral property is not property 
used for the generation of electricity, nor 
can the GHG emissions of a qualified 
facility be determined solely on the basis 
of integral property.

Furthermore, a taxpayer who owns 
only property that is an integral part of 
a qualified facility may not be able to 
establish the anticipated GHG emissions 
rate for the entire qualified facility. For 
the determination of the anticipated GHG 
emissions rate of a qualified facility, sec-
tion 48E mandates rules similar to those in 
section 45Y(b)(2)(C)(ii), which requires 
that “[i]n the case of any facility for which 
an emissions rate has not been established 
by the Secretary, a taxpayer which owns 
such facility may file a petition with the 
Secretary for determination of the emis-
sions rate with respect to such facility” 
(emphasis added). The statute does not 
appear to permit a taxpayer who does not 
own a unit of qualified facility, but instead 
only owns property that is integral to a 
unit of qualified facility, to petition for a 
determination of the emissions rate. This 
further bolsters the conclusion that own-
ership interest in a qualified facility, not 
in mere integral part, is required for the 
credit to operate.

Several other key provisions of sec-
tion 48E are only applicable to a quali-

fied facility: the placed in service date; 
the applicable percentage; application of 
the PWA requirements, eligibility for the 
domestic content and energy communi-
ties bonus credit amounts; and inclusion 
of qualified interconnection expenditures 
for lower-output qualified facilities. These 
provisions apply at the level of a qualified 
facility, not to components of property 
within such qualified facility or compo-
nents of property that are an integral part 
of such qualified facility. For example, the 
owner of a component of property within 
a qualified facility cannot claim a domes-
tic content bonus credit amount if another 
owner of components of property included 
within the unit of qualified facility does 
not satisfy the domestic content require-
ments with respect to its components. The 
determination requires an analysis of the 
entire qualified facility.

Unless a taxpayer directly owns at 
least a fractional interest in the entire unit 
of qualified facility, the taxpayer cannot 
effectively claim the section 48E credit or 
the bonus or increase credit amounts. The 
availability of the section 48E credit for 
the taxpayer who owns only integral prop-
erty would depend on whether another 
taxpayer’s qualified facility meets the 
GHG emission requirements. The avail-
ability of any bonus or increased credit 
amounts for the taxpayer who owns only 
integral property would also depend on 
whether other taxpayers who invested in 
the qualified facility satisfy all the adder 
requirements. Similarly, in cases in which 
one taxpayer’s tangible property ceases to 
be eligible for the credit, recapture under 
sections 48E(g) and 50(a) would implicate 
all other taxpayers who invest in the quali-
fied facility. All these cases further support 
the conclusion that the statutory scheme 
applies at the level of a qualified facility, 
and that the owner of only integral prop-
erty cannot effectively claim the credit or 
the bonus or increased credit amounts.

Finally, taxpayers would need access to 
information about all other property that 
is part of the qualified facility to properly 
determine whether the taxpayer’s specific 
investment in integral property is eligible 
for a section 48E credit and to determine 
the amount of that credit. This would 
impose a high burden of information shar-
ing on the taxpayers and increase uncer-
tainty, as one taxpayer’s choices would 
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impact another taxpayer’s eligibility for 
the credit and bonus or increased credit 
amounts. It would also create correspond-
ing administrative problems for the IRS 
to effectively analyze and, if necessary, 
adjust multi-party credit claims. 

Some commenters pointed to Internal 
Revenue Bulletin guidance, caselaw, and 
other guidance to support their position 
that a taxpayer that owns property that 
is an integral part of a qualified facility 
should not be required to also own the 
qualified facility to be eligible for a section 
48E credit. Commenters cited Rev. Rul. 
78-268, 1978-2 C.B. 10, PLR 201536017, 
PLR 201208035, and FAQ 35 of guidance 
from the Treasury Department regarding 
payments under section 1603 of the Amer-
ican Recovery and Reinvestment Act of 
20093 (Section 1603 Grant Program) to 
support the premise that ownership of an 
entire qualified facility is not required to 
be eligible to claim a section 48E credit.

The commenters’ reliance on Revenue 
Ruling 78-268, which addressed a prior 
version of the section 48 credit, is mis-
placed. In Revenue Ruling 78-268, four 
parties, two of which were tax-exempt, 
owned an electric generating facility 
through a tenancy in common. In other 
words, each taxpayer owned a fractional 
interest in the entire energy property. Rev-
enue Ruling 78-268 held that the pres-
ence of the tax-exempt owners did not 
disqualify the other owners from claim-
ing a section 48 credit because the frac-
tional interests in the tenancy in common 
were treated as separate assets. Because 
the fractional ownership arrangement in 
Revenue Ruling 78-268 is consistent with 
the fractional ownership rule in proposed 
§1.48E-4(d)(2), the Treasury Department 
and the IRS disagree with comment-
ers that the holding of Revenue Ruling 
78-268 supports their position. 

Commenters’ reliance on PLR 
201536017 is also misplaced. Private let-
ter rulings (PLR) are not precedential and 
cannot be relied upon by a taxpayer other 
than the one addressed in the letter (see 
section 6110(k)(3) of the Code). Further-
more, this PLR involved the section 25D 
credit, which, in relevant part, provides a 
credit for “qualified solar electric prop-

erty expenditures,” rather than the sec-
tion 48E credit. Regardless, like Revenue 
Ruling 78-268, the PLR involves credit 
eligibility through fractional ownership 
of an entire energy property, not owner-
ship of just certain components. The PLR 
addresses a factual scenario in which a 
taxpayer purchased solar PV panels in an 
offsite array (that also contains other solar 
PV panels owned by other individuals) 
as well as a partial ownership in racking 
equipment, inverter equipment, and wir-
ing and other equipment and installation 
services required for the integration of the 
panels in the array and the interconnection 
of the array to a local utility’s electric dis-
tribution system. The PLR concludes that 
the taxpayer made a “qualified solar elec-
tric property expenditure” under section 
25D(d)(2) and is eligible to claim a section 
25D credit. To the extent this PLR pro-
vides any helpful analysis to a section 48E 
credit, it involves partial ownership in all 
the equipment necessary to integrate the 
solar PV panels into the array and inter-
connect the array to a local utility’s elec-
tric distribution system. It does not apply 
the section 25D credit to just certain com-
ponents of property. Like Revenue Ruling 
78-268, the PLR involves credit eligibility 
through fractional ownership of a unit of 
property analogous to a qualified facility 
under section 48E rather than ownership 
of mere components of property.

Similarly, commenters’ reliance on 
PLR 201208035 for the proposition that 
taxpayers should be permitted to claim 
the section 48E credit on any portion of 
eligible property owned by such taxpayer 
is inapposite. The factual scenario in that 
PLR involved a taxpayer seeking to add 
energy storage property to an existing 
wind facility for which section 48 credits 
had been claimed with respect to certain 
phases of the facility and a Section 1603 
Grant Program payment had been received 
with respect to another phase of the facil-
ity. Because the same taxpayer owned 
the existing wind facility and the later 
added energy storage property (which was 
treated as property integral to the wind 
facility under the relevant version of sec-
tion 48), the cited PLR does not establish 
that a taxpayer who has no ownership of a 

unit of a qualified facility is entitled to the 
section 48E credit for ownership of inte-
gral parts only.

Finally, commenters also relied on 
FAQ 35 of the Section 1603 Grant Pro-
gram guidance to support their contention 
that ownership of an entire qualified facil-
ity is not required to claim the section 48E 
credit. Under the Section 1603 Grant Pro-
gram, the Treasury Department made pay-
ments in lieu of section 45 and 48 credits 
to eligible applicants for specified energy 
property. FAQ 35 addressed the procedural 
requirements of the Section 1603 Grant 
Program in a situation in which an open-
loop biomass facility was owned by one 
party that uses off-site feedstock conver-
sion equipment owned by another party. 
FAQ 35 provided that the party that owns 
the conversion equipment and the party 
that owns the open-loop biomass facility 
must each submit an application in order 
to receive Section 1603 Grant Program 
payments. While the Section 1603 Grant 
Program guidance borrowed important 
concepts from the section 45 and 48 cred-
its, it is not based on any specific income 
tax provisions and is not precedential for 
purposes of the section 48E credit. 

Moreover, FAQ 35 required the mul-
tiple parties that owned the different 
components of property to join in each 
separate application for the Section 1603 
Grant Program payment and agree to 
the terms and conditions. The Treasury 
Department would then review those 
applications together and make any deter-
mination regarding eligibility for a Sec-
tion 1603 Grant Program payment for 
the entire facility based on information 
provided with respect to the entire facility 
rather than each party’s respective com-
ponents. This is very different from the 
commenters’ requests to allow taxpayers 
to claim and substantiate separate section 
48E credits claimed by separate taxpay-
ers on Federal income tax returns. This 
type of tax filing has significantly fewer 
guardrails than Treasury’s advance review 
of Section 1603 Grant Program applica-
tions. And, as discussed earlier, the statute 
requires ownership of a qualified facility, 
rather than ownership of mere compo-
nents of property to claim the credit.

3 Payment for Specified Energy Property in Lieu of Tax Credits Under the American Recovery and Reinvestment Act of 2009, Frequently Asked Questions and Answers.



March 17, 2025	 1138� Bulletin No. 2025–12

Other commenters cited Cooper v. 
Comm’r, 88 T.C. 84 (1987), to support 
allowing a taxpayer to claim a section 
48E credit with respect to components of 
property they own that are an integral part 
of a qualified facility owned by a differ-
ent taxpayer. Cooper, which was decided 
under prior versions of sections 46 and 48 
and the regulations thereunder, does not 
directly support the commenters’ conten-
tion. In Cooper, the taxpayer asserted that 
owning specific components of solar water 
heating system was sufficient to claim the 
section 48 credit for solar energy property. 
Acknowledging that the taxpayer did not 
own the entire working solar water heating 
system, the Tax Court held that the defini-
tion of a solar energy property provided by 
the regulations under former section 48(l)
(4) were sufficiently broad to provide a 
credit for component parts of a solar water 
heating system. In a subsequent case, the 
Tax Court distinguished Cooper, explain-
ing that “the property in Cooper consisted 
of integrated water-heating systems that 
were ready for installation to discharge their 
designated function.” Olsen v. Commis-
sioner, T.C. Memo 2021-41, *14, aff’d, 52 
F.4th 1039 (10th Cir., 2022). Conversely, in 
the Olsen case, the taxpayer owned certain 
solar lenses that the Tax Court described as 
“mere components of a system” that were 
“intended to operate as part of a compli-
cated solar energy system and were inca-
pable of performing any useful function in 
isolation.” Id. at 13-14. The Tax Court held 
that the solar lenses “were not ‘placed in 
service’ because the solar energy system as 
a whole was not ‘in a condition or state of 
readiness and availability for a specifically 
assigned function.’” Id. at 13. Thus, the 
taxpayer was not entitled to claim a section 
48 credit. 

Finally, the IRS has no authority to 
compel taxpayers to coordinate tax credit 
claims or share tax return information with 
other taxpayers. Accordingly, the rules as 
provided in proposed §§1.48E-4(d) and 
1.48E-2(b)(3)(i) that require a taxpayer to 
directly own at least a fractional interest in 
the entire unit of qualified facility or unit 
of EST and that deny a credit for owners 
of integral property alone are adopted and 
moved to §1.48E-1(c) of the final regula-
tions. 

However, while the final regulations 
maintain the overall structure of the pro-

posed ownership rules, after further con-
sideration, the Treasury Department and 
the IRS have determined that certain 
modifications to proposed §1.48E-2 are 
required to more closely reflect the statu-
tory language. The final regulations adopt 
those modifications.

2. Ownership of EST

A commenter requested clarification 
that the section 48E credit can be claimed 
with respect to an EST that is co-located 
and used in conjunction with a qualified 
facility for which the section 45 or 45Y 
credit is claimed even if the EST could be 
considered a functionally interdependent 
or an integral part of that qualified facil-
ity and whether the EST and the facility 
may be owned by different taxpayers. Pro-
posed §1.48E-2(g)(3) provides that a tax-
payer may not claim the section 48E credit 
for any property that is an integral part of 
an EST that is not owned by the taxpayer. 
Commenters expressed concern that this 
rule prohibits the owner of an EST from 
claiming a section 48E credit if that EST is 
an integral part of a qualified facility that 
is owned by another taxpayer. 

This commenter’s concerns are mis-
placed. Section 48E(a) describes the clean 
electricity investment credit generally as 
determined separately with respect to any 
qualified facility and any EST. Accord-
ingly, an EST cannot be included in a 
unit of qualified facility under either the 
integral part or functional interdepen-
dence rules for purposes of section 48E. 
Therefore, the Treasury Department and 
the IRS confirm that an EST is eligible 
for the section 48E credit if it satisfies the 
requirements of section 48E, even if the 
EST is co-located with a qualified facil-
ity that has claimed the section 45 or 45Y 
credits. Assuming all statutory and regu-
latory requirements are satisfied, a qual-
ified facility owned by one taxpayer and 
an EST owned by another taxpayer may 
each be eligible for a separate section 48E 
credit. From the perspective of credit eli-
gibility, EST is not an integral part of a 
qualified facility.

H. Incremental production rule 

Proposed §1.45Y-4(c)(1) provided, 
solely for purposes of proposed §1.45Y-

4(c), that the term “qualified facility” 
includes either a new unit or an addi-
tion of capacity placed in service after 
December 31, 2024, in connection with 
a facility described in section 45Y(b)(1)
(A) (without regard to clause (ii) of such 
paragraph), which was placed in service 
before January 1, 2025, but only to the 
extent of the increased amount of electric-
ity produced at the facility by reason of 
such new unit or addition of capacity. Pro-
posed §1.45Y-4(c)(1) also provided that a 
new unit or an addition of capacity will be 
treated as a separate qualified facility. Pro-
posed §1.45Y-4(c)(1) provided, for pur-
poses of proposed §1.45Y-4(c), that a new 
unit or an addition of capacity requires the 
addition or replacement of components of 
property, including any new or replace-
ment integral property, added to a facility 
necessary to increase capacity. Proposed 
§1.45Y-4(c) provided that, if applicable, 
taxpayers must use modified or amended 
facility operating licenses or the Interna-
tional Standard Organization (ISO) condi-
tions to measure the maximum electrical 
generating output of a facility to deter-
mine its nameplate capacity. Additionally, 
proposed §1.45Y-4(c)(1) provided that 
for purposes of section 45Y(a)(2)(B)(i) 
(that is, the One Megawatt Exception), 
the capacity for a new unit or an addition 
of capacity is the sum of the nameplate 
capacity of the added qualified facility 
and the nameplate capacity of the facility 
to which the qualified facility was added.

Proposed §1.45Y-4(c)(2) provided that, 
solely for purposes of proposed §1.45Y-
4(c), a facility that is decommissioned 
or in the process of decommissioning 
and restarts can be considered to have 
increased capacity if certain conditions are 
met. Proposed §1.45Y-4(c)(3) described 
how to compute the increased amount of 
electricity produced as a result of a new 
unit or an addition of capacity. Proposed 
§1.45Y-4(c)(4) illustrated the application 
of these rules to determine the increased 
amount of electricity attributable to a new 
unit or an addition of capacity described in 
proposed §1.45Y-4(c).

Proposed §1.48E-4(b)(1) provided, 
solely for purposes of proposed §1.48E-
4(b), that the term “qualified facility” 
includes either a new unit or an addi-
tion of capacity placed in service after 
December 31, 2024, in connection with 
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a facility described in section 48E(b)(3)
(A) (without regard to clause (ii) of such 
paragraph), which was placed in service 
before January 1, 2025, but only to the 
extent of the increased amount of elec-
tricity produced at the facility by reason 
of such new unit or addition of capacity. A 
new unit or an addition of capacity will be 
treated as a separate qualified facility. For 
purposes of proposed §1.48E-4(b), a new 
unit or an addition of capacity requires 
the addition or replacement of qualified 
property (as defined in proposed §1.48E-
2(e)), including any new or replacement 
integral property added to a facility nec-
essary to increase capacity. Proposed 
§1.48E-4(b) provided that, if applicable, 
taxpayers must use modified or amended 
facility operating licenses or ISO condi-
tions to measure the maximum electrical 
generating output of a facility to deter-
mine its nameplate capacity. Additionally, 
proposed §1.48E-4(b)(1) provided that 
for purposes of section 48E(a)(2)(A)(ii)
(I) (that is, the One Megawatt Exception), 
the capacity for a new unit or an addition 
of capacity is the sum of the nameplate 
capacity of the added qualified facility 
and the nameplate capacity of the facility 
to which the qualified facility was added. 

Proposed §1.48E-4(b)(2) provided 
that, solely for purposes of proposed 
§1.48E-4(b), a facility that is decommis-
sioned or in the process of decommission-
ing and restarts can be considered to have 
increased capacity if certain conditions are 
met. Proposed §1.48E-4(b)(3) described 
how to compute the qualified investment 
for a new unit or an addition of capacity. 
Proposed §1.48E-4(b)(4) illustrated the 
application of the rules described in pro-
posed §1.48E-4(b).

1. General Rules

A commenter noted that proposed 
§§1.45Y-4(c)(1) and 1.48E-4(b)(3) both 
reference “components of property,” 
whereas proposed §1.48E-4(b)(1) refer-
ences “qualified property,” and requested 
that the final regulations use a consis-
tent reference to property included in the 
qualified facility. The final regulations at 
§1.48E-4(b)(4) change the term “compo-
nents of property” in proposed §1.48E-4(b)
(3) to “components of qualified property” 
to align with the requirement of section 

48E(b)(1)(A) that the qualified investment 
(as defined in proposed §1.48E-1(a)(6)) 
in a qualified facility is the basis of any 
qualified property (as defined in proposed 
§1.48E-2(e)) placed in service by the tax-
payer which is part of a qualified facility. 
However, the term “components of prop-
erty” in proposed §1.45Y-4(c)(1) remains 
unchanged in these final regulations, 
because the term “qualified property” is 
not used in section 45Y. 

Several commenters recommended 
permitting modifications to a facility to 
qualify as an addition of capacity, and spe-
cifically requested that the final regulations 
define additions of capacity as “modifica-
tions to the facility, including any new or 
replacement integral property added to a 
facility necessary to increase the capacity 
of the facility by replacing or modifying, 
in whole or in part, the existing capacity of 
the facility…” (emphasis added). Several 
commenters also requested that the final 
regulations clarify whether such modifi-
cations could be to existing components, 
physical or digital, or whether existing 
components need to be replaced or new 
components added. 

Other commenters asked whether any 
uprate, upgrade, or efficiency improve-
ment to an existing facility that results 
in an incremental increase in the elec-
tric-generating output based on the actual 
productive capacity of the facility would 
qualify as an addition of capacity. A com-
menter noted that sometimes compo-
nents, including software, are modified or 
adjusted to increase electrical generating 
output. Another commenter stated that the 
example related to an addition of capacity 
in proposed §1.45Y-4(c)(4)(ii) does not 
represent a typical fact pattern.

In response to these comments, the 
Treasury Department and the IRS confirm 
that the Incremental Production Rule is 
based on the increased amount of elec-
tricity produced at a facility as a result of 
a new unit or an addition to capacity. For 
purposes of the section 45Y credit, a new 
unit or an addition of capacity requires 
an addition or replacement of compo-
nents of property, including any new or 
replacement integral property, added to a 
facility necessary to increase capacity. For 
purposes of the section 48E credit, a new 
unit or addition of capacity requires the 
addition or replacement of qualified prop-

erty (as defined in §1.48E-2(e)), including 
any new or replacement integral property, 
added to the facility necessary to increase 
capacity.

Several commenters asked whether 
there is a minimum capital expenditure 
necessary to qualify as a new unit or an 
addition of capacity. Additionally, a com-
menter suggested that the final regulations 
list the types of new units that would be 
considered to increase the amount of 
electricity produced. In response to these 
comments, the Treasury Department and 
the IRS note there is no minimum capital 
expenditure that would satisfy the Incre-
mental Production Rule for either a new 
unit or an addition to capacity. Addition-
ally, to provide greater clarity regarding 
what would qualify as a new unit or an 
addition to capacity, additional examples 
are included in proposed §§1.45Y-4(c)(4) 
and 1.48E-4(b)(4), and moved to §§1.45Y-
4(c)(5) and 1.48E-4(b)(5), respectively, 
in the final regulations. These additional 
examples illustrate the range and diversity 
of types of investments that can result in 
an addition of capacity. 

Another commenter requested that 
each stage of a multi-staged expansion be 
eligible for the section 45Y credit even if 
the larger, overall program for improve-
ment and expansion has not yet been 
completed. A commenter requested per-
mitting multiple additions of capacity or 
new units added to the same facility over 
time to separately qualify for the section 
45Y credit. The commenter noted that, in 
this case, a taxpayer would measure the 
electricity production attributable to each 
new addition by reducing earlier addi-
tions’ proportionate share of total energy 
production. Another commenter recom-
mended that taxpayers should be permit-
ted to aggregate all components added to 
a facility and placed in service in the same 
tax year as a single new unit or addition 
of capacity. 

In response to comments that taxpay-
ers should be able to aggregate all com-
ponents of property added to a facility and 
placed in service in the same tax year as 
a single new unit or addition of capac-
ity, the Treasury Department and the IRS 
note that proposed §§1.45Y-4(c)(1) and 
1.48E-4(b)(1) both provided, in part, that 
a new unit or an addition of capacity that 
meets the requirements of the Incremen-
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tal Production Rule will be treated as a 
separate qualified facility. In response to 
the commenters’ request that a series of 
additions to capacity should be eligible 
for the Incremental Production Rule, the 
Treasury Department and the IRS inter-
pret section 45Y(b)(1)(C) (and by refer-
ence, section 48E(b)(3)(B)) to mean that 
if a single facility includes multiple new 
units or additions to capacity, the taxpayer 
must apply the Incremental Production 
Rule to each of the new units or additions 
to capacity to determine whether such 
property meets the Incremental Produc-
tion Rule. 

A commenter also suggested treating 
new units as qualified facilities that are 
distinct and separate from the existing 
qualified facility to which they are added 
and clarifying that all energy produced by 
the new unit would qualify for the section 
45Y credit. In response to this comment, 
the Treasury Department and the IRS con-
firm that the Incremental Production Rule 
is only applicable to additions of capacity 
and new units that would not otherwise 
qualify as a separate qualified facility as 
defined in section 45Y(b)(1)(A) (or by 
reference section 48E(b)(3)) and there-
fore clarify this in the final regulations at 
§1.45Y-4(c)(1) and §1.48E-4(b)(1). 

2. Application to Hydropower Facilities

Commenters noted that FERC guid-
ance has described “additions of capac-
ity” to mean any increase in generating 
capacity other than an addition resulting 
from an efficiency improvement or an 
addition resulting from an operational 
change. Commenters noted that FERC has 
provided guidance generally indicating 
that efficiency improvements encompass 
additional generation from existing equip-
ment in the form of upgrades to genera-
tors or turbines. Commenters also noted 
that FERC guidance provides examples 
of efficiency improvements that include 
rewinding generators, replacing turbines 
with more efficient units, and computer-
izing control of turbines and generators to 
optimize regulation of flows for genera-
tion. 

A commenter requested that the final 
regulations define an “addition of capac-
ity” for purposes of a hydropower facility 
and referenced a FERC certification pro-

cedure required by section 45(c)(8), which 
provides a production tax credit for cer-
tain incremental hydropower production. 
While the commenter acknowledged that 
section 45(c)(8) does not define the term 
“additions of capacity,” the commenter 
noted that FERC has provided guidance 
related to certification required under sec-
tion 45(c)(8) in which FERC describes 
“additions of capacity” as “any increase in 
generating capacity other than an addition 
resulting from an efficiency improvement 
or an addition resulting from an opera-
tional change.” 

Commenters also requested that effi-
ciency improvements and upgrades to a 
hydropower facility consisting of refur-
bished or modified existing components, 
but not the addition or replacement of 
existing components, may qualify as an 
addition of capacity. Commenters specif-
ically noted that upgrades to generators or 
turbines, rewinding generators, replacing 
turbines with more efficient units, and 
computerizing control of turbines and 
generators to optimize regulation of flows 
for generation should be treated as effi-
ciency improvements and upgrades that 
should qualify as additions of capacity.

Similarly, another commenter noted 
that the requirements for establishing 
incremental hydropower are well-estab-
lished and well-understood, and provide 
precedent for modifications and changes 
to a hydropower facility that result in 
incremental hydropower production. The 
commenter asserted that the final regu-
lations should take those precedents into 
account in establishing rules for determin-
ing an increase in capacity for purposes of 
sections 45Y and 48E. 

The Treasury Department and the 
IRS acknowledge that section 45(c)(8) 
provides that incremental hydropower 
production attributable to “efficiency 
improvements” or “additions of capac-
ity” are eligible for the section 45 credit. 
However, section 45(c)(8) does not define 
the terms “efficiency improvements” nor 
“additions of capacity.” While section 
45(c)(8)(B) allows for a determination 
of incremental hydropower production 
at an existing facility attributable to the 
efficiency improvements or additions of 
capacity, section 45Y(b)(1)(C) (and by ref-
erence section 48E(b)(3)(B)(i)) provides 
a credit for a new unit or any additions 

of capacity, but only to the extent of the 
increased amount of electricity production 
at the facility. Notably, section 45Y(b)(1)
(C) does not provide for a credit for effi-
ciency improvements. As a result, the rel-
evant determination is whether a facility’s 
electrical generation capacity increased 
as a result of an addition or replacement 
of components or property (including any 
new or replacement integral property) to 
a facility necessary to increase capacity. 
Accordingly, these final regulations do 
not adopt the recommendation that any 
efficiency improvement could meet the 
requirements of the Incremental Produc-
tion Rule. However, efficiency improve-
ments that are an addition or replacement 
of components of property (including 
integral property) that result in an addition 
to capacity could meet the requirements of 
the Incremental Production Rule. 

The final regulations add an additional 
example at §§1.45Y-4(c)(5) and 1.48E-
4(b)(5) to illustrate the application of the 
Incremental Production Rule to a hydro-
power facility.

3. Method of Measuring Increased 
Amount of Electricity Produced at the 
Facility by Reason of New Units or 
Additions of Capacity

As noted earlier, the Incremental Pro-
duction Rule is based on the increased 
amount of electricity produced at a facil-
ity as a result of a new unit or an addition 
to capacity. The Incremental Production 
Rule is focused on measuring the amount 
of the capacity increase. In response to 
commenters, the final regulations permit 
the measurement of increased capacity in 
several ways, including: (i) modified or 
amended facility operating licenses from 
the Federal Energy Regulatory Commis-
sion (FERC) or the Nuclear Regulatory 
Commission (NRC), or related reports 
prepared by FERC or NRC as part of the 
licensing process (as described in section 
IV.H.4. of this Summary of Comments 
and Explanation of Revisions); (ii) the 
ISO conditions to measure the name-
plate capacity of the facility consistent 
with the definition of nameplate capac-
ity provided in 40 CFR 96.202; or (iii) a 
measurement standard prescribed by the 
Secretary in guidance published in the 
Internal Revenue Bulletin (see 26 CFR 
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601.601). The final regulations also clar-
ify that taxpayers able to use the measure-
ment standard described in §1.45Y-4(c)
(2)(i) or §1.48E-4(b)(2)(i) may not use the 
method described in §1.45Y-4(c)(2)(ii) or 
§1.48E-4(b)(2)(ii) (permitting use of the 
ISO conditions to measure the maximum 
electrical generating output of a facility to 
determine its nameplate capacity).

A commenter asserted that all energy 
produced by a new unit should be eligi-
ble for the section 45Y credit regardless 
of the degree to which that new unit and 
its electricity replaced existing electricity 
production at that facility. The Treasury 
Department and the IRS disagree with this 
comment, as the statute limits the appli-
cation of the Incremental Production Rule 
to the increased amount of electricity pro-
duced at the facility by reason of the new 
unit or an addition of capacity.

As proposed, the Incremental Pro-
duction Rule provided that if applicable, 
taxpayers must use modified or amended 
facility operating licenses or the ISO 
conditions to measure the maximum 
electrical generating output of a facil-
ity to determine its nameplate capacity. 
Several commenters supported the use of 
the ISO conditions to measure the max-
imum electrical generating output of a 
facility to determine nameplate capacity. 
Additionally, a commenter noted that the 
proposed regulations properly focus on 
measuring the maximum generating out-
put, rather than measuring increases in 
annual generation that do not impact the 
maximum output.

Conversely, several commenters 
expressed concern with the proposed rule 
requiring the use of nameplate capacity to 
measure the increased amount of electric-
ity produced at a facility because section 
45Y(b)(1)(C) does not mention the term 
“nameplate capacity” and only provides 
that the credit is available to the extent 
of the increased amount of electricity 
produced at a facility without additional 
elaboration. A commenter also raised the 
importance of consistency when refer-
ring to a facility’s “electrical generating 
output,” “electrical generating capacity,” 
“nameplate capacity,” and “additions of 
capacity.” Several commenters contended 
that using nameplate capacity would not 
be an accurate way to measure additions 
of capacity and emphasized that not every 

addition of capacity results in a new name-
plate issued by the manufacturer.

Additional commenters noted that 
manufacturer-stamped nameplate capac-
ity is, by design, the maximum theoretical 
output of the facility and differs from a 
facility’s actual electric generating capac-
ity. The ISO conditions generally require 
that this measurement be done by the 
manufacturer and would normally occur 
when the facility is originally placed in 
service. As a result, several commenters 
noted that measurement of nameplate 
capacity using the ISO conditions would 
not take into account physical deprecia-
tion, degradation, and other factors that 
may significantly reduce the maximum 
generating output and safe operating 
conditions of the facility over time when 
compared to the facility’s original name-
plate capacity. The Treasury Department 
and the IRS acknowledge that using the 
ISO conditions to determine nameplate 
capacity may limit nameplate capacity to 
the nameplate capacity of the facility on 
the original placed in service date, or to a 
revised nameplate capacity of the facility 
based on major upgrades that would result 
in a revised nameplate capacity rating. 

Commenters noted that the proposed 
regulations only define nameplate capac-
ity by adopting the definition at 40 CFR 
96.202 in reference to the Five-Megawatt 
Limitation while noting that the final reg-
ulations did not adopt the same definition 
for the Incremental Production Rule. In 
response, the Treasury Department and 
the IRS have modified the Incremental 
Production Rule at §§1.45Y-4(c)(2)(ii) 
and 1.48E-4(b)(2)(ii) to clarify that the 
definition of nameplate capacity for the 
Incremental Production Rule is consistent 
with the definition of nameplate capacity 
provided in 40 CFR 96.202.

A commenter requested additional 
flexibility in demonstrating incremen-
tal generation, including through the 
use of actual baseline generation data 
reported to government and quasi-gov-
ernment agencies such as independent 
system operators, regional transmission 
organizations, or other balancing author-
ities where the generator is connected. 
Additionally, several commenters stated 
that ISO standards are not widely used 
in the industry and that other standards 
more widely used by the industry would 

be more effective at determining true 
capacity additions. Several commenters 
that recommended other standards for 
measuring increased capacity noted that 
geothermal facilities, hydropower facil-
ities, and other clean energy facilities 
would be disadvantaged by relying on 
nameplate capacity to satisfy the Incre-
mental Production Rule. Several com-
menters provided options for alternative 
measurements standards, including the 
American Society of Mechanical Engi-
neers (ASME) Performance Tests, IEC 
standards, and NERC procedures, and 
other comparable technical standard 
conditions. Additionally, a commenter 
suggested permitting taxpayers to use an 
accredited measurement method, such as 
the ASME Performance Test, suitable for 
the particular circumstances associated 
with the facility modification or addition, 
provided that the accredited method can 
be used to reasonably measure electrical 
generating capacity, can be consistently 
applied to measure electrical genera-
tion capacity before and after the mod-
ification or addition, and can be clearly 
documented by a third-party engineering 
report specific to the project.

Other commenters proposed measur-
ing additional capacity based on changes 
in output compared to the facility’s his-
torical baseline output. A commenter pro-
posed permitting taxpayers to measure by 
themselves the amount by which all com-
ponents of property added to the facility 
in a taxable year increases the generating 
capacity of the facility, relative to a base-
line in which the components of property 
are not added to the facility. Several com-
menters also noted that measurements 
should be adjusted as reasonably practi-
cable to ensure a like-for-like compari-
son pre- and post-addition. Conversely, a 
commenter noted that additional capacity 
measurements should not rely on monthly 
or annual output of a facility prior to and 
after a project or modification because 
other factors, such as weather, demand, 
and outages will affect a facility’s output 
from one period to another. The Treasury 
Department and the IRS have determined 
that increased capacity should not be 
based on a measurement methodology 
that simply compares electricity produc-
tion before the increase in capacity to 
electricity production after the increase in 
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capacity because such measurement meth-
odologies involve seasonal or other fluc-
tuations that are too easily manipulated to 
show a greater increase in capacity than 
the actual increase. 

The Treasury Department and the IRS 
considered the comments regarding dif-
ferent methods for measuring increased 
capacity and found that many of the pro-
posed measurement standards were not 
broadly applicable across technologies. 
Additionally, many were not sufficiently 
objective. The Treasury Department and 
the IRS recognize, though, that different 
methods may exist that are broadly appli-
cable across technologies and sufficiently 
objective. The Treasury Department and 
the IRS will continue to consult with 
experts on potential additional measure-
ment standards that could apply. The final 
regulations are amended to reflect this 
continuing consideration and to provide 
flexibility by permitting the Secretary to 
prescribe additional measurement stan-
dards in guidance published in the Internal 
Revenue Bulletin.

The Treasury Department and the IRS 
recognize the limitations of measuring 
increased capacity with nameplate capac-
ity. As a result, the Treasury and the IRS 
have provided additional measurement 
options in the final regulations. Measure-
ment options in the final rule include: 
modified or amended facility operating 
licenses from FERC or NRC, or related 
reports prepared by FERC or NRC as part 
of the licensing process (as described in 
section IV.H.4. of this Summary of Com-
ments and Explanation of Revisions); and 
any measurement standard prescribed 
by the Secretary in guidance published 
in the Internal Revenue Bulletin (see 
26 CFR 601.601). The final regulations 
also clarify that taxpayers that are able to 
use the measurement standard described 
in §1.45Y-4(c)(2)(i) or §1.48E-4(b)(2)
(i) may not use the method described in 
§1.45Y-4(c)(2)(ii) or §1.48E-4(b)(2)(ii) 
(permitting use of the ISO conditions to 
measure the maximum electrical gener-
ating output of a facility to determine its 
nameplate capacity). Additionally, the 
final regulations add an additional exam-
ple at §§1.45Y-4(c)(5) and 1.48E-4(b)(5) 
to illustrate the application of the Incre-
mental Production Rule to a geothermal 
facility.

4. Documentation used to demonstrate 
increased capacity

As proposed, the Incremental Produc-
tion Rule allowed taxpayers to use modi-
fied or amended facility operating licenses 
to measure capacity and changes therein. 
Several commenters noted that nuclear 
facilities are unable to use modified or 
amended facility operating licenses to 
measure an addition of capacity, because 
a NRC operating license lists a reactor’s 
maximum power level in megawatts ther-
mal, rather than maximum electric gener-
ating capacity, and changes can be made to 
improve a plant’s thermal efficiency (and 
thus electric generating capacity) with-
out altering the reactor’s thermal power 
or necessitating a modified or amended 
operating license. Nonetheless, the Trea-
sury Department and the IRS understand 
that, under certain circumstances, FERC 
and NRC modified or amended licenses 
and reports related to those modified or 
amended licenses do report electrical 
capacity and changes therein. 

For example, the NRC reports the 
electric capacity of nuclear power plants 
before and after uprates involving amend-
ments to NRC licenses. Electric generating 
capacity is not typically included in NRC 
operating licenses, as operating licenses 
do not condition or limit the electric power 
output. However, electric capacity can be 
included in related NRC-authored safety 
evaluation reports, which are a required 
element of the license amendment process. 
These reports typically express power out-
put in MW thermal but can also provide 
information related to capacity in MW 
electric. The final regulations at §§1.45Y-
4(c)(2)(i) and 1.48E-4(b)(2)(i) allow tax-
payers to use the electric capacity, and 
changes therein, presented in safety eval-
uation reports that are part of a modified 
or amended operating license to demon-
strate an increased amount of electricity 
produced at the facility by reason of a new 
unit or addition of capacity, and to calcu-
late the amount of that increase. Similarly, 
the final regulations at §§1.45Y-4(c)(2)(i) 
and 1.48E-4(b)(2)(i) also allow taxpay-
ers to use electrical capacity and changes 
therein as reported in FERC modified or 
amended licenses, and reports related to 
those modified or amended licenses. The 
final regulations clarify, though, that tax-

payers that are able to use the measure-
ment standard described in §1.45Y-4(c)
(2)(i) or §1.48E-4(b)(2)(i) may not use the 
method described in §1.45Y-4(c)(2)(ii) or 
§1.48E-4(b)(2)(ii) (permitting use of the 
International Standard Organization (ISO) 
conditions to measure the maximum elec-
trical generating output of a facility to 
determine its nameplate capacity). 

Several commenters proposed various 
additional methods for documenting an 
increase in capacity including the use of 
a third-party engineering report. The Trea-
sury Department and the IRS determined 
that without a specific measurement 
standard and certification requirements, 
an independent third-party engineering 
report alone does not provide an ade-
quate method to substantiate a facility’s 
increased capacity. 

5. Measurement of eligible basis for a 
new unit or an addition of capacity under 
section 48E

Several commenters recommended 
that the cost of any uprates, upgrades, effi-
ciency, or other improvements that result in 
additional generation capacity at a facility 
be considered a qualified investment for 
purposes of the section 48E credit. Specif-
ically, commenters asserted that the quali-
fied investment with respect to a qualified 
facility should include the entire cost of 
a new unit or any additions of capacity, 
rather than a proportionate share of those 
costs reflective of the extent to which the 
electricity produced attributable to a new 
unit or addition of capacity increased (as 
opposed to replaced) the existing facili-
ty’s production. Commenters supported 
this recommendation by noting a similar 
treatment of basis was used in the Section 
1603 Grant Program for improvements to 
hydropower facilities. 

Commenters also noted that the pro-
posed regulations allow for the full basis 
of a qualified investment in a new unit to 
be eligible for the credit, but not for addi-
tions of capacity. A commenter empha-
sized that this approach creates challenges 
for administrability, and application of the 
rule based on measuring fractional addi-
tions of capacity. As an example, the com-
menter indicated that some replacement 
parts do not have a nameplate capacity 
but are essential to the total nameplate 
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capacity of the overall facility. Several 
commenters recommended an alternative 
rule that prorates an investment between 
qualified and non-qualified property when 
the investment is a discretionary replace-
ment of existing capacity but suggested 
that the entire amount of an investment 
should be treated as eligible for the credit 
if the investment would not have occurred 
but for increasing capacity.

In response to the comments, the Trea-
sury Department and the IRS acknowledge 
that a qualified investment for an addition 
of capacity would not be paid or incurred 
but for the increase in electricity genera-
tion capacity and agree that the rules for 
computing the qualified investment for 
an addition of capacity should be mod-
ified. Therefore, the final regulations at 
§1.48E-4(b)(4) are amended to make the 
rule for an addition of capacity equivalent 
to that of a new unit by providing that a 
taxpayer’s qualified investment during the 
taxable year that resulted in an increased 
capacity of a facility by reason of a new 
unit or an addition of capacity is its total 
qualified investment in components of 
qualified property that result in the new 
unit or addition of capacity. 

6. Special Rule for Restarted Facilities 

A few commenters requested further 
guidance specific to decommissioned 
facilities. These commenters suggested 
treating the capacity of decommissioned 
facilities before restarting as zero and 
clarifying that facilities meeting the spe-
cial rule for restarted facilities under pro-
posed §§1.45Y-4(c)(2) and 1.48E-4(b)(2) 
can treat their entire capacity as an addi-
tion of capacity. One commenter noted 
that a decommissioned facility ceases 
operations and is not legally permitted to 
produce electricity due to a lack of operat-
ing license. Another commenter requested 
that, instead of requiring a period without 
a valid operating license, the final reg-
ulations cover the typical situation for 
decommissioning a hydropower facility 
in which the licensee maintains an oper-
ating license that no longer authorizes the 
operation of the facility. Another com-
menter similarly asserted that a nuclear 
facility must maintain its operating license 
until decommissioning is concluded. The 
commenter stated that a nuclear facility’s 

operating license (issued by the NRC) 
generally does not authorize operation and 
electricity production after the licensee 
submits a written certification to the NRC 
that they have determined to permanently 
cease operations and once fuel has been 
permanently removed from the reactor 
vessel. Accordingly, both commenters 
suggested revising proposed §§1.45Y-
4(c)(2)(ii) and 1.48E-4(b)(2)(ii) to treat a 
facility that is decommissioned or in the 
process of decommissioning and restarts 
to have increased capacity if the facility 
shuts down for at least one calendar year, 
during which it was not authorized to 
operate by its respective Federal Agency 
or did not generate more than 0 mega-
watt-hours, while holding a license from 
the FERC or NRC. 

An additional commenter recom-
mended expanding the special rule for 
restarted facilities to include continuous 
operation in the case of a facility that 
obtains a renewed operating license and 
enters an initial or subsequent period of 
extended operation under the renewed 
operating license after December 31, 
2024. The commenter suggested treating 
such a scenario as an addition of capacity 
equal to the full capacity of the facility. 

In contrast, a commenter raised con-
cerns regarding the special rule for 
restarted facilities, pointing to abuse by 
certain taxpayers and noting that the rule 
strays from the intention of the tax cred-
its to deploy new resources. The com-
menter further highlighted a potential 
lack of readiness by implicated govern-
ment agencies, noting specifically that the 
NRC does not have regulations governing 
license reinstatement. The commenter 
recommended removing the special rule 
for restarted facilities from the final reg-
ulations or, in the alternative, engaging 
in further fact finding before finalizing 
such a rule. If a special rule for restarted 
facilities is implemented, the commenter 
requested that additional requirements 
be incorporated to raise the bar to entry 
for decommissioned facilities to prevent 
abuse of loopholes.

In response to these comments, the 
final regulations make four changes to pro-
posed §§1.45Y-4(c)(2) and 1.48E-4(b)(2) 
and moved them to §§1.45Y-4(c)(3) and 
48E-4(b)(3), respectively. First, the final 
regulations modify the language in pro-

posed §§1.45Y-4(c)(2)(ii) and 1.48E-4(b)
(2)(ii) to state that “[t]he existing facility 
must have a shutdown period of at least 
one calendar year during which it was not 
authorized to operate by its respective 
Federal regulatory authority (that is, the 
FERC or the NRC).” (Emphasis added.) 
Second, the final regulations modify the 
language in proposed §§1.45Y-4(c)(2)
(iii) and 1.48E-4(b)(2)(iii) to state that the 
restarted facility must be eligible to restart 
based on an operating license issued by 
either FERC or NRC. Third, the final reg-
ulations are modified to reflect the Trea-
sury Department and the IRS’ agreement 
with the commenter’s concerns regard-
ing potential abuse by certain taxpayers 
related to the decommissioning and shut-
down steps in the proposed regulations. 
In order to limit this potential abuse, the 
final regulations add an anti-abuse rule to 
§§1.45Y-4(c)(3) and 1.48E-4(b)(3) that 
provides that a facility may not cease 
operation for the purpose of qualifying 
for the special rule for restarted facilities. 
Finally, the final regulations reflect that 
the addition of capacity in the case of a 
restarted facility is the total capacity of the 
facility after it is restarted by modifying 
the language to state that a facility that 
is decommissioned or in the process of 
decommissioning and restarts can be con-
sidered to have increased capacity from a 
base of zero if certain conditions are met. 
The final regulations add an additional 
example at §§1.45Y-4(c)(5) and 1.48E-
4(b)(5) to illustrate the application of the 
Incremental Production Rule to a restarted 
facility. 

I. Dual use rule

A commenter requested clarifying the 
applicability of the “dual use” concept to 
sections 45Y and 48E. Specifically, the 
commenter suggested clarifying that the 
“75 percent cliff” for energy property with 
integrated storage does not apply. A previ-
ous version of §1.48-9 included a Dual Use 
Rule, referred to as the “75-percent cliff,” 
which provided that a solar energy prop-
erty, wind energy property, or geothermal 
equipment is eligible for the section 48 
credit to the extent of the energy proper-
ty’s basis or cost allocable to its annual 
use of energy from a qualified source if 
the use of energy from “non-qualifying” 
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sources does not exceed 25 percent of the 
total energy input of the energy property 
during an annual measuring period. 

Historically, the Dual Use Rule was 
used in the section 48 regulations to 
address the treatment of energy storage 
property that stored energy from a qual-
ified source and a non-qualified source. 
This was necessary because prior to the 
IRA amendments to section 48, energy 
storage property was only allowed for the 
section 48 credit as part of an energy prop-
erty. After the IRA amendments, energy 
storage property became a separate type 
of energy property, referred to as “energy 
storage technology,” and the need for the 
Dual Use Rule changed. Similar to the 
treatment of EST in section 48, a sepa-
rate credit is provided under section 48E. 
Accordingly, the Treasury Department 
and IRS clarify that the Dual Use Rule 
contained in a prior version of §1.48-9 is 
not applicable to the section 45Y and 48E 
credits.

V. Rules Relating to the Increased Credit 
Amount for Satisfying Certain Prevailing 
Wage and Apprenticeship Requirements

A. In general

The PWA final regulations provide gen-
erally applicable rules on the PWA require-
ments. Comments on the general PWA 
requirements (including comments that ref-
erenced section 45Y or 48E but addressed 
the PWA requirements more generally) 
were addressed in the PWA final regula-
tions. To the extent consistent with this 
Summary of Comments and Explanation 
of Revisions, the Explanation of Revisions 
described in the PWA final regulations 
is incorporated in these final regulations. 
Therefore, general comments addressed in 
the preamble to the PWA final regulations 
are not readdressed in this Summary of 
Comments and Explanation of Revisions.

Increased credit amounts are generally 
available under section 45Y(a)(2)(B) for 
qualified facilities and section 48E(a)(2)
(A)(ii) for qualified facilities and EST if 
beginning of construction of the qualified 
facility or EST occurs before January 29, 
2023 (BOC Exception). Under the rele-
vant BOC Exception in sections 45Y and 
48E, taxpayers may claim the amount of 
the increased credit without satisfying the 

PWA requirements if construction “begins 
prior to the date that is 60 days after the 
Secretary publishes guidance with respect 
to the [PWA requirements].” On Novem-
ber 30, 2022, the Treasury Department and 
the IRS published Notice 2022-61, 2022-
52 I.R.B. 560, providing initial guidance 
with respect to the PWA requirements 
and starting the 60-day period described 
in those sections. To qualify for the BOC 
Exception, a taxpayer must begin con-
struction before January 29, 2023. 

Additionally, increased credit amounts 
are generally available under sections 45Y 
and 48E with respect to qualified facilities 
with a maximum net output (or capacity 
for EST under section 48E) of less than 
one megawatt (One Megawatt Exception). 
If a taxpayer satisfies the PWA require-
ments, meets the BOC Exception, or meets 
the One Megawatt Exception, the amount 
of section 45Y credit or section 48E credit 
determined is equal to the otherwise deter-
mined amounts multiplied by five.

B. Application of the PWA requirements 
to section 45Y

Section 45Y(g)(9) provides that rules 
similar to the rules of section 45(b)(7) 
apply with respect to the prevailing wage 
requirements (Prevailing Wage Require-
ments). Section 45Y(g)(10) provides that 
rules similar to the rules of section 45(b)
(8) apply with respect to the apprenticeship 
requirements (Apprenticeship Require-
ments). Section 1.45Y-3(b)(3) adopted by 
cross-reference the rules in the PWA final 
regulations promulgated under section 
45(b)(7) and (8); specifically, §§1.45-7 
(Prevailing Wage Requirements), 1.45-8 
(Apprenticeship Requirements), and 1.45-
12 (recordkeeping and reporting). 

As previously explained, the PWA final 
regulations addressed general application 
of the PWA requirements and provided the 
rules (except the One Megawatt Excep-
tion) applicable for section 45Y in §1.45Y-
3. To provide consistent descriptions and 
terminology, non-substantive, technical 
updates have been made to §1.45Y-3 to 
reflect these final regulations. As revised, 
§1.45Y-3 also includes a new applicability 
date. These final regulations make no sub-
stantive change regarding application of 
the general PWA requirements, notwith-
standing the new applicability date, apart 

from the amendments made to address the 
One Megawatt Exception. Taxpayers that 
began construction after June 25, 2024, 
and taxpayers that begin construction after 
the publication of the final regulations 
continue to follow the same general rules 
with respect to the PWA requirements.

Taxpayers also have the option to apply 
these final regulations to qualified facilities 
that began construction before the publica-
tion of the final regulations, provided that 
taxpayers follow these final regulations in 
their entirety and in a consistent manner. 
Likewise, taxpayers that choose to apply 
these final regulations must also follow 
the PWA final regulations, consistent with 
prior §1.45Y-3. There are no changes to 
the application of the transition rules pro-
vided for in the PWA final regulations for 
taxpayers choosing to apply these final 
regulations for construction that began 
before the publication of the final regu-
lations as the general PWA requirements 
did not change between prior §1.45Y-3 in 
the PWA final regulations and §1.45Y-3 in 
these final regulations. 

The Treasury Department and the IRS 
understand that taxpayers may need addi-
tional time to comply with the amendments 
made by these final regulations to the One 
Megawatt Exception. Therefore, the amend-
ments made to §1.45Y-3 with respect to the 
One Megawatt Exception have a delayed 
applicability date that is 60 days after pub-
lication of the final regulations. Comments 
received regarding the One Megawatt 
Exception under section 45Y are addressed 
in these final regulations and explained in 
section V.D. of this Summary of Comments 
and Explanation of Revisions.

C. Application of the PWA requirements 
to section 48E

1. In General

The PWA requirements in section 48E 
cross-reference both sections 45 and 48 
for operative rules. Section 48E(d)(3) 
provides that rules similar to the rules of 
section 48(a)(10) apply with respect to 
the prevailing wage requirements. Section 
48(a)(10) provides rules with respect to 
the prevailing wage requirements under 
section 48, including the special recap-
ture provision under section 48(a)(10)(C). 
Section 48(a)(10)(B) provides that the 
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correction and penalty procedures under 
section 45(b)(7)(B) for a failure to satisfy 
the prevailing wage requirements gener-
ally apply prior to a recapture event under 
section 48(a)(10)(C). Section 48E(d)(4) 
provides that rules similar to the rules of 
section 45(b)(8) apply with respect to the 
apprenticeship requirements. Proposed 
§1.48E-3 would adopt by cross-refer-
ence those rules in the section 48 final 
regulations promulgated under section 
48(a)(10) and the PWA final regulations 
promulgated under section 45(b)(7) and 
(8); specifically, §§1.48-13(c) (Prevailing 
Wage Requirements), 1.45-8 (Apprentice-
ship Requirements), and 1.45-12 (record-
keeping and reporting). These rules are 
generally adopted by cross-reference in 
§1.48E-3 with additional clarifications to 
reflect §§1.48-13, 1.45-8, and 1.45-12 and 
these final regulations.

At least one commenter requested that 
C&G facilities fueled by woody biomass 
feedstocks be eligible to qualify for the 
domestic content bonus credit amount 
and increased credit amount for satisfying 
PWA requirements. As discussed in sec-
tion IV.A. of this Summary of Comments 
and Explanation of Revisions, a facility 
that meets the definition of a qualified 
facility may qualify for the relevant sec-
tion 45Y and 48E credits. Accordingly, a 
qualified facility may also qualify for an 
increased credit amount under sections 
45Y and 48E provided that the facility sat-
isfies the relevant domestic content bonus 
or PWA requirements.

A commenter praised the PWA final 
regulations for using restraint in incorpo-
rating elements of the Davis-Bacon Act 
and suggested that the Treasury Depart-
ment and the IRS exercise the same 
restraint in drafting these regulations. The 
Treasury Department and the IRS gen-
erally agree with the commenter that the 
final regulations for section 48E should 
apply a similar approach as in the PWA 
final regulations in order to ensure con-
sistency across different Code sections, 
provide taxpayer certainty, and further 
tax administration. These final regulations 
reflect such an approach.

2. Transition Rules

As stated in the preamble to the PWA 
final regulations and reiterated in the pre-

amble to the section 48 final regulations, 
the Treasury Department and the IRS 
have determined that given the complex-
ity of the PWA requirements, the uncer-
tainty regarding the potential retroactive 
effects of the PWA requirements, and 
the benefits to tax administration gained 
with consistency across the various 
Code sections containing PWA require-
ments, that a transition rule is appropri-
ate. The PWA final regulations provide 
that any work performed before January 
29, 2023 (that is, the date that is 60 days 
after the publication of Notice 2022-61) 
is not subject to the PWA requirements, 
regardless of whether there is an appli-
cable BOC Exception. This transition 
rule also applies for taxpayers that may 
initially satisfy the BOC Exception, but 
later fail to meet the BOC Exception 
(for example, by failing to meet certain 
continuity requirements). These taxpay-
ers must satisfy the PWA requirements 
for construction, alteration, or repair (as 
applicable) that occurs on or after Jan-
uary 29, 2023, but do not need to meet 
the PWA requirements for work that 
occurred prior to that date. For similar 
reasons, this transition rule also applies 
to the PWA requirements under section 
48E and is incorporated by cross-refer-
ence to §§1.48-13 and 1.45-8 in these 
final regulations.

The section 48 final regulations (and 
as described in the PWA final regulations) 
also provide a limited transition waiver 
for the penalty payment with respect to 
the correction and penalty procedures 
described in section 45(b)(7)(B) for a 
failure to satisfy the Prevailing Wage 
Requirements. The PWA final regulations 
provide that the penalty payment is waived 
with respect to a laborer or mechanic who 
performed work in the construction, alter-
ation, or repair of a qualified facility on 
or after January 29, 2023, and prior to 
June 25, 2024, if the taxpayer relied upon 
Notice 2022-61 or the PWA proposed reg-
ulations for determining when the obli-
gation to pay prevailing wages began, 
provided the taxpayer makes the appropri-
ate correction payments to the impacted 
workers within 180 days of June 25, 2024. 
These final regulations clarify that this 
limited transition waiver applies to section 
48E (by incorporation of the cross-refer-
ence to section 48(a)(10)) provided the 

taxpayer makes the appropriate correction 
payments to the impacted workers within 
180 days of the publication of these final 
regulations.

Similarly, these final regulations also 
allow taxpayers to use Notice 2022-61 
for determining when construction begins 
for purposes of the applicable percentage 
of labor hours performed by qualified 
apprentices required under section 45(b)
(8) in satisfying the labor hours require-
ment described in §1.45-8. These transi-
tion rules are further explained in the pre-
amble to the PWA final regulations.

3. Recapture

The section 48 final regulations also 
addressed the recapture rules under sec-
tion 48(a)(10)(C). The preamble to the 
section 48 final regulations contains 
detailed discussion of the recapture rules, 
and similar rules apply for purposes of the 
special recapture rule in section 48E(d)
(3) (by reference to section 48(a)(10)). 
The recapture rules in §1.48-13 are incor-
porated by cross-reference in §1.48E-3. 
These final regulations do clarify that if 
there is no alteration or repair that occurs 
during the relevant year during the five-
year recapture period, the taxpayer is 
deemed to satisfy the PWA requirements 
with respect to that year.

4. Interconnection Property

Some commenters suggested clarifying 
that the PWA requirements do not apply 
to the construction, alteration, or repair of 
interconnection property. Section 48E(a)
(2)(A)(ii) provides that the increased 
credit amount (for satisfying the PWA 
requirements) is determined in the case of 
a qualified facility. The qualified invest-
ment with respect to a qualified facility 
described in section 48E(b) is the sum of 
the basis of any qualified property placed 
in service by the taxpayer during such tax-
able year that is part of a qualified facility, 
plus the amount of expenditures that are 
paid or incurred by the taxpayer for qual-
ified interconnection property. Therefore, 
interconnection property is eligible for the 
increased credit amount. However, con-
sistent with section 48(a)(8), §1.48E-4(a)
(2) clarifies that interconnection property 
is not part of a qualified facility and there-



March 17, 2025	 1146� Bulletin No. 2025–12

fore is not subject to the PWA require-
ments. 

In addition to not being part of the qual-
ified facility, as defined in section 48E(b)
(3)(A), interconnection property gener-
ally is also not within the control of the 
taxpayer that owns the qualified facility 
because it generally is not owned by the 
same taxpayer. Instead, qualified intercon-
nection property is generally owned by a 
utility and is part of an addition, modifica-
tion, or upgrade to a transmission or distri-
bution system that is required at or beyond 
the point at which the qualified facility 
interconnects to such transmission or dis-
tribution system. It would therefore be dif-
ficult or impossible in such a case for the 
taxpayer to control or monitor whether the 
construction of the interconnection prop-
erty complies with the PWA requirements. 
This may explain why the statute permits 
the increased credit amount for amounts 
paid or incurred for qualified intercon-
nection property, without subjecting the 
construction of that property to the PWA 
requirements. 

With respect to EST, section 48E(c)(1) 
describes the qualified investment with 
respect to EST without reference to inter-
connection property. This differing treat-
ment of interconnection property between 
qualified facilities under section 48E(b) 
and EST under section 48E(c) is further 
supported by section 48E(b)(4), which 
solely defines interconnection property 
“[f]or purposes of this paragraph [(b)
(4)].” Accordingly, the qualified invest-
ment with respect to any EST does not 
include qualified interconnection costs 
and qualified interconnection property is 
not subject to PWA requirements. Inter-
connection property with respect to EST is 
further discussed in section III.D.6. of this 
Summary of Comments and Explanation 
of Revisions.

D. One Megawatt Exception under 
section 45Y

The preamble to the PWA final regu-
lations explained that the One Megawatt 
Exception for purposes of section 45Y 
would be addressed in these final regula-
tions. Comments pertaining to the tech-
nical aspects of measuring output for the 
purposes of the One Megawatt Exception 
under 45Y were limited. Commenters 

stated that some technologies, such as 
solar, generate electricity in direct current 
not alternating current, so it is unclear 
how to measure such technologies.

The Treasury Department and the IRS 
agree that the One Megawatt Exception 
under section 45Y(a)(2)(B)(i) requires 
clarification. The final regulations under 
§1.45Y-3(c)(1) provide that the determi-
nation of whether a qualified facility has 
a maximum net output of less than one 
megawatt of electricity (as measured in 
alternating current) is based on the name-
plate capacity of the qualified facility. The 
nameplate capacity for purposes of the 
One Megawatt Exception is the maximum 
electrical generating output in megawatts 
that a qualified facility is capable of pro-
ducing on a steady state basis and during 
continuous operation under standard con-
ditions, as measured by the manufacturer 
and consistent with the definition of name-
plate capacity provided in 40 CFR 96.202. 
If applicable, taxpayers must use the ISO 
conditions to measure the maximum elec-
trical generating output of a qualified 
facility. For qualified facilities that gen-
erate electrical output in direct current, 
the final regulations under §1.45Y-3(c)(2) 
provide an alternative nameplate capac-
ity measurement. For qualified facilities 
that generate electricity in direct current, 
the taxpayer may choose to determine the 
maximum net output (in alternating cur-
rent) of each qualified facility for purposes 
of the One Megawatt Exception by using 
the lesser of: (i) the sum of the nameplate 
generating capacities within the unit of 
qualified facility in direct current, which is 
deemed the nameplate generating capacity 
of the unit of qualified facility in alternat-
ing current; or (ii) the nameplate capacity 
of the first component of property that 
inverts the direct current electricity into 
alternating current. 

When evaluating whether the One 
Megawatt Exception under section 45Y 
applies, the Treasury Department and the 
IRS have determined that a consistent 
approach should apply for purposes of 
sections 48E and 45Y. A plain reading of 
the statutory exception for facilities with 
a maximum net output of less than one 
megawatt demonstrates Congress’s intent 
to have only lower output, small facilities 
excepted from the PWA requirements and 
still be eligible for the increased credit 

amount. For purposes of determining 
whether a qualified facility must satisfy the 
PWA requirements to obtain an increased 
credit amount, the output of any quali-
fied facility must be evaluated consistent 
with its operations. These final regulations 
provide, in part, that the unit of qualified 
facility includes all functionally interde-
pendent components of property owned 
by the taxpayer that are operated together 
and that can operate apart from other 
property to produce electricity. The Trea-
sury Department and the IRS intended for 
the term “operated together” to be given 
effect when considering whether the One 
Megawatt Exception applies to the PWA 
requirements. 

When measuring nameplate capacity 
for the purposes of the One Megawatt 
Exception under section 45Y, these final 
regulations provide parity with the rules 
for section 48E and include the same spe-
cial rule that if the qualified facility has 
integrated operations with one or more 
other qualified facilities, then the aggre-
gate nameplate capacity of the qualified 
facilities is used for purposes of determin-
ing whether the One Megawatt Exception 
applies to the qualified facility. Solely for 
the purposes of the One Megawatt Excep-
tion, these final regulations provide that a 
qualified facility is treated as having inte-
grated operations with any other qualified 
facility of the same technology type if 
the facilities are: (i) owned by the same 
or related taxpayers; (ii) placed in service 
in the same taxable year; and (iii) trans-
mit electricity generated by the facilities 
through the same point of interconnection 
or, if the facilities are not grid-connected 
or are delivering electricity directly to an 
end user behind a utility meter, are able to 
support the same end user. The final regu-
lations also provide a definition for related 
taxpayers. For purposes of the One Mega-
watt Exception, the term related taxpay-
ers means members of a group of trades 
or businesses that are under common con-
trol (as defined in §1.52-1(b)). Related 
taxpayers are treated as one taxpayer in 
determining whether a qualified facility 
has integrated operations. 

The Treasury Department and the IRS 
understand that some taxpayers who have 
integrated operations may need additional 
time to comply with the PWA require-
ments where construction has already 
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begun, or is imminent, before publication 
of these final regulations. To alleviate 
these circumstances, the rule for qualified 
facilities with integrated operations has a 
delayed applicability date that is 60 days 
after publication of the final regulations.

E. Election to group qualified facilities 
for purposes of the PWA requirements 
under section 45Y

Commenters suggested that the tax-
payers should be allowed to group facil-
ities as they chose when applying the 
PWA requirements for an increased credit 
amount. For example, a commenter sug-
gested that a taxpayer that owns interre-
lated facilities should be allowed elect to 
combine multiple interrelated facilities 
into one aggregated unit or, alternatively, 
elect to treat the facilities individually for 
the PWA requirements. Some commenters 
asserted that it is difficult to certify com-
pliance at each qualified facility level, so 
taxpayers should be allowed to certify 
PWA compliance at an interrelated facil-
ities level.

To claim an increased credit amount 
for satisfying the PWA requirements, 
section 45Y requires that each qualified 
facility satisfy the requirements. The 
statute does not support commenters’ 
request to allow PWA certification for 
qualified facilities based on one qualified 
facility. If a taxpayer does not satisfy the 
PWA requirements for a qualified facil-
ity, the taxpayer may cure with correction 
payments paid to impacted workers and 
a penalty paid to the IRS. The PWA final 
regulations provide taxpayers the rules 
for the Prevailing Wage Requirement, 
Apprenticeship Requirement, and the 
recordkeeping and reporting applicable 
to section 45Y. 

F. One Megawatt Exception under section 
48E

The preamble to the PWA final regu-
lations explained that the One Megawatt 
Exception for purposes of section 48E 
would be addressed in these final regula-
tions. Proposed §1.48-13 would have pro-
vided by cross-reference that maximum 
net output is based on nameplate capacity 
and proposed conversion formulas for cer-
tain types of qualified facilities and ESTs. 

Some commenters recommended revi-
sions to the conversion formulas. For 
example, one commenter asserted that by 
defining the threshold for the One Mega-
watt Exception for thermal systems at 
about a quarter of the equivalent output 
of electrical energy systems, investors in 
thermal energy storage systems will not 
qualify for the One Megawatt Exception. 
The commenter recommended that the 
One Megawatt Exception be measured 
as the maximum net output according to 
a facility’s electrical equivalent. The com-
menter explained this means that for ther-
mal energy resources, the use of electric-
ity (in kW) that would be avoided or offset 
by each unit of thermal energy (Btu/h for 
heat, or Ton of cooling) provided by the 
thermal energy resource. The commenter 
recommended that the conversion value 
for thermal energy cooling systems for 
purposes of measuring the One Megawatt 
Exception for qualified facilities be 1,550 
tons for water-cooled systems and 870 
tons for air-cooled systems. 

The Treasury Department and the IRS 
have concluded that the conversion for-
mulas in the proposed regulations provide 
a direct and accurate conversion and that 
no changes are needed to the conversion 
factors for thermal energy storage prop-
erty. By providing a broadly applicable 
rule, the conversion formulas should pro-
vide accurate results for a broad set of 
applications and technologies. The com-
menters’ requests for specific formulas 
applicable to specific technologies conflict 
with the approach of these final regula-
tions to provide general, rather than nar-
row, rules. Therefore, the final regulations 
do not adopt these comments. The final 
regulations provide conversion formulas 
for thermal energy storage technology in 
§1.48E-3(c)(3)(iii) and hydrogen storage 
technology in §1.48E-2(g)(6)(iii).

Commenters also stated that certain 
technologies generate electricity in direct 
current, not alternating current, so it is 
unclear how such qualified facilities could 
qualify for the One Megawatt Exception. 
The Treasury Department and the IRS 
agree that the One Megawatt Exception 
under section 48E requires clarification 
for technologies that generate output in 
direct current. 

The final regulations provide that the 
determination of whether a qualified 

facility has a maximum net output of less 
than one megawatt of electricity (as mea-
sured in alternating current) is based on 
the nameplate capacity of the qualified 
facility. The nameplate capacity for pur-
poses of the One Megawatt Exception is 
the maximum electrical generating out-
put in megawatts that a qualified facility 
is capable of producing on a steady state 
basis and during continuous operation 
under standard conditions, as specified by 
the manufacturer and consistent with the 
definition of nameplate capacity provided 
in 40 CFR 96.202. If applicable, taxpayers 
must use the ISO conditions to measure 
the maximum electrical generating out-
put of a facility. Section 48E(a)(2)(B)(ii)
(I) describes the One Megawatt Exception 
for EST as based on the capacity of the 
EST. The final regulations adopt this gen-
eral term, and also clarify that the name-
plate capacity of the for EST is based on 
the output of the EST.

For qualified facilities that generate 
electrical output in direct current, the 
final regulations provide a new alterna-
tive nameplate capacity measurement. 
Only for qualified facilities that generate 
electricity in direct current, the taxpayer 
may choose to determine the maximum 
net output (in alternating current) of each 
qualified facility by using the lesser of: 
(i) the sum of the nameplate generating 
capacities within the unit of qualified 
facility in direct current, which is deemed 
the nameplate generating capacity of the 
unit of qualified facility in alternating cur-
rent; or (ii) the nameplate capacity of the 
first component of property that inverts 
the direct current electricity into alter-
nating current. The final regulations also 
provide these same rules apply for ESTs 
that have output in direct current for the 
purposes of determining if the EST One 
Megawatt Exception applies. 

Commenters also stated opposition to 
adopting the concept of an “energy proj-
ect” or aggregation rule similar to those 
in the section 48 proposed regulations for 
purposes of claiming the increased rate 
for meeting the PWA requirements under 
section 48E (as well as section 45Y). 
Commenters asserted that there is no legal 
basis for using the definition of an energy 
project or any aggregation rule for the 
section 48E credit. A commenter instead 
suggested permitting a taxpayer to elect 
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to combine multiple interrelated facilities 
into one aggregated unit or, alternatively, 
elect to treat the facilities individually 
for purposes of the PWA requirements. 
Another commenter requested permitting 
taxpayers to certify that individual quali-
fied facilities meet the PWA requirements 
if interrelated facilities meet the PWA 
requirements. The commenter stated that 
taxpayers typically contract with mechan-
ics and laborers for an entire project, 
rather than for an individual qualified 
facility, and that it would be difficult to 
certify compliance with the PWA require-
ments at the qualified facility level. 

The Treasury Department and the IRS 
do not agree with commenters that there is 
no legal basis to incorporate an aggrega-
tion rule into section 48E. Section 48E(d)
(3) provides that “[r]ules similar to the 
rules of section 48(a)(10) shall apply.” 
Section 48(a)(10) applies the prevailing 
wage requirements to “energy projects,” 
which requires the aggregation of energy 
properties under section 48. Additionally, 
the reference in section 48E(d)(3) to the 
prevailing wage requirements provided 
in section 48(a)(10)4 indicates that the 
express delegation of authority in sec-
tion 48(a)(16) also applies in the context 
of section 48E for implementation of the 
prevailing wage requirements. Although 
the apprenticeship requirements provided 
in section 48E(d)(4) applies rules simi-
lar to section 45(b)(8) rather than section 
48(a)(11), an appropriate reading of the 
statute is to apply a consistent interpre-
tation to both of section 48E’s prevailing 
wage requirements and apprenticeship 
requirements, as inconsistent interpreta-
tions would frustrate congressional intent 
by creating different standards for the pre-
vailing wage requirements and apprentice-
ship requirements and would be difficult 
for the IRS to administer. For the reasons 
noted in this Summary of Comments and 
Explanation of Revisions, interpreting the 
PWA requirements for section 48E con-
sistently with section 48(a)(10) is the best 
implementation of the overall statutory 
framework because it results in the PWA 
requirements being applied appropriately 
and consistently across credits. 

The concept of interrelated facilities 
raised by commenters is relevant to the 

One Megawatt Exception. As discussed 
in section IV.B. of this Summary of Com-
ments and Explanation of Revisions, these 
final regulations apply a functional defi-
nition to implement the term “qualified 
facility.” These final regulations provide, 
in part, that the unit of qualified facility 
includes all functionally interdependent 
components of property owned by the tax-
payer that are operated together and that 
can operate apart from other property to 
produce electricity. This functional defini-
tion could result in some qualified facili-
ties with a maximum net output that is far 
greater than one megawatt being treated 
as though they were many separate facil-
ities each with a maximum net output of 
less than one megawatt. This would have 
unintended impacts on the PWA require-
ments. Accordingly, the Treasury Depart-
ment and the IRS intend to give effect to 
the term “operated together” when consid-
ering whether and how the One Megawatt 
Exception applies to the PWA require-
ments.

A plain reading of the statutory excep-
tion for facilities with a maximum net 
output of less than one megawatt demon-
strates Congress’s intent to have only lower 
output, small facilities excepted from the 
PWA requirements and still be eligible for 
the increased credit amount. Any other 
interpretation undermines the purpose of 
the statutory exception and Congress’s 
intent to have PWA requirements apply 
to the construction of clean energy facili-
ties. For purposes of determining whether 
a qualified facility must satisfy the PWA 
requirements to obtain an increased credit 
amount, the output of any qualified facil-
ity must be evaluated consistent with its 
operations. This supports the purpose of 
the One Megawatt Exception, provides 
certainty for taxpayers seeking increased 
credit amounts under section 48E, and fur-
thers sounds tax administration. 

When measuring nameplate capacity 
for the purposes of the One Megawatt 
Exception, the final regulations provide a 
special rule. Solely for the purposes of the 
One Megawatt Exception, if the qualified 
facility has integrated operations with one 
more other qualified facilities, then the 
aggregate nameplate capacity of the qual-
ified facilities is used for the purposes of 

determining if the One Megawatt Excep-
tion applies. The final regulations under 
§1.48E-3(c)(4)(i) provide that solely for 
the purposes of the One Megawatt Excep-
tion, a qualified facility is treated as having 
integrated operations with any other qual-
ified facility of the same technology type, 
if the facilities are: (i) owned by the same 
or related taxpayers; (ii) placed in service 
in the same taxable year; and (iii) trans-
mit electricity generated by the facilities 
through the same point of interconnection 
or, if the facilities are not grid-connected 
or are delivering electricity directly to an 
end user behind a utility meter, are able to 
support the same end user. The final reg-
ulations under §1.48E-3(c)(4)(ii) provide 
a similar integrated operations rule for 
EST. 

As discussed in section IV.G. of this 
Summary of Comments and Explanation 
of Revisions, the final regulations provide 
for a generally applicable related taxpayer 
rule in §1.48E-1(c), including for pur-
poses of the One Megawatt Exception. 
The term related taxpayers means mem-
bers of a group of trades or businesses that 
are under common control as defined in 
§1.52-1(b). Related taxpayers are treated 
as one taxpayer in determining whether 
a qualified facility or EST has integrated 
operations.

As with section 45Y, the Treasury 
Department and the IRS understand that 
some taxpayers who have integrated oper-
ations may need additional time to comply 
with the PWA requirements where con-
struction has already begun, or is immi-
nent, before publication of these final 
regulations. To alleviate these circum-
stances, final regulations for §1.48-3 have 
an applicability date that applies 60 days 
after publication of the final regulations.

For the reasons provided herein, aggre-
gation of the nameplate capacity of qual-
ified facilities with integrated operations 
is applicable only to the One Megawatt 
Exception under the PWA requirements 
and is not applicable to other circum-
stances related to qualified facilities, such 
as the Five-Megawatt Limitation for qual-
ified interconnection property for Quali-
fied Interconnection Property, evaluation 
of eligibility for the domestic content or 
energy communities bonuses.

4 Section 48(a)(16) provides the same broad authority for administering the PWA provisions in section 48(a). 
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G. Election to group qualified facilities 
or ESTs for purposes of the PWA 
requirements under section 48E

As with section 45Y, commenters 
suggested that the taxpayers should be 
allowed to group facilities as they chose 
when applying the PWA requirements for 
an increased credit amount under sec-
tion 48E. A commenter suggested that a 
taxpayer that owns interrelated facilities 
should be allowed to elect to combine 
multiple interrelated facilities into one 
aggregated unit or, alternatively, elect 
to treat the facilities individually for the 
PWA requirements. A commenter sug-
gested that taxpayers should be allowed 
to certify compliance with the PWA 
requirements for an individual facility 
based on compliance of interrelated facil-
ities. Commenters’ suggestions to allow 
elective grouping to certify compliance 
with the PWA requirements or allow 
taxpayers to certify for an individual 
qualified facility based on compliance 
of interrelated facilities are not adopted. 
The statute requires that each qualified 
facility satisfy the requirements and for 
this reason the commenter’s suggestions 
cannot be adopted. If a taxpayer does not 
satisfy the PWA requirements for a qual-
ified facility, the taxpayer may cure with 
correction payments paid to impacted 
workers and a penalty paid to the IRS. 
The PWA final regulations provide tax-
payers the rules for the Prevailing Wage 
Requirement, Apprenticeship Require-
ment, and the recordkeeping and report-
ing applicable to section 48E. 

VI. Domestic Content Bonus 

The proposed regulations provided 
rules related to the increase in credit rate 
for qualified facilities (or EST in the case 
of section 48E) that meet the domestic 
content bonus requirements.

Some commenters supported and some 
commenters opposed adopting the con-
cept of an “energy project” or aggregation 
rule similar to those in the section 48 pro-
posed regulations for purposes of claiming 
the domestic content bonus credit amount 
under section 45Y or 48E. Comment-
ers contended that there is no legal basis 

for importing the definition of an energy 
project or any aggregation rule for the 
section 48E credit. A commenter instead 
suggested permitting a taxpayer to elect 
to combine multiple interrelated facilities 
into one aggregated unit or, alternatively, 
elect to treat the facilities individually for 
purposes of the domestic content bonus 
credit amount. 

An aggregation rule is incorporated 
into the section 48 final regulations for 
purposes of claiming the domestic content 
bonus credit amount, because section 48 
applies the domestic content bonus credit 
amount to an entire energy project defined 
as one or more energy properties that are 
part of a single project. However, section 
45Y(g)(11)(A) defines the domestic con-
tent bonus credit amount in general with 
respect to a qualified facility, without 
reference to section 48. Although section 
48E(a)(3)(B) provides that “[r]ules simi-
lar to the rules of section 48(a)(12) shall 
apply” for purposes of the domestic con-
tent bonus credit amount, section 48(a)
(12)(B) dictates that “[r]ules similar to the 
rules of section 45(b)(9)(B) shall apply.” 
Additionally, even though section 48(a)
(12)(A) describes the domestic content 
bonus credit amount rules “[i]n the case of 
any energy project,” sections 45Y and 48E 
do not have the energy project concept 
like section 48 to allow grouping. Under 
section 45(b)(9)(B), the domestic content 
bonus credit amount applies with respect 
to a qualified facility. Accordingly, for 
purposes of claiming the domestic content 
bonus credit amount, more than one qual-
ified facility under section 45Y and more 
than one qualified facility or EST under 
section 48E may not be treated as a single 
qualified facility or EST. Each qualified 
facility under section 45Y and each qual-
ified facility or EST under section 48E 
must separately qualify for the increased 
credit rate for meeting domestic content 
bonus requirements. 

VII. Energy Communities 

Similar to some commenters’ oppo-
sition to aggregation with respect to the 
domestic content bonus credit amounts, 
some commenters also opposed adopt-
ing the concept of an “energy project” or 

aggregation rule similar to those in the 
section 48 proposed regulations for pur-
poses of the increase in credit for energy 
communities, under section 45Y or 48E. 
Commenters contended that there is no 
legal basis for importing the definition 
of an energy project or any aggregation 
rule for the section 48E credit. However, 
one commenter instead suggested per-
mitting a taxpayer to elect to combine 
multiple interrelated facilities into one 
aggregated unit or, alternatively, elect to 
treat the facilities individually for pur-
poses of the increase in credit in energy 
communities.

An aggregation rule is incorporated 
into the section 48 regulations for pur-
poses of claiming the increase in credit 
rate in energy communities under section 
48, because section 48 applies the increase 
in credit rate to an entire energy project 
defined as one or more energy properties 
that are part of a single project. However, 
section 45Y(g)(7) and section 48E(a)(3)
(A)(i) define an energy community by 
cross-reference to section 45(b)(11)(B), 
instead of section 48. Section 45 does not 
have the energy project concept like sec-
tion 48 to allow grouping. Nor do section 
45Y or 48E. Accordingly, for purposes of 
claiming the increase in credit in energy 
communities, more than one qualified 
facility under section 45Y and more than 
one qualified facility or EST under section 
48E will not be treated as a single quali-
fied facility or EST. Each qualified facil-
ity under section 45Y and each qualified 
facility or EST under section 48E must 
separately qualify for the increased credit 
rate for a qualified facility or EST located 
in an energy community. 

VIII. Greenhouse Gas Emissions Rates 
for Qualified Facilities

Section 45Y(b)(2) provides rules for 
determining GHG emissions rates. Sec-
tion 48E(b)(3)(B)(ii) provides that rules 
similar to the rules of section 45Y(b)(2) 
regarding GHG emissions rates apply 
for purposes of section 48E.5 Proposed 
§1.45Y-5 provided rules pertaining to 
GHG emissions rates as well as defini-
tions of terms relevant to determining 
GHG emissions rates. 

5 Some of the proposed regulations related to recapture and substantiation are relevant only to section 48E and not section 45Y. Those rules are discussed separately later. 
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A. Definitions related to greenhouse gas 
emissions rates

Proposed §1.45Y-5(b) provided defi-
nitions of terms relevant to determining 
GHG emissions rates. 

1. CO2e per kWh

Section 45Y(e)(1) defines the term 
“CO2e per kWh” to mean, with respect to 
any GHGs, the equivalent carbon dioxide 
(as determined based on global warming 
potential (GWP)) per kilowatt hour of 
electricity produced. Proposed §1.45Y-
5(b)(1) clarified that the determination 
must be based on the 100-year time hori-
zon global warming potential (GWP-100). 
Proposed §1.45Y-5(b)(1) also provided 
GWP-100 amounts for certain specific 
GHGs from the Intergovernmental Panel 
on Climate Change’s (IPCC) Fifth Assess-
ment Report (AR5).

Commenters presented a range of 
views on the proposed definition of “CO2e 
per kWh.” Some agreed with the proposed 
definition, including one commenter who 
noted that the proposed definition aligns 
with Congressional intent in enacting sec-
tions 45Y and 48E.

Some commenters advocated for 
revisions to the proposed definition of 
“CO2e per kWh.” One commenter stated 
that the urgent need for near-term GHG 
emissions reductions may justify the use 
of different GWP values. Several com-
menters suggested that the proposed 
definition be revised to use a 20-year 
GWP for methane to appropriately pri-
oritize methane reductions. The com-
menters asserted that despite its preva-
lence, relying on GWP-100 is arbitrary 
and lacks scientific basis. To support this 
position, one commenter further asserted 
that the IPCC does not specifically rec-
ommend the use of GWP-100, or any 
other specific metric for the conversion 
of non-CO2 GHG emissions into CO2 
equivalents. The commenter also noted 
recent adoptions of a 20-year GWP by 
individual States and asserted that other 
policymakers recognize the urgency to 
incorporate the use of the 20-year GWP 
to accelerate efforts towards reducing 
methane emissions. 

After consideration of the comments 
the Treasury Department and the IRS 

decline to modify the proposed definition 
of the term “CO2e per kWh.” GWP-100 
is a commonly accepted standard that 
appropriately captures the GWP of rel-
evant GHGs and it is the internationally 
accepted standard for reporting GHG 
emissions. Specifically, the AR5 GWP-
100 is required for all nations reporting 
national GHG emissions inventories to 
the United Nations Framework Conven-
tion on Climate Change (UNFCCC). 
Additionally, the use of a GWP-100 is 
consistent with the use of GWP-100 to 
calculate GHG emissions rates reported 
to the EPA Inventory of U.S. Greenhouse 
Gas Emissions and Sinks (GHGI). The 
GHGI is one of the datasets that proposed 
§1.45Y-1(c)(4) requires to confirm when 
the applicable year threshold has been 
passed as required by section 45Y(d). 
The Treasury Department and the IRS 
view a uniform standard for GWP that is 
consistent across GHGs as necessary for 
evaluating the GWP of different GHGs 
for purposes of the section 45Y and 48E 
credits. An approach that uses different 
GWP time horizons for different types 
of GHGs would not provide a consistent 
basis for evaluating GHG emissions rates. 
Therefore, proposed §1.45Y-5(b)(1) will 
be adopted without change.

2. Combustion

Section 45Y(b)(2)(B) provides rules 
for determining a GHG emissions rate 
for a facility that produces electricity 
through combustion or gasification. Pro-
posed §1.45Y-5(b)(2) provided that the 
term “combustion” means a rapid exo-
thermic chemical reaction, specifically 
the oxidation of a fuel that liberates 
energy including heat and light. This pro-
posed definition of “combustion” would 
include, for example, burning fossil 
fuels, but it would not include the reac-
tion that produces electricity from hydro-
gen inside a hydrogen fuel cell. The Trea-
sury Department and the IRS received 
no comments on the proposed definition 
of “combustion” and the definition will 
be adopted as proposed. For discussion 
of the definition of Facility which Pro-
duces Electricity through Combustion or 
Gasification (C&G Facility) see section 
VIII.A.4. of this Summary of Comments 
and Explanation of Revisions. 

3. Gasification

Proposed §1.45Y-5(b)(3) provided 
that the term “gasification” means a ther-
mochemical process that converts car-
bon-containing materials into syngas, a 
gaseous mixture that is composed primar-
ily of carbon monoxide, carbon dioxide, 
and hydrogen. Commenters expressed 
support for this definition and it will be 
adopted without change. For discussion 
of the definition of Facility which Pro-
duces Electricity through Combustion or 
Gasification (C&G Facility) see section 
VIII.A.4. of this Summary of Comments 
and Explanation of Revisions.

4. Facility which Produces Electricity 
through Combustion or Gasification 
(C&G Facility)

Building on the definitions of “combus-
tion” and “gasification” provided in the 
proposed regulations, proposed §1.45Y-
5(b)(4) defined the phrase “facility which 
produces electricity through combustion 
or gasification” (C&G Facility) in section 
45Y(b)(2)(B) as a facility that produces 
electricity through combustion or uses an 
input energy source to produce electricity, 
if the input energy source was produced 
through a fundamental transformation, or 
multiple transformations, of one energy 
source into another using combustion or 
gasification. In the preamble to the pro-
posed regulations, the Treasury Depart-
ment and the IRS requested comment on 
this proposed definition of a C&G Facil-
ity, including comment on whether the 
application of this proposed interpretation 
should be clarified with respect to any 
type of fundamental transformation of an 
energy source and any related activities or 
operations. 

Many commenters supported the pro-
posed definition of a C&G Facility. Sev-
eral commenters noted that the proposed 
definition is a reasonable interpretation of 
section 45Y(b)(2)(B) because it reflects 
the reality that electricity production can 
drive combustion and gasification reac-
tions elsewhere in the production chain 
even if those reactions are not occurring 
directly at the electricity generation facil-
ity. Other commenters supported the pro-
posed definition and noted that section 
45Y(b)(2)(B) provides the appropriate 
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statutory basis for looking at transforma-
tions beyond the generation facility to 
determine GHG emissions from a C&G 
Facility. The commenters asserted that this 
interpretation is supported by two con-
cepts within the statutory language. First, 
the inclusion of gasification in section 
45Y(b)(2)(B) supports the proposed inter-
pretation because “gasification produces 
fuel not electricity,” and, therefore, gasifi-
cation must be given independent mean-
ing from the term combustion. Second, the 
commenters asserted that it is appropriate 
to look at transformations outside the gen-
eration facility because the statute’s use 
of the word “through” requires looking at 
the larger electricity production process to 
determine whether electricity is produced 
“through” combustion or gasification. 
In this context, the commenters noted 
that “through” means “because of,” “by 
means of,” or “as a result of.” Therefore, 
the commenters asserted that the plain 
meaning of “through” is broad enough to 
indicate that all the reactions leading up to 
the production of electricity are relevant 
in determining whether electricity is pro-
duced through gasification. 

Some commenters questioned or sug-
gested revisions to the proposed defini-
tion of the term C&G Facility. Many of 
these commenters raised questions and 
concerns regarding the application of the 
proposed definition of C&G Facility, par-
ticularly as applied to fuel cells. Several 
commenters asserted that the proposed 
definition of a C&G Facility misinter-
prets the statute. Commenters asserted 
that Congress intended the determination 
of whether a facility should be treated as 
being described under section 45Y(b)(2)
(B) to be based on consideration of only 
the activities occurring at the facility such 
as a fuel cell itself, not a far-removed 
process concerning a third-party fuel or 
feedstock producer’s production process, 
or inputs used in such process. These 
commenters further asserted that the pro-
posed definition of C&G Facility is not a 
credible reading of the statutory reference 
to a “facility which produces electricity 
through combustion or gasification,” in 
section 45Y(b)(2)(B) because that lan-
guage should be interpreted narrowly as 
requiring consideration of facilities that 
engage in combustion or gasification 
within the facility itself, such as within a 

solid oxide fuel cell. In other words, the 
commenters suggested that consideration 
of fuel production processes occurring 
upstream from the electricity-generat-
ing facility is not relevant to determin-
ing whether a facility is a “facility which 
produces electricity through combustion 
or gasification,” as provided in section 
45Y(b)(2)(B).

Commenters also asserted that the pro-
posed definition would result in most or 
all fuel cells being categorized as C&G 
Facilities. The commenters asserted that 
this categorization is erroneous and further 
asserted that fuel cell GHG emissions are 
not directly produced by the fundamental 
transformation of the input energy source 
into electricity. The commenters stated 
that fuel cell systems, including non-hy-
drogen fuel cells, use neither combustion 
nor gasification to produce electricity but 
are electrochemical devices. Other com-
menters asserted that at least a subset of 
fuel cells should be unequivocally treated 
as Non-C&G Facilities by drawing a com-
parison to nuclear facilities. A commenter 
stated that nuclear facilities (which are 
categorized as Non-C&G Facilities by 
proposed §1.45Y-5(c)(2)) generally use 
uranium fuel that is enriched, in part, 
using grid electricity generated through 
combustion.

Another commenter specifically noted 
that fuel cells that directly use biogas 
or renewable natural gas (RNG) do not 
require combustion or gasification to pro-
duce electricity because combustion is not 
necessary to produce biogas or RNG. As 
a result, the commenter asserted that fuel 
cells utilizing biogas or RNG should be 
categorized as Non-C&G Facilities. After 
consultation with the DOE, the Trea-
sury Department and the IRS note that in 
some cases, biogas or RNG can be pro-
duced through gasification or combustion. 
Therefore, categorizing fuel cells that 
directly use biogas or RNG as Non-C&G 
Facilities would be improper. 

Some commenters disagreed with 
the proposed definition of C&G Facility 
because of its application to hydrogen 
fuel cells. These commenters requested 
that if the proposed definition is retained, 
the GHG emissions determination for 
hydrogen used to operate a fuel cell facil-
ity should follow the carbon intensity 
standards provided in section 45V of the 

Code. The commenters asserted that this 
approach would appropriately result in 
a hydrogen fuel cell that uses “qualified 
clean hydrogen” as defined in section 45V 
being considered a Non-C&G Facility. 
Another commenter noted that the pro-
posed definition of combustion and gas-
ification included the entire supply chain 
for hydrogen fuel cells and recommended 
an alternative approach to determining 
whether hydrogen fuel cells produce elec-
tricity through combustion. Under this 
alternative approach, only transforma-
tions happening at the fuel production and 
generation facilities would be considered 
and a full examination of the supply chain 
would not be required. 

The Treasury Department and the IRS 
acknowledge that the preamble to the 
proposed regulations addressed the appli-
cation of the definition of a C&G Facil-
ity to fuel cells by explaining that, under 
proposed §1.45Y-5(b)(4), a facility that 
produces electricity using any fuel that 
was produced using electricity that had 
been produced, in whole or in part, from 
the combustion of fossil fuels would be 
considered a C&G Facility. Thus, because 
the energy transformation that produces 
electricity in a fuel cell would not be con-
sidered combustion under the definition 
in proposed §1.45Y-5(b)(2), a fuel cell 
facility would only be considered a C&G 
Facility if the fuel it used to produce elec-
tricity was produced through combustion 
or gasification under the proposed regula-
tions. 

The Treasury Department and the 
IRS generally agree with the comment-
ers’ rationale for retaining the proposed 
definition of the term C&G Facility but 
view certain modifications to this defi-
nition as appropriate to address some of 
the concerns raised by other commenters. 
To appropriately give effect to the term 
“gasification” in section 45Y(b)(2)(B), 
consideration of transformations beside 
the transformation directly producing 
electricity are necessary in determining 
the appropriate classification of a facility 
as a C&G Facility. Congress’s use of the 
word “through” in section 45Y(b)(2)(B) 
indicates that the steps leading up to the 
production of electricity by a C&G Facil-
ity are relevant in determining whether 
electricity is produced through combus-
tion or gasification. However, requiring an 
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evaluation of whether a fuel or feedstock 
used by an electricity-generating facility 
involved combustion or gasification at any 
point of the fuel or feedstock supply chain 
would be difficult to administer, particu-
larly given the complexity of such supply 
chains. To enable the section 45Y and 
48E credits to be administered, the Trea-
sury Department and the IRS are limiting 
the analysis of production “through com-
bustion or gasification” to the electricity 
production itself and the production of the 
input energy source.

The Treasury Department and the IRS 
continue to view proposed §1.45Y-5(b)
(4) as reflecting the best interpretation of 
the term “facility that produces electric-
ity through combustion or gasification” 
in section 45Y(b)(2)(B). However, after 
consideration of the comments and the 
administrability challenges the proposed 
definition may pose, the final regulations 
revise the definition of the term “facility 
that produces electricity through com-
bustion or gasification” to “a facility that 
produces electricity through combustion 
or uses an input energy source to produce 
electricity, if the input energy source was 
produced through a fundamental transfor-
mation of one energy source into another 
using combustion or gasification.” 

Under the revised definition in these 
final regulations, a hydrogen fuel cell 
would still be considered a C&G Facility 
if it produced electricity using hydrogen 
that was produced through combustion or 
gasification, for example through steam 
methane reforming. A fuel cell facility 
such as a solid oxide fuel cell, which uses 
methane as fuel, would also still be consid-
ered a C&G Facility, because the methane 
reforming reaction that produces syngas 
within the fuel cell prior to the production 
of electricity would be considered a gas-
ification reaction. In contrast, a hydrogen 
fuel cell facility using hydrogen produced 
using electrolysis would not be consid-
ered a C&G Facility, because the input 
energy source was not produced through 
a transformation of one energy source into 
another using combustion or gasification. 
This modified definition of C&G Facility 
is consistent with section 45Y(b)(2)(B) 
because it gives appropriate effect to the 
word “gasification” and considers whether 
the facility produces electricity through 
combustion or through the use of a fuel 

produced using combustion or gasification 
in determining the net GHG emissions 
rate for the qualified facility in the pro-
duction of electricity. Considering only 
the process that produced the input energy 
source that is used by a facility to generate 
electricity implements section 45Y(b)(2)
(B)’s directive to assess whether electric-
ity was produced “through combustion or 
gasification” while addressing significant 
administrability concerns posed by the 
task of tracing complex fuel and feedstock 
supply chains beyond the production of 
the input energy source to assess whether 
they involved combustion or gasification. 

5. Non-C&G Facility

Proposed §1.45Y-5(b)(7) defined a 
“Non-C&G Facility” as a facility that 
produces electricity and is not described 
in proposed §1.45Y-5(b)(4). Generally, 
commenters supported the proposed defi-
nition of a “Non-C&G Facility.” Several 
commenters requested that the final regu-
lations remove the terms “C&G Facility” 
and “Non-C&G Facility” in favor of the 
term “qualified facility.” 

Section 45Y(b)(2)(A) specifically pro-
vides rules to determine the GHG emis-
sions rate for a Non-C&G Facility and 
section 45Y(b)(2)(B) provides similar 
rules for a C&G Facility. As a result, the 
Treasury Department and the IRS view 
the proposed definitions of a “Non-C&G 
facility” and a “C&G Facility” as required 
to implement the distinct requirements 
provided in section 45Y(b)(2)(A) and (B). 
An electricity-generating facility must be 
a qualified facility to be eligible for the 
credits provided under section 45Y or 48E 
but categorizing a facility as a C&G Facil-
ity or a Non-C&G Facility is required for 
purposes of section 45Y(b)(2)(A) and 
(B). The proposed definition of the term 
“Non-C&G Facility” is therefore adopted 
as proposed. 

6. Greenhouse Gas Emissions Rate

Proposed §1.45Y-5(b)(5) provided that, 
consistent with section 45Y(b)(2)(A), the 
term “greenhouse gas emissions rate” 
means the amount of GHGs emitted into 
the atmosphere by a facility in the pro-
duction of electricity, expressed as grams 
of CO2e per kWh. Several commenters 

requested that the definition of “green-
house gas emissions rate” be expanded to 
take account of emitted co-pollutants such 
as particulate matter, nitrogen oxides, and 
sulfur dioxides. Some commenters noted 
that, because of their effect on local air 
quality, environmental justice commu-
nities are significantly impacted in the 
near term by the co-pollutants of energy 
generation in addition to the impact of 
GHGs. The commenters further noted 
that increased and prolonged exposure 
to co-pollutants results in increased local 
air pollution and the development of a 
plethora of diseases, from skin conditions 
to cancer. The commenters asserted that 
co-pollutant emissions must be integrated 
into all GHG emissions rate calculations 
to view emissions holistically and under-
stand and account for both climate impacts 
and human health impacts. The comment-
ers further asserted that this approach 
would ensure that electricity production 
does not contribute to climate change 
and global GHG emissions and does not 
increase the levels of local air pollution. 

Section 45Y(e)(2) defines the term 
“greenhouse gas” as having the same 
meaning given such term under section 
211(o)(1)(G) of the Clean Air Act (CAA) 
(42 U.S.C. 7545(o)(1)(G)), as in effect 
on August 16, 2022. Pollutants or gases 
that are described in 42 U.S.C. 7545(o)
(1)(G) are already treated as GHGs under 
sections 45Y and 48E. However, pollut-
ants or gases that are not described in 42 
U.S.C. 7545(o)(1)(G) may not be treated 
as GHGs under section 45Y or 48E and 
any requests to do so cannot be adopted. 
Therefore, proposed §1.45Y-5(b)(5) will 
be adopted without change. 

7. Greenhouse Gases Emitted into 
the Atmosphere by a Facility in the 
Production of Electricity

Proposed §1.45Y-5(b)(6) provided that, 
for purposes of section 45Y(b)(2)(A), and 
for both C&G Facilities and Non-C&G 
Facilities, the term “greenhouse gases 
emitted into the atmosphere by a facility in 
the production of electricity” means emis-
sions from a facility that directly occur 
from the process that transforms the input 
energy source into electricity. Proposed 
§1.45Y-5(b)(6)(i) through (vi) provided 
a list of certain GHG emissions associ-
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ated with a facility and relevant electric-
ity production process excluded from the 
definition in proposed §1.45Y-5(b)(6) (for 
example, GHG emissions associated with 
facility siting). For Non-C&G Facilities 
only, proposed §1.45Y-5(c)(1)(i) provided 
additional types of excluded emissions 
associated with a facility and relevant 
electricity production process (for exam-
ple, emissions occurring due to activities 
and operations occurring off-site such as 
the production and transportation of fuels 
used by the facility). For C&G Facilities 
only, proposed §1.45Y-5(d)(2) provided 
additional rules on included and excluded 
GHG emissions associated with a facility 
and relevant electricity production pro-
cesses that apply in order to conduct a 
GHG emissions lifecycle analysis (LCA) 
as required by section 45Y(b)(2)(B). The 
Treasury Department and the IRS received 
a wide range of comments in response to 
the definition of “greenhouse gases emit-
ted into the atmosphere by a facility in 
the production of electricity” at proposed 
§1.45Y-5(b)(6). 

One commenter suggested that the 
final regulations clarify which emissions 
(both direct and indirect) must be included 
(rather than excluded) in determining 
GHG emissions. The Treasury Depart-
ment and the IRS note that the proposed 
definition would include emissions that 
occur from the processes that transform 
the input energy source into electricity. 
This definition provides a standard for 
determining included emissions that may 
be applied to multiple types of facilities 
that may be eligible for the section 45Y 
and 48E credits. However, the Treasury 
Department and the IRS have made mod-
ifications to the proposed standard for 
determining included emissions to further 
clarify the principles outlined in the pro-
posed regulations.

Several commenters requested addi-
tions to the list of excluded emissions. 
A commenter requested an exclusion 
for emissions from standby and auxil-
iary power for critical infrastructure that 
is not used directly for the production 
of an input used to produce electricity. 
Proposed § 1.45Y-5(b)(6)(i) and these 
final regulations provide that emissions 
from electricity production by back-up 
or auxiliary generators that are primar-
ily used in maintaining critical systems 

in case of a power system outage or for 
supporting restart of a generator after an 
outage would be excluded. The Treasury 
Department and the IRS would generally 
consider standby and auxiliary power sys-
tems to fall within this exclusion. This 
commenter also requested an exclusion 
for emissions offset by indirect financial 
or “book” accounting methods, including 
but not limited to, renewable energy cer-
tificates and environmental attribute cer-
tificates that demonstrate a carbon inten-
sity no greater than 0 kg CO2e per unit 
of output. Whether indirect or book-and-
claim accounting methods are permitted 
is addressed in section VIII.E.4.d. of this 
Summary of Comments and Explanation 
of Revisions and whether offsets are per-
mitted is addressed in section VIII.C.2.d 
of this Summary of Comments and Expla-
nation of Revisions. 

Another commenter requested that 
emissions associated with various pro-
cesses related to the production of electric-
ity from stationary fuel cells be excluded 
from the scope of assessed emissions. The 
commenter specifically requested that 
this exclusion cover upstream emissions 
occurring due to the production of fuels, 
including hydrogen, methane, RNG, and 
other hydrocarbons, for stationary fuel cell 
systems; and emissions related to the pro-
duction or refinement of fuel for station-
ary fuel cell systems, such as steam refor-
mation, whether or not such processes are 
internal reactions. This commenter also 
requested an exclusion for emissions asso-
ciated with the distribution of hydrogen to 
consumers. The Treasury Department and 
the IRS decline to adopt these requested 
revisions to the proposed definition of the 
term “greenhouse gases emitted into the 
atmosphere by a facility in the production 
of electricity.” Because the final regula-
tions provide rules that may result in fuel 
cells being categorized as either a C&G 
Facility or a Non-C&G Facility depend-
ing on its operations and the fuel it uses 
to produce electricity, which would entail 
different rules for assessing emissions, it 
would not be appropriate to provide fuel-
cell-specific emissions exclusions appli-
cable to all categories of fuel cells. In 
addition, some of the exclusions requested 
by the commenter would inappropriately 
deviate from the requirement in section 
45Y(b)(2)(B) to take into account lifecy-

cle GHG emissions, as described in 42 
U.S.C. 7545(o)(1)(H). The final regula-
tions thus do not adopt the changes rec-
ommended by the commenter.

Commenters requested other changes 
to the list of excluded emissions. Several 
commenters supported excluding emis-
sions from backup generators, step-up 
transformers, routine operational and 
maintenance activities, construction, 
infrastructure, and distribution associ-
ated activities from the definition. Other 
commenters voiced concerned about the 
breadth of emissions excluded from the 
proposed definition for certain activities. 
A commenter asserted that the definition 
improperly excluded emissions from the 
activities listed in proposed §1.45Y-5(b)
(6)(i) through (vi). The commenter noted 
that each of these activities are critical 
steps in electricity generation, production, 
and distribution. As an example, the com-
menter noted that if operational and main-
tenance activities are disrupted, an energy 
producing facility may need to shut down 
and pause production. Therefore, the com-
menter asserted that routine maintenance 
is a vital component to electricity gen-
eration. Additionally, several comment-
ers specifically opposed the exclusion of 
emissions from infrastructure associated 
with a facility, including, but not limited 
to, emissions from road construction for 
feedstock production. A commenter noted 
that road construction generates substan-
tial emissions from the clearing of veg-
etation, ground disturbance, and equip-
ment operation. Commenters asserted that 
GHG emissions from these activities must 
be factored into the definition of the GHG 
emissions rate.

Several commenters asserted that the 
breadth of the exclusions proposed was 
too narrow. A commenter specifically dis-
agreed with the scope of the exclusion for 
emissions from electricity production by 
back-up generators that are primarily used 
in maintaining critical systems in case of 
a power system outage or for supporting 
restart of a generator after an outage. The 
commenter asserted that the proposed defi-
nition includes emissions from back-up 
generators used to avoid system outages 
while only excluding emissions that occur 
during or after an outage. The commenter 
stated that as a result, this exclusion could 
significantly limit the time period during 
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which a qualified facility could be eligible 
for the section 45Y and 48E credits. 

The Treasury Department and the IRS 
decline to modify the list of excluded 
emissions as requested by these com-
menters. The excluded emissions are 
appropriate in scope because they address 
emissions associated with activities that 
are ancillary to the electricity generating 
operations of a facility. Excluding emis-
sions from contingency operations, oper-
ations that are tangentially related to the 
regular electricity generating operations 
of a facility, or activities that are beyond 
the scope of the production of electricity 
(for example, emissions from construction 
of a facility or distribution of the electric-
ity) allows for a more accurate evaluation 
of the emissions stemming from a facil-
ity’s production of electricity and related 
processes. Although the activities covered 
by these exclusions (such as construction, 
routine maintenance, or distribution) may 
in fact enable a facility to generate elec-
tricity, these activities are ancillary to the 
process of generating electricity and the 
final regulations retain the list of excluded 
emissions as originally proposed.

B. Determining GHG emissions rates for 
Non-C&G facilities

1. General Rules

Proposed §1.45Y-5(c) provided rules 
for determining a GHG emissions rate 
for Non-C&G Facilities, including for 
determinations by the Secretary when 
publishing the table described in section 
45Y(b)(2)(C)(i) or by the Secretary when 
determining a provisional emissions rate 
under section 45Y(b)(2)(C)(ii). Pro-
posed §1.45Y-5(c)(1)(i) provided that, 
with respect to Non-C&G Facilities only, 
GHG emissions that are not directly pro-
duced by the fundamental transformation 
of the input energy source into electricity 
are excluded from the emissions account-
ing. The proposed regulations excluded 
emissions that may relate to a Non-C&G 
Facility but do not occur “in the produc-
tion of electricity” as specified in section 
45Y(b)(2)(A) because such emissions do 
not arise directly from the transformation 
of the input energy source into electricity. 
Proposed §1.45Y-5(c)(2) provided a list 
of specific types or categories of facilities 

that are Non-C&G Facilities with a GHG 
emissions rate that is not greater than zero. 
The Treasury Department and the IRS 
received a number of comments on this 
proposed provision, including several in 
support of it. 

While one commenter requested that 
these Non-C&G Facilities be listed in 
the Secretary’s Annual Table as having 
a GHG emissions rate that is not greater 
than zero, another recommended that the 
Treasury Department and the IRS con-
firm that inclusion of these types or cate-
gories of facilities in the Annual Table or 
PER certification described in proposed 
§1.45Y-5(f) and (g) are not required for 
such listed facilities. The Treasury Depart-
ment and the IRS confirm that taxpayers 
may rely on the inclusion of these types or 
categories of facilities in these final reg-
ulations as having a GHG emissions rate 
that is not greater than zero unless and 
until the regulations are amended. 

The Treasury Department and the IRS 
received a variety of comments regarding 
the inclusion of specific technologies in 
proposed §1.45Y-5(c)(2), which are dis-
cussed in sections VIII.B.2. through 6. of 
this Summary of Comments and Explana-
tion of Revisions by type of technology.

2. Nuclear 

Several commenters expressed their 
support for the inclusion of nuclear fission 
and nuclear fusion facilities as a type or 
category of facility that is a Non-C&G 
Facility with a GHG emissions rate of not 
greater than zero in proposed §1.45Y-5(c)
(2)(vi) and (vii). One commenter rec-
ommended clarification of why the use 
of electricity, which may be produced 
through combustion and gasification, to 
enrich uranium and produce nuclear fuel 
would not render nuclear energy a C&G 
Facility. Based on the definition of a 
facility that produces electricity through 
combustion or gasification provided 
in §1.45Y-5(b)(4), only the fundamen-
tal transformations of energy from one 
energy source into another are considered 
when determining whether a facility uses 
combustion or gasification. In the case of 
nuclear fission and nuclear fusion facili-
ties, the fundamental transformations of 
energy are the conversion of nuclear bind-
ing energy in the nuclear fuel into heat 

and electricity. Nuclear fuel often contains 
uranium, which may require enrichment. 
However, the energy used to enrich the 
uranium only increases the concentra-
tion of the isotope needed for nuclear 
fuel. It does not transform the energy in 
the isotope, and accordingly, it does not 
transform one energy source into another. 
Therefore, enrichment is not considered 
when determining whether a facility is a 
C&G Facility. Because there is no other 
process in the production of enriched ura-
nium or nuclear energy that would involve 
combustion or gasification, the final regu-
lations retain nuclear fission as a type or 
category of facility that is a Non-C&G 
Facility.

Some commenters who supported this 
inclusion asked that the final regulations 
amend the reference to “nuclear fusion” 
in proposed §1.45Y-5(c)(2)(vii) to reduce 
confusion with nuclear fission. These 
commenters noted that Congress recently 
enacted the ADVANCE Act of 2024, Pub-
lic Law 118-67, which included a defini-
tion of “fusion energy machine” within 
the Atomic Energy Act and asked that the 
final regulations amend proposed §1.45Y-
5(c)(2)(vii) to align with that terminol-
ogy. The Treasury Department and the 
IRS agree that the term “nuclear fusion” 
in proposed §1.45Y-5(c)(2)(vii) should 
be amended and adopt one commenter’s 
suggestion that the new term be “fusion 
energy.” The final regulations under 
§1.45Y-5(c)(2)(vii) reflect this change. 

3. Hydropower

Proposed §1.45Y-5(c)(1)(i)(A) and (B) 
provided that in the case of Non-C&G 
Facilities, emissions from hydropower 
reservoirs due to anoxic conditions and 
ebullitive, diffuse, and degassing emis-
sions from hydropower operations are 
not GHGs emitted into the atmosphere by 
a facility in the production of electricity. 
Proposed §1.45Y-5(c)(1)(i) explained that 
these emissions are not directly produced 
by the fundamental transformation of the 
input energy source into electricity. 

Some commenters stated that the Trea-
sury Department and the IRS erred in 
excluding the emissions related to hydro-
power as described in proposed §1.45Y-
5(c)(1)(i)(A) and (B). These commenters 
stated that, because the language in sec-
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tion 45Y(b)(2)(A) provides that a GHG 
emissions rate means the amount of 
GHGs emitted into the atmosphere by a 
facility in the production of electricity, the 
exclusion of such emissions because they 
are not “directly produced by the funda-
mental transformation of the input energy 
source into electricity” by the facility is 
flawed. Several commenters noted that 
hydropower facilities do in fact result in 
GHG emissions that are directly produced 
by the fundamental transformation of the 
input energy source into electricity within 
the meaning of proposed §1.45Y-5(c)(1)
(i). The commenters noted that a reser-
voir, which is an integral component of 
a hydropower facility, is one of the pri-
mary sources of emissions because they 
emit GHGs due to the decomposition 
of organic matter through diffusion and 
ebullition. Accordingly, the commenters 
asserted that such emissions should not be 
excluded for hydropower facilities. 

Another commenter stated that degas-
sing emissions that result from water 
passing through a turbine in a hydropower 
facility are part of the “fundamental trans-
formation of [the input energy source into] 
electricity,” because the kinetic energy of 
flowing water passing through turbines 
is harnessed to produce electricity. The 
GHGs that may be released during degas-
sing exist before flowing water passes 
through turbines that are harnessed to 
create electricity. Such methane is there-
fore not directly produced or created by 
flowing water passing through turbines. In 
addition, the GHGs associated with degas-
sing may have been emitted passively 
into the atmosphere even in the absence 
of hydropower electricity generation. For 
these reasons, the Treasury Department 
and the IRS affirm that GHGs released 
during degassing are properly excluded 
because they are not directly produced 
by the fundamental transformation of the 
input energy source into electricity. 

The Treasury Department and the IRS 
have determined that the proposed treat-
ment of emissions accounting for hydro-
power is appropriate and the best imple-
mentation of section 45Y(b)(2)(A). A 
hydropower facility converts the kinetic 
energy of flowing water into electricity 
with a turbine that spins a rotor within a 
generator to produce electricity. GHGs 
may be released from the hydropower res-

ervoir due to diffusion at the water surface 
or due to ebullition, and from degassing 
from water passing through a pump house 
or turbine. The GHGs that may be released 
during degassing exist before flowing 
water passes through turbines that are har-
nessed to create electricity. Such GHGs 
are therefore not directly produced or 
created by flowing water passing through 
turbines. In addition, the GHGs associated 
with degassing may be emitted passively 
into the atmosphere even in the absence 
of hydropower electricity generation. It is 
not appropriate to treat such emissions as 
GHGs emitted into the atmosphere by a 
hydropower facility in the production of 
electricity because these emissions are not 
created by the fundamental transformation 
of potential energy in flowing water into 
electricity. 

Some commenters stated that because 
dams and reservoirs are required compo-
nents of hydropower facilities in order for 
such facilities to generate energy, GHG 
emissions associated with these compo-
nents should not be excluded from emis-
sions accounting. The Treasury Depart-
ment and the IRS have determined that 
GHG emissions associated with dams 
and reservoirs are properly excluded 
emissions. Emissions associated with the 
construction and maintenance of such 
dams and reservoirs are properly excluded 
under proposed §1.45Y-5(b)(6)(iv), which 
states, in relevant part, that emissions 
that occur before commercial operations 
commence are properly excluded. Fur-
thermore, emissions associated with the 
continued existence of such dams or reser-
voirs are properly excluded because they 
are not directly produced by the funda-
mental transformation of the input energy 
source into electricity within the meaning 
of proposed §1.45Y-5(c)(1)(i).

Commenters also had varied reactions 
to the inclusion of hydropower as a type 
or category of Non-C&G Facility with a 
GHG emissions rate of not greater than 
zero in proposed §1.45Y-5(c)(2)(ii). Many 
commenters supported the proposed desig-
nation of and rationale for treating hydro-
power as a type or category of Non-C&G 
Facility with a GHG emissions rate of not 
greater than zero. For the reasons summa-
rized earlier in this section, the Treasury 
Department and the IRS agree with these 
commenters that the fundamental energy 

transformation of kinetic energy into elec-
tricity does not result in GHGs emitted in 
the production of electricity. 

Some commenters, however, ques-
tioned this proposed treatment of hydro-
power by questioning the excluded emis-
sions rules in proposed §1.45Y-5(c)(1)(i)
(A) and (B), citing aspects of hydropower 
operations that they asserted give rise to 
emissions from a hydropower facility’s 
production of electricity. For the reasons 
summarized earlier in this part of the 
Summary of Comments and Explanation 
of Revisions, the Treasury Department 
and the IRS disagree with these comment-
ers. One commenter opposed to this pro-
posed treatment of hydropower stated that 
hydropower causes adverse ecological 
impacts and recommended that facilities 
be eligible for the credit based not only 
on whether they have a GHG emissions 
rate that is not greater than zero but also 
on whether they have an “environmentally 
low impact” more generally. 

Section 45Y(b)(1) defines a qualified 
facility, in relevant part, as a facility used 
for the generation of electricity, placed 
in service after December 31, 2024, and 
for which the GHG emissions rate is not 
greater than zero. The statute does not 
provide the Treasury Department and the 
IRS the authority to consider environmen-
tal impacts beyond GHG emissions rates 
in determining eligibility for the section 
45Y and 48E credits. Therefore, the final 
regulations do not adopt the commenter’s 
suggestion.

4. Waste Energy Recovery Property 
(WERP)

Proposed §1.45Y-5(c)(2)(viii) pro-
vided that waste energy recovery prop-
erty (WERP) that derives energy from a 
source described in proposed §1.45Y-5(c)
(2)(i) through (vii) is a Non-C&G Facil-
ity with a GHG emissions rate that is not 
greater than zero. The preamble to the pro-
posed regulations explained that WERP is 
property that generates electricity solely 
from heat from buildings or equipment if 
the primary purpose of such building or 
equipment is not the generation of elec-
tricity. In the preamble to the proposed 
regulations, the Treasury Department and 
the IRS requested comment on this pro-
posed definition and on whether and why 
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it would be appropriate to revise proposed 
§1.45Y-5(c)(2)(viii) to include additional 
energy sources (such as energy from 
exothermic chemical reactions or pres-
sure drop technologies) that do not rely 
on combustion or gasification but could 
include equipment related to the transport 
of fossil fuels (for example, natural gas).

Some commenters supported the pro-
posed definition of WERP. One com-
menter stated that this long-standing defi-
nition is appropriate for the purpose of the 
section 45Y and 48E credits and would 
provide taxpayers with strong incentives 
to install WERP to produce electric-
ity using heat that would otherwise be 
wasted. The commenter further noted that 
this definition would also prevent facili-
ties whose primary purpose is to generate 
electricity from “double dipping” by tak-
ing a tax credit on the original electricity 
generated and again on electricity gener-
ated from WERP. 

Some commenters requested that facil-
ities using exothermic reactions or pres-
sure drop technologies be included in 
the definition of WERP for purposes of 
the section 45Y and 48E credits. Addi-
tionally, these commenters asserted that 
these types of technologies do not rely on 
combustion or gasification and thus could 
and should be classified as Non-C&G 
Facilities. A commenter further recom-
mended that GHG emissions that occur 
with respect to exothermic reactions or 
pressure drop technologies (for example, 
turboexpanders on a pipeline) that do not 
rely on combustion or gasification should 
be treated as Non-C&G Facilities and any 
significant direct or indirect emissions 
should be accounted for. Other comment-
ers suggested that the final regulations 
revise proposed §1.45Y-5(c)(2)(viii) to 
include additional energy sources (such 
as energy from exothermic chemical reac-
tions or pressure drop technologies) that 
do not rely on combustion or gasification 
but could include equipment related to the 
transport of fossil fuels (for example, nat-
ural gas). 

The Treasury Department and the IRS 
have determined that the final regulations 
should not be revised to explicitly include 
these additional types of facilities as 
WERP, which is included as a Non-C&G 
Facility at §1.45Y-5(c)(2)(viii). Because 
some facilities that employ exothermic 

reactions release energy into the environ-
ment in the form of heat via combustion, 
it would not be appropriate to classify all 
WERP facilities using exothermic reac-
tions as Non-C&G Facilities. 

Pressure drop technologies are also not 
appropriately considered WERP for pur-
poses of the section 45Y and 48E credits 
because they convert pressure, rather than 
heat, directly to electricity. As a result, this 
type of technology does not fall within the 
definition of WERP provided in the pre-
amble to the proposed regulations. At this 
time, this type of technology is also not 
included within the list of certain Non-
C&G Facilities with a GHG emissions 
rate that is not greater than zero provided 
at §1.45Y-5(c)(2). The preamble to the 
proposed regulations defined WERP as 
property that generates electricity solely 
from heat from buildings or equipment if 
the primary purpose of such building or 
equipment is not the generation of elec-
tricity. This definition of WERP is appro-
priate for the purposes of the section 45Y 
and 48E credits because it mirrors the stat-
utory definition provided in section 48(c)
(5)(A). As a result, these final regulations 
add the definition of WERP, as provided 
in the preamble to the proposed regula-
tions, to §1.45Y-1(a)(12) and to §1.48E-
1(a)(12).

The Treasury Department and the IRS 
also received a number of comments 
recommending that the final regulations 
provide that all WERP be included in the 
list of Non-C&G Facilities with a GHG 
emissions rate that is not greater than 
zero at §1.45Y-5(c)(2). The Treasury 
Department and the IRS have determined 
that because many of the energy sources 
for WERP rely on combustion or gas-
ification, it would not be appropriate to 
classify all WERP facilities as Non-C&G 
Facilities because some WERP facilities 
produce electricity using an input energy 
source that was produced through a fun-
damental transformation of one energy 
source into another using combustion or 
gasification. WERP facilities that pro-
duce electricity through combustion or 
gasification would be considered C&G 
Facilities and can be evaluated for inclu-
sion in the Annual Table or for a PER as 
described later in section VIII.H. of this 
Summary of Comments and Explanation 
of Revisions.

One commenter recommended that the 
definition of WERP be amended to allow 
for the use of waste heat to create thermal 
energy. However, section 45Y(b)(1)(A)
(i) requires a facility to be “used for the 
generation of electricity” to be considered 
a qualified facility that is eligible for the 
section 45Y and 48E credits and section 
45Y(a)(1)(A) provides that the credit is 
granted on the basis of the electricity pro-
duced by a qualified facility. The facilities 
described by the commenter do not pro-
duce electricity, so they would not qualify 
on that basis. The Treasury Department 
and the IRS do not have authority under 
the statute to expand the scope of eligible 
facilities as requested by the commenter. 
The final regulations thus adopt the pro-
visions of proposed §1.45Y-5(c)(2)(viii) 
and the proposed definition of WERP 
without modification. To aid taxpayers 
in determining whether a specific facility 
meets that definition, the final regulations 
include examples in §1.45Y-1(a)(12) that 
illustrate buildings or equipment the pri-
mary purpose of which is not the genera-
tion of electricity. These examples remain 
largely the same as those provided in the 
preamble of the proposed regulations, 
but, for clarity, pipeline compressor sta-
tions have not been included in the exam-
ples in the final regulations. While pipe-
line compressor stations are buildings or 
equipment the primary purpose of which 
is not the generation of electricity, they do 
not generate electricity solely from heat 
and thus are not appropriately considered 
WERP.

5. Geothermal 

Proposed §1.45Y-5(c)(2)(v) provided 
that facilities using geothermal energy, 
including flash and binary plants, were 
Non-C&G Facilities with a GHG emis-
sions rate that is not greater than zero. 
The Treasury Department and the IRS 
requested comment on whether the iden-
tification of flash geothermal facilities as 
Non-C&G Facilities with a GHG emis-
sions rate that is not greater than zero in 
proposed §1.45Y-5(c)(2)(v) was appropri-
ate.

Several commenters supported the 
inclusion of geothermal facilities in pro-
posed §1.45Y-5(c)(2)(v), with some not-
ing that inclusion of these facilities on 
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this list is appropriate because the carbon 
dioxide emitted by the geothermal facil-
ity is emitted naturally and passively from 
geothermal reservoirs. Commenters noted 
that some emissions often occur even 
without a geothermal facility in place. 

One commenter stated that the Treasury 
Department and the IRS should consider 
measuring the incremental emissions asso-
ciated with the production of electricity at 
flash geothermal facilities as compared to 
the emissions occurring without such pro-
duction. The Treasury Department and the 
IRS have determined that such measure-
ment will not be required in the final reg-
ulations. As described in the preamble to 
the proposed regulations, such emissions 
from flash geothermal facilities would 
not be considered GHGs emitted into the 
atmosphere by a facility in the production 
of electricity under proposed § 1.45Y-5(c)
(1)(i)(C), because the GHGs are already 
present in the underground water and are 
not created by the fundamental transfor-
mation of the thermal energy in the water 
into electricity, but rather by processes 
that are not fundamental to the transfor-
mation of the thermal energy into elec-
tricity. This proposed treatment of flash 
geothermal facilities is also supported by 
surveys indicating that underground car-
bon dioxide in certain geothermal reser-
voirs is emitted passively into the atmo-
sphere even in the absence of geothermal 
electricity generation. Furthermore, such 
measurement may not be possible given 
the challenges associated with quantifying 
emissions from geothermal sites with and 
without electricity production facilities. 
Therefore, proposed §1.45Y-5(c)(2)(v) is 
adopted without change.

6. Solar Technologies 

Concentrated solar power facilities may 
have auxiliary burners that in some cases 
use combustion exclusively for the pur-
poses of cold starts or freeze protection of 
thermal working fluids, but in other cases, 
may also be used to generate electricity 
in hybrid configurations. The Treasury 
Department and the IRS requested com-
ment on whether the existing definitions 
of C&G Facility and Non-C&G Facility 
are sufficient to distinguish between these 
two categories of facilities, or whether 
additional clarification is needed.

One commenter requested that the 
Treasury Department and the IRS clar-
ify that the use of auxiliary burners at a 
concentrated solar power (CSP) facility 
does not necessarily mean that a facility 
will be considered a C&G Facility. This 
commenter stated that CSP facilities may 
have auxiliary burners that in some cases 
use combustion exclusively for the pur-
poses of cold starts or freeze protection of 
thermal working fluids, but in other cases, 
may also be used to generate electricity in 
hybrid configurations. As previously indi-
cated in the preamble to the proposed reg-
ulations and reiterated here, in the former 
instance, such use of auxiliary burners 
would not mean that a facility is properly 
categorized as a C&G Facility. However, 
in the latter instance, a facility would be 
producing electricity through combustion 
within the meaning of proposed §1.45Y-
5(b)(4) and thus would be a C&G Facility. 

C. GHG emissions rates for C&G 
facilities

1. Determining a Greenhouse Gas 
Emissions Rate for C&G Facilities

Consistent with section 45Y(b)(1)(A)
(iii), proposed §1.45Y-2(a)(3) provided 
that, for purposes of the section 45Y 
credit, a qualified facility must have a 
GHG emissions rate of not greater than 
zero. Proposed §1.45Y-5(d) provided 
the rules applicable to the Secretary for 
determining a net GHG emissions rate for 
C&G Facilities, including for publishing 
a table described in section 45Y(b)(2)(C)
(i) or determining an emissions rate as 
provided in section 45Y(b)(2)(C)(ii). Pro-
posed §1.45Y-5(d)(1) provided, consistent 
with section 45Y(b)(2)(B), that the GHG 
emissions rate for a facility that produces 
electricity through combustion or gasifi-
cation (C&G Facility) equals the net rate 
of GHGs emitted into the atmosphere by 
such facility (taking into account lifecycle 
GHG emissions, as described in 42 U.S.C. 
7545(o)(1)(H)) in the production of elec-
tricity, expressed as grams of CO2e per 
kWh.

The Treasury Department and the IRS 
received comments supporting these pro-
posed regulations and some comments 
recommending alternative approaches 
for evaluating the GHG emissions rate of 

a C&G Facility. One commenter recom-
mended that the final regulations apply 
a standard of “commercially acceptable 
practices” or “commercially reasonable 
practices” as of the date of passage of the 
section 45Y and 48E credits for inputs and 
considerations in determining the LCA 
of GHG emissions from a C&G Facility. 
Other commenters recommended that the 
final regulations not take into account life-
cycle GHG emissions in the production 
of electricity for a C&G Facility. Some 
commenters suggested that the final reg-
ulations permit the GHG emissions rate 
of a facility to be greater than zero. The 
changes requested by these commenters 
cannot be adopted because they are not 
permitted by the statutory mandate to take 
into account lifecycle GHG emissions 
for C&G Facilities as required by section 
45Y(b)(2)(B). 

A number of commenters also requested 
that certain types of C&G Facilities be 
categorically deemed to have a net GHG 
emissions rate of not greater than zero in 
the final regulations. Other commenters 
requested that certain types of C&G Facil-
ities be categorically deemed to have a net 
GHG emissions rate of greater than zero in 
the final regulations. The Treasury Depart-
ment and the IRS decline to adopt this 
request at this time. Additional analysis 
is required to achieve sufficient certainty 
that a type or category of facility has a net 
GHG emissions rate that is greater than 
or not greater than zero as determined by 
an LCA conducted in accordance with the 
principles required under section 45Y(b)
(2)(B) and these final regulations. 

The Treasury Department and the IRS 
note that many C&G Facilities using par-
ticular technologies and fuel sources are 
highly likely to have GHG emissions rates 
that are greater than zero, whereas other 
C&G Facilities with similar but varied 
technologies or fuels may have GHG 
emissions rates that are not greater than 
zero. For example, review of existing sci-
entific and technical literature indicates 
that C&G Facilities that combust natural 
gas—such as natural gas-fired boilers and 
combustion turbines—are expected to 
have GHG emissions rates greater than 
zero, even with the use of carbon cap-
ture and sequestration (CCS) technology, 
because the LCA must consider emissions 
in the fuel lifecycle prior to CCS through 
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the point of electricity production and the 
rate of capture and sequestration of carbon 
dioxide produced when combusting the 
gas is not technically capable of reaching 
100 percent.6 However, subject to further 
analysis and dependent on specific facts 
and circumstances, there may be cases in 
which a C&G Facility that uses a blend of 
natural gas and other feedstocks that have 
negative lifecycle emissions and use CCS 
could potentially achieve lifecycle GHG 
emissions not greater than zero. 

A number of commenters submitted 
analyses or referred to studies supporting 
their request that certain types of C&G 
Facilities that burn biomass be categor-
ically deemed to have a net GHG emis-
sions rate of not greater than zero in the 
final regulations. Some of these comments 
state that biomass, industrial wastes, or 
manufacturing residuals used for gener-
ating electricity have negative lifecycle 
GHG emissions. The studies submitted 
in support of this recommendation rely 
on studies that (i) use assumptions that 
are not adopted in this final rule, (ii) use 
assumptions that are potentially specific to 
a particular facility and thus are not appro-
priate for use in evaluating the emissions 
rate for a type or category of facility as 
listed in the Annual Table without further 
study, or (iii) do not consistently apply the 
requirements for an LCA that are required 
by these final regulations pursuant to the 
statute. For example, some of these studies 
consider grid electricity displacement or 
fossil fuel displacement, neither of which 
can be considered in an LCA for electric-
ity generation from C&G Facilities as it is 
outside of the LCA boundary. Moreover, 
some studies do not take into account the 
direct emissions and significant indirect 
emissions outlined in §1.45Y-5(d)(2)(v)
(A) and (B) or other requirements final-
ized in this rule. The Treasury Department 
and the IRS will continue to consider 
all analysis submitted by commenters in 
evaluating the emissions of the relevant 
types or categories of facilities. However, 
studies that rely on assumptions or LCA 
principles that are inconsistent with the 
requirements of this final rule or those 
within the underlying statute will be 

given less weight. Several commenters 
note that any LCA must include rigorous 
modeling, carefully consider assumptions, 
follow recognized protocols, as well as 
apply consistent principles. The Treasury 
Department and the IRS agree that the 
principles identified in these comments 
reflect appropriate LCA practices. 

Furthermore, as stated in the preamble 
to the proposed regulations, the Treasury 
Department and the IRS intend to include 
in the Annual Table the types or categories 
of facilities that are described in the final 
regulations as having a GHG emissions 
rate of not greater than zero and intend 
to publish the first Annual Table after the 
publication of the final regulations. In 
addition, the Treasury Department and the 
IRS intend to include in the Annual Table 
the types or categories of facilities that are 
described in the final regulations as hav-
ing a GHG emissions rate of greater than 
zero. Any types or categories of facilities 
that are added or removed from this list 
in the first publication of the Annual Table 
will be accompanied by the publication of 
an expert analysis of such change as pro-
vided in proposed §1.45Y-5(f)(2). If any 
type or category of C&G Facility is added 
to this list in the publication of the Annual 
Table, the accompanying expert analysis 
of the addition will explain the basis for 
the lifecycle GHG emissions analysis that 
has been conducted to determine that a 
given type or category of facility has a net 
GHG emissions rate of not greater than 
zero or greater than zero.

One commenter noted that the pro-
posed regulations assumed a binary dis-
tinction between C&G Facilities and 
Non-C&G Facilities and requested that 
the final regulations clarify how the rules 
for categorizing facilities would apply 
in the case of fuel-switching facilities 
such as linear generators. The Treasury 
Department and the IRS have determined 
that the classification of a facility, such as 
a linear generator, that may or may not 
produce electricity through combustion 
or gasification depends upon the fuel’s 
method of production and whether the 
facility does in fact produce electricity 
through combustion or gasification, and 

this assessment must be made separately 
for each taxable year. A facility that uses 
a fuel produced via combustion or gasifi-
cation in the production of electricity any 
time during a given taxable year is prop-
erly classified as a C&G Facility for the 
duration of that taxable year. For exam-
ple, if a linear generator exclusively uses 
hydrogen produced with electrolysis or 
other fuels not produced via combustion 
or gasification during a taxable year, then 
that linear generator would be a Non-C&G 
Facility for that taxable year. However, if 
in the production of electricity, a facility 
uses a fuel produced using combustion or 
gasification (for example, steam methane 
reforming) during a taxable year, even if 
only to produce a portion of the electric-
ity generated that year, that facility is a 
C&G Facility for that year. Such facili-
ty’s status can change from year to year 
depending on the fuel it uses during a tax-
able year. The Treasury Department and 
the IRS view this scenario as analogous 
to the treatment of WERP facilities and 
fuel cells. 

A few commenters recommended that 
the net rate of GHGs emitted into the 
atmosphere by a C&G Facility should not 
take into account lifecycle GHG emissions 
because there is no similar requirement 
when calculating the GHG emissions rate 
of Non-C&G Facilities. Section 45Y(b)(2)
(B) states that, “[i]n the case of a facility 
which produces electricity through com-
bustion or gasification, the [GHG] emis-
sions rate for such facility shall be equal 
to the net rate of [GHGs] emitted into 
the atmosphere by such facility (taking 
into account lifecycle GHG emissions, as 
described in . . . 42 U.S.C. 7545(o)(1)(H))) 
in the production of electricity, expressed 
as grams of CO2e per kWh.” Because the 
requirement that lifecycle GHG emissions 
be taken into account for C&G Facilities 
is statutory and does not apply to Non-
C&G Facilities, the final regulations can-
not implement this recommendation.

One commenter recommended that 
C&G Facilities be subject to an attribu-
tional LCA rather than a consequential 
LCA. This commenter stated that conse-
quential models are highly dependent on 

6 See, e.g., National Renewable Energy Laboratory (2021), Life Cycle Greenhouse Gas Emissions from Electricity Generation: Update, NREL/FS-6A50-80580, https://www.nrel.gov/docs/
fy21osti/80580.pdf; O’Donoughue, P.R., Heath, G.A., Dolan, S.L. and Vorum, M. (2014), Life Cycle Greenhouse Gas Emissions of Electricity Generated from Conventionally Produced 
Natural Gas. Journal of Industrial Ecology, 18: 125-144. https://doi.org/10.1111/jiec.12084. 
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the assumptions used, are more complex, 
and have more uncertainty.

The Treasury Department and the IRS 
have determined that a consequential 
analysis is required to accurately assess 
GHG emissions outcomes under sec-
tion 45Y(b)(2)(B), which requires taking 
into account lifecycle GHG emissions, 
as described in 42 U.S.C. 7545(o)(1)
(H). As explained in the preamble to the 
proposed regulations, in a 2010 notice-
and-comment rulemaking establishing 
the regulatory framework for the updated 
renewable fuel standard (RFS) program, 
the EPA interpreted 42 U.S.C. 7545(o)(1)
(H) as requiring the agency to account for 
the real-world emissions consequences of 
increased production of biofuels. The EPA 
determined that, in the context of the RFS 
program, the inclusion of “direct emis-
sions and significant indirect emissions 
such as significant emissions from land-
use changes” in 42 U.S.C. 7545(o)(1)
(H) requires a “consequential” approach 
to considering the real-world emissions 
associated with biofuel production. Such 
an approach includes consideration of 
market interactions induced by expanded 
biofuel production and use that may result 
in secondary or indirect greenhouse gas 
emissions. The Treasury Department and 
the IRS have determined it is appropriate 
to adopt this interpretation and overall 
approach in the context of the section 45Y 
and 48E credits. The Treasury Department 
and the IRS further note that attributional 
analytical approaches may be part of the 
broader consequential analysis in appro-
priate cases.

2. LCA Requirements

Proposed §1.45Y-5(d)(2) provided cer-
tain requirements for conducting an LCA 
of GHG emissions for purposes of the sec-
tion 45Y and 48E credits. These require-
ments and responsive comments are dis-
cussed in section VIII.C. of this Summary 
of Comments and Explanation of Revi-
sions. See also section VIII.F. (Carbon 
Capture and Sequestration) and section 
VIII.E.4. (Use of Natural Gas Alterna-
tives) of this Summary of Comments and 
Explanation of Revisions for a discussion 
of responsive comments addressing the 
requirements of proposed §1.45Y-5(d)(2) 
in relation to those topics.

a. Starting boundary

Proposed §1.45Y-5(d)(2)(i) provided, 
for the purposes of the section 45Y and 
48E credits, a definition of the starting 
boundary for an LCA involving genera-
tion-derived feedstocks (such as biogenic 
feedstocks) and for an LCA involving 
extraction-derived feedstocks (such as 
fossil fuel feedstocks). 

One commenter expressed support 
for the starting boundaries provided in 
the proposed regulations. Another com-
menter opposed the proposed starting 
boundary, asserting that the boundaries 
for a C&G Facility should be the same as 
those for a Non-C&G Facility. Because 
the statute requires distinct treatment of 
a C&G Facility and a Non-C&G Facility 
in assessing their GHG emissions rate, the 
final regulations do not adopt this com-
menter’s request.

One commenter asserted that section 
45Y is “limited by statute to the bound-
aries of the electricity generation facil-
ity (which may include carbon capture 
equipment) but excludes upstream and 
downstream emissions.” The Treasury 
Department and the IRS have determined 
that the change requested by this com-
menter would be contrary to the statute 
because it would fail to give effect to the 
requirement in section 45Y(b)(2)(B) that 
the net rate of GHG emissions for a C&G 
Facility take into account lifecycle GHG 
emissions as described in 42 U.S.C. 
7545(o)(1)(H). Therefore, the final reg-
ulations do not adopt this commenter’s 
recommendation.

Another commenter requested that the 
final regulations clarify the activities that 
constitute the starting boundary. The com-
menter requested that the final regulations 
provide a specific example illustrating that 
the starting boundary for biomass feed-
stock includes the activities to grow the 
plant material. The Treasury Department 
and the IRS have determined that such 
activities are sufficiently included within 
the definition of starting boundary, and no 
further examples are required within the 
final regulations.

After consideration of all comments, 
the Treasury Department and the IRS 
have determined that the final definition 
of starting boundary should be adopted 
without substantive change. 

b. Ending boundary

Proposed §1.45Y-5(d)(2)(ii) provided, 
for the purposes of the section 45Y and 
48E credits, that the ending boundary of 
the LCA for electricity that is transmitted 
to the grid or electricity that is used on-site 
is the meter at the point of electricity pro-
duction at a C&G Facility. The use of such 
electricity generated by the C&G Facility 
(and what other types of energy sources 
it displaces), including emissions from 
transmission and distribution, are outside 
of the LCA boundary. For the reasons 
provided in the preamble to the proposed 
regulations, the distribution, transmission, 
and use of such electricity generated by a 
C&G Facility (and other types of energy 
sources it may displace while in use) are 
outside of the LCA boundary, such emis-
sions would not be taken into account 
because they do not occur in the “produc-
tion of electricity” as described in section 
45Y(b)(2)(B) but rather occur in the dis-
tribution and use of such electricity. The 
preamble to the proposed regulations fur-
ther explained that this result is consistent 
with section 45Y(b)(2)(B) (and the term 
“ultimate consumer” in 42 U.S.C. 7545(o)
(1)(H) as referenced therein) because it 
would treat the C&G Facility as the ulti-
mate consumer of the fuel used to produce 
electricity.

Several commenters supported the 
ending boundary of the LCA provided in 
the proposed regulations. Other comment-
ers requested that the ending boundary 
of the LCA be extended to take into the 
account circumstances in which the emis-
sions from a C&G Facility or the emis-
sions related to the production of elec-
tricity available on the grid are less than 
they would have been in the absence of 
the credits because of a facility’s use of a 
different fuel or feedstock. 

The Treasury Department and the IRS 
have determined that extending the end-
ing boundary of the LCA as requested 
by these commenters would impermissi-
bly shift the GHG emissions rate inquiry 
from whether electricity production at a 
C&G Facility has a net GHG emissions 
rate of not greater than zero to whether 
such facility has fewer emissions than 
either (i) the emissions the C&G Facility 
would have or did have in the absence of 
the credit or (ii) the marginal unit emis-
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sions of the grid to which the facility is 
connected. Conducting the LCA in such a 
manner would conflict with the plain text 
of the statute, which requires that the net 
rate of GHGs emitted by a C&G Facility, 
considering lifecycle GHG emissions, in 
the production of electricity not be greater 
than zero. 

Furthermore, the Treasury Department 
and the IRS have determined that the 
meter at the point of electricity production 
at a C&G Facility is an appropriate end-
ing boundary because eligibility for the 
section 45Y and 48E credits depends on 
the net rate of GHG emissions associated 
with electricity production rather than use. 
Extending the boundary beyond the meter 
would consider activities that are beyond 
the scope of electricity generation which 
is beyond the scope of these provisions. 
For these reasons and the reasons further 
explained in section VIII.C.2.f. of these 
Summary of Comments and Explanation 
of Revisions, the final regulations do not 
adopt this request, and the definition of 
ending boundary is adopted as proposed. 
See section VIII.C.2.f. of these Summary 
of Comments and Explanation of Revi-
sions for further discussion of the interac-
tion between the LCA ending boundary, 
avoided emissions, and use of a particular 
fuel or feedstock in the generation of elec-
tricity in lieu of a fuel or feedstock with a 
greater rate of GHG emissions.

The Treasury Department and the 
IRS further note that the ending bound-
ary of an LCA, as discussed earlier, is 
not intended to limit the rules applicable 
to carbon capture and sequestration. See 
section VIII.F. of these Summary of Com-
ments and Explanation of Revisions for 
further discussion of these carbon capture 
and sequestration rules.

c. Baseline

Proposed §1.45Y-5(d)(2)(iii) provided 
that an LCA must be based on a future 
anticipated baseline, which projects future 
status quo in the absence of the availabil-
ity of the section 45Y and 48E credits 
(taking into account anticipated changes 
in technology, policies, practices, and 
environmental and other socioeconomic 
conditions).

The Treasury Department and the IRS 
received comments on several aspects 

of the proposed rule regarding an LCA 
baseline. A number of commenters rec-
ommended that an LCA baseline take into 
account the relevant laws and regulations 
already in place, including any mitigation 
of emissions already legally required. The 
Treasury Department and the IRS have 
determined that this recommendation 
is already incorporated in the proposed 
rule on LCA baselines, which project the 
future status quo, including relevant laws 
and regulations, in the absence of the 
availability of the section 45Y and 48E 
credits. As such, a baseline would neces-
sarily incorporate mitigation of emissions 
already required, and the effects of other 
law and regulations. Accordingly, further 
clarification in the final rule is unneces-
sary.

Some commenters supported the pro-
posed rule, while providing recommen-
dations on how to approach the creation 
of an LCA future anticipated baseline. For 
instance, one commenter recommended 
considering historical data and antici-
pated future conditions under a business-
as-usual trajectory, incorporating key 
drivers and trends to project future emis-
sions; a second commenter recommended 
a dynamic, adaptive baseline that would 
account for broader system effects such as 
market dynamics; and a third commenter 
recommended that the baseline focus on 
the geographic location of the facility to 
accurately reflect local conditions and 
market dynamics. The Treasury Depart-
ment and the IRS appreciate this feedback 
and will consider these recommendations 
at a later time as development of LCA 
baselines continues.

The Treasury Department and the 
IRS also received comments specifically 
addressing the approach to LCA baselines 
for biomass feedstocks. One commenter 
encouraged the use of historical forest 
data to inform the creation of a baseline, 
taking into account longer growth cycles 
of forests, drivers of regional forest man-
agement, and economic factors. Another 
commenter recommended that each 
source of woody biomass have its own 
LCA baseline. Finally, one commenter 
recommended that the LCA baseline take 
into account the current use of pertinent 
feedstocks and existing facilities. 

The Treasury Department and the 
IRS appreciate these recommendations 

and have taken them into consideration. 
However, given the diversity of fuels 
and feedstocks that may be evaluated in 
creating LCA baselines for the purposes 
of the section 45Y and 48E credits, the 
final regulations provide general require-
ments for baseline development but do 
not specify requirements for specific fuels 
or feedstocks. Therefore, the comment-
ers’ specific recommendations will not be 
included in the final regulations, but they 
will be considered in developing LCAs 
for purposes of the section 45Y and 48E 
credits in the future. Specific recommen-
dations related to LCA baselines will be 
considered and addressed as their devel-
opment continues.

Several commenters recommended 
that the final regulations provide an LCA 
scenario design that compares a future 
anticipated baseline with biomass use to 
one without biomass use. The Treasury 
Department and the IRS have determined 
that this is not the most appropriate sce-
nario design with which to assess GHG 
emissions pursuant to 45Y(b)(2)(B). 
Such a scenario would model a situation 
in which the entirety of the feedstock 
required for additional electricity produc-
tion comes from additional removals of 
biomass materials. The commenters’ sug-
gestion would mean testing impacts from 
only one potential outcome at one end of 
a range of potential real-world responses. 
This contrasts with the scenario design 
approach that considers more than one 
likely scenario, which more accurately 
assesses the various ways that feedstock is 
sourced based on the supply options and 
markets in a model. This design approach 
is more accurate because, in reality, bio-
mass feedstocks for a facility could be 
sourced from a variety of sources, includ-
ing being diverted from other end uses. 
An LCA should reflect best estimates of 
how and from where biomass may be 
sourced taking into account historical and 
future anticipated feedstock, region, and 
market specific conditions. The Treasury 
Department and the IRS therefore decline 
to include these commenters’ recommen-
dation in the final regulations.

The Treasury Department and the IRS, 
in consideration of the comments received, 
have determined that certain additional 
principles pertaining to LCA baselines 
will be provided in the final regulations. 



Bulletin No. 2025–12	 1161� March 17, 2025

LCA future anticipated baselines, which 
project future status quo in the absence of 
the availability of the section 45Y and 48E 
credits (taking into account anticipated 
changes in technology, policies, prac-
tices, and environmental and other socio-
economic conditions), will be updated as 
necessary to capture material regulatory, 
economic, supply chain, or environmental 
changes. The baseline must be updated at 
least every ten years, but not more often 
than every five years. Such updates will 
ensure that any LCA baseline applied 
for purposes of determining the net rate 
of GHG emissions associated with C&G 
Facilities under this rule robustly reflects 
the projected future status quo in the 
absence of the section 45Y and 48E cred-
its. 

d. Offsets and offsetting activities

Proposed §1.45Y-5(d)(2)(iv) provided 
that offsets and offsetting activities that 
are unrelated to the production of electric-
ity by the C&G Facility, including the pro-
duction and distribution of any input fuel, 
may not be taken into account in the LCA.

Several commenters supported this 
proposed rule. However, one commenter 
requested that the final rules clarify that 
offsets and offsetting activities are not the 
same as accounting for avoided emissions, 
as avoided emissions are directly related 
to the electricity production value chain. 
The Treasury Department and the IRS 
have determined that such clarification is 
not necessary given the prohibition on off-
sets and offsetting activities provided in 
proposed §1.45Y-5(d)(2)(iv) and the rule 
provided in proposed §1.45Y-5(d)(2)(vii) 
that the LCA may consider alternative 
fates of feedstocks and fuels and account 
for avoided emissions. Both the prohibi-
tion on offsets and offsetting activities and 
the rule that the LCA may consider alter-
native fates and account for avoided emis-
sions are retained in this final rule. 

Furthermore, after reviewing the com-
ments, the Treasury Department and the 
IRS have determined that the proposed 
regulations were not clear in the descrip-
tion of offsets and offsetting activities. 
In particular, the reference to offsets and 
offsetting activities that are unrelated to 
the production of electricity by the C&G 
Facility could have been read overly 

broadly to suggest that offsets and offset-
ting activities that are related to the pro-
duction of electricity would be allowed. 
The reference was intended to make 
clear that offsets and offsetting activities 
should not be included because they are 
not related to the production of electricity 
or the lifecycle of the fuel used in elec-
tricity production rather than to specify a 
set of offsets and offsetting activities that 
may be permissible. The statute requires 
a C&G Facility’s net GHG emissions rate 
to include the facility’s lifecycle emis-
sions from the production of electricity. 
To avoid taxpayer confusion, the Treasury 
Department and the IRS have revised the 
rule in proposed §1.45Y-5(d)(2)(iv) to 
remove the phrase “that are unrelated to 
the production of electricity by the C&G 
Facility, including the production and dis-
tribution of any input fuel.” 

e. Principles for included emissions

Proposed §1.45Y-5(d)(2)(v) provided 
that the LCA must take into account direct 
emissions, significant indirect emissions 
in the United States or other countries, 
emissions associated with market-medi-
ated changes in related commodity mar-
kets, emissions associated with feedstock 
generation or extraction, emissions conse-
quences of increased production of feed-
stocks, emissions at all stages of fuel and 
feedstock production and distribution, and 
emissions associated with distribution, 
delivery, and use of feedstocks to and 
by a C&G Facility. The preamble to the 
proposed regulations explained that this 
provision interprets the reference to 42 
U.S.C. 7545(o)(1)(H) as requiring under 
section 45Y(b)(2)(B) that an LCA must 
take into account these emissions as they 
are a part of the full fuel lifecycle through 
the point of electricity production. Pro-
posed §1.45Y-5(d)(2)(v)(A) provided that, 
for purposes of proposed §1.45Y-5(d)(2)
(v), direct emissions include, but are not 
limited to: (1) Emissions from feedstock 
generation, production, and extraction 
(including emissions from feedstock 
and fuel harvesting and extraction and 
direct land use change and management, 
including emissions from fertilizers, and 
changes in carbon stocks); (2) Emissions 
from feedstock and fuel transport (includ-
ing emissions from transporting the raw or 

processed feedstock to the fuel processing 
facility); (3) Emissions from transport-
ing and distributing fuels to electricity 
production facility; (4) Emissions from 
handling, processing, upgrading, and/or 
storing feedstocks, fuels and intermediate 
products (including emissions from on/
offsite storage and preparation/pre-treat-
ment for use (for example, torrefaction or 
pelletization) and emissions from process 
additives); and (5) Emissions from com-
bustion and gasification at the electricity 
generating facility (including emissions 
from the combustion and/or gasification 
process and emission from gasification or 
combustion additives). Proposed §1.45Y-
5(d)(2)(v)(B) provided that, for purposes 
of proposed §1.45Y-5(d)(2)(v), examples 
of significant indirect emissions include, 
but are not limited to, emissions from 
indirect land use and land use change and 
induced emissions associated with the 
increased use of the feedstock for energy 
production. The preamble to the proposed 
regulations explained that significant indi-
rect emissions may include positive or 
negative emissions, and that, for biogenic 
resources, significant indirect emissions 
may include emissions from growth and 
regrowth.

The Treasury Department and the IRS 
received a range of comments about the 
proposal to include these emissions in the 
LCA. Most comments were supportive of 
this proposed approach. A few comment-
ers suggested revisions to the proposal. 
One commenter recommended that mar-
ket effects and induced land-use change 
not be assessed in the emissions included 
in an LCA due to what the comment-
ers view as limited credible estimates of 
such dynamics. Another commenter cited 
a lack of Congressional intent to include 
market-mediated effects within the mean-
ing of “significant indirect emissions” as 
this term does not appear in the statute. 
As explained earlier, the Treasury Depart-
ment and the IRS interpret section 45Y(b)
(2)(B) as requiring these emissions to be 
considered in the LCA, which by citing 
42 U.S.C. 7545(o)(1)(H) directly specifies 
inclusion of “significant indirect emis-
sions such as land use change”. Estimat-
ing the emissions effects associated with 
increased electricity production, including 
significant indirect emissions such as land 
use change necessarily involves some 
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amount of uncertainty, but inclusion of 
such elements was the clear Congressional 
directive. The final regulations will there-
fore not include the revisions requested by 
commenters.

Another commenter suggested that 
the LCA include emissions from “co-pol-
lutants” such as sulfur dioxide, nitrogen 
oxides, and fine particulate matter, which 
are not GHG emissions within the mean-
ing of sections 45Y and 48E. The Trea-
sury Department and the IRS do not have 
the authority to adopt this proposal, as it 
is contrary to the text of the statute. Sec-
tion 45Y(b)(2)(B) requires that an LCA 
be conducted to determine the amount 
of GHGs emitted into the atmosphere by 
a facility in the production of electricity, 
expressed in grams of CO2e per kWh. 
Section 45Y(e)(1) states that “CO2e per 
kWh” means, with respect to any green-
house gas, the equivalent carbon dioxide 
(as determined based on global warming 
potential) per kilowatt hour of electricity 
produced. Section 45Y(e)(2) states that 
“greenhouse gas” has the same meaning 
given such term under 42 U.S.C. 7545(o)
(1)(G), as in effect on the date of the enact-
ment of this section. 42 U.S.C. 7545(o)(1)
(G) defines greenhouse gas as “carbon 
dioxide, hydrofluorocarbons, methane, 
nitrous oxide, perfluorocarbons, sulfur 
hexafluoride.” The provision further states 
that “[t]he Administrator may include any 
other anthropogenically-emitted gas that 
is determined by the Administrator, after 
notice and comment, to contribute to 
global warming.” Because “co-pollutants” 
such as sulfur dioxide, nitrogen oxides, 
and fine particulate matter are not GHGs 
within the meaning of 42 U.S.C. 7545(o)
(1)(G), the Treasury Department and the 
IRS do not have the authority to adopt the 
commenter’s proposal. 

The Treasury Department and the 
IRS generally adopt §1.45Y-5(d)(2)(v) 
as proposed. The Treasury Department 
and the IRS clarify in §1.45Y-5(b)(10) 
that market-mediated effects are those 
resulting from policy interventions and 
other factors (for example, technologi-
cal advances) that alter the availability 
of and demand for marketed goods and 
activities and their related GHG emissions 
profiles. These effects are driven by and 
result in changes in absolute and relative 
prices which can occur at local, national, 

and global boundaries. Examples of mar-
ket-mediated effects include direct and 
significant indirect emissions, such as 
land use changes or land use management 
changes that result from the production of 
fuels derived from biomass and shifts in 
total market demand and supply for input 
fuels, feedstocks and related commodities, 
and other materials, as a result of changes 
associated with the policy intervention. 
For further clarity, the final regulations 
better distinguish in §1.45Y-5(d)(2)(v) 
between included emissions that are direct 
emissions and those that are significant 
indirect emissions. The final rule also clar-
ifies that all these emissions are within the 
system boundary of the LCA. 

f. Principles for excluded emissions

Proposed §1.45Y-5(d)(2)(vi) provided 
a list of types of emissions that the LCA 
must not take into account. The Treasury 
Department and the IRS received several 
comments on these proposed excluded 
emissions from the LCA. Several com-
menters requested that further items be 
excluded from emissions accounting in 
the LCA. For instance, a few comment-
ers requested the exclusion of emissions 
resulting from standby auxiliary power 
for electrolyzers or emissions from sup-
plementary “peaker plants”. A few com-
menters proposed that emissions resulting 
from the conditioning and distribution 
of hydrogen be excluded from the LCA. 
In each of these instances, the Treasury 
Department and the IRS have determined 
that such emissions may be considered 
emitted into the atmosphere in the produc-
tion of electricity within the meaning of 
section 45Y(b)(2)(B), and thus may not 
be appropriately excluded from an LCA. 
The Treasury Department and the IRS 
therefore decline to adopt these changes 
in the final regulations. The final regu-
lations adopt the principles for excluded 
emissions as proposed.

g. Alternative fates and avoided 
emissions

Proposed §1.45Y-5(d)(2)(vii) provided 
that an LCA may consider alternative fates 
and may account for avoided emissions. 
The preamble to the proposed regulations 
defined the term “alternative fate” to mean 

a set of informed assumptions (for exam-
ple, production processes, material out-
comes, and market-mediated effects) used 
to estimate the emissions from the use of 
each feedstock were it not for the feed-
stock’s new use due to the implementation 
of policy (that is, to produce electricity). 
The final regulations adopt this defini-
tion of alternative fate in §1.45Y-5(d)(2)
(vii). Because the alternative fate for some 
feedstocks may be disposal, in the inter-
est of completeness and clarity, these final 
regulations clarify that the term “alterna-
tive fate” may include the disposal of a 
feedstock. 

The preamble to the proposed regu-
lations defined the term “avoided emis-
sions” to mean the estimated emissions 
associated with the feedstock, includ-
ing the feedstock’s production and use 
or disposal, that would have occurred 
in the alternative fate (if such feedstock 
had not been diverted for electricity pro-
duction) but are instead avoided with the 
feedstock’s use for electricity production. 
The preamble to the proposed regulations 
further explained that, while, in some cir-
cumstances, emissions may be avoided if 
compared to the alternative fate, in other 
circumstances the new use of the mate-
rial (for example, for electricity produc-
tion) may involve additional emissions 
that were not emitted in the alternative 
fate estimation. Relatedly, in some cir-
cumstances, emissions may be avoided in 
one part of the supply chain only to occur 
elsewhere along the supply chain due to 
the new use. The final regulations adopt 
this definition of avoided emissions in § 
1.45Y-5(d)(2)(vii) without change.

Many commenters generally supported 
the proposed rule. Several commenters 
opposed allowing the LCA to consider 
alternative fates or avoided emissions 
because the commenters asserted that 
it is not possible to accurately measure 
avoided emissions and hence many claims 
of avoided emissions are unreliable. 

Finally, a number of commenters sug-
gested guardrails that might be imple-
mented in the final regulations or in the 
analysis of emissions to enhance accu-
racy. One commenter recommended that 
the final regulations set a minimum car-
bon intensity score of zero for all fuels 
and feedstocks. The Treasury Department 
and the IRS have determined that, while 
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this recommendation may have merit 
with respect to certain types of fuels or 
feedstocks, such an approach may not be 
appropriate for all fuels and feedstocks. 
Thus, this recommendation will not be 
adopted in the final regulations as a gener-
ally applicable rule but will be considered 
in targeted cases where the relevant facts 
and circumstances support its application.

Another commenter suggested that 
analysis of avoided emissions or alterna-
tive fates of fuel or feedstock employ a 
geographical limiting element to address 
local air pollution and health issues. How-
ever, sections 45Y and 48E do not autho-
rize the Treasury Department and the IRS 
to specifically take into account local air 
pollution and health issues in the assess-
ment of GHG emissions. Therefore, the 
Treasury Department and the IRS decline 
to adopt this commenter’s recommenda-
tion in the final regulations.

Several commenters recommended that 
the LCA take into account only reliable 
and documented alternative fates that are 
supported by data, including land manage-
ment records and market statistics, show-
ing customary practice for the relevant 
feedstocks or fuels. The Treasury Depart-
ment and the IRS agree that taking care 
to assess the reliability and documentation 
of any data elements, including those con-
cerning alternative fates is good practice 
for conducting a GHG LCA. However, the 
Treasury Department and the IRS decline 
at this time to require the use of specific 
forms of documentation and data sources 
in the final regulations given the diversity 
of fuels and feedstocks and their alterna-
tive fates that may be evaluated for the 
purposes of the section 45Y and 48E cred-
its. Therefore, the commenters’ recom-
mendation will not be adopted in the final 
regulations. Specific substantiation and 
documentation data requirements related 
to alternative fates or avoided emissions 
may be identified for specific fuels or 
feedstocks in future guidance.

One commenter further recommended 
that prospective claimants of the section 
45Y credit be required to support the 
alternative fate of a feedstock or fuel with 
credible evidence and that verification of 
such fate be required to the maximum 
extent possible. The Treasury Department 
and the IRS view this request as covered 
by a taxpayer’s existing general substan-

tiation obligations under section 6001 of 
the Code so further clarification in the 
final regulations is not necessary. There-
fore, the final regulations do not adopt this 
commenter’s suggestion.

A number of commenters recom-
mended that the evaluation of alternative 
fates be comprehensive, with suggestions 
including that the LCA assess multiple 
alternative fates to improve the robust-
ness of the analysis, that such alternative 
fates account for emissions related to the 
full fuel lifecycle, that alternative fate 
assumptions be updated regularly, and that 
consideration be given to the influence of 
market conditions and effects. 

The Treasury Department and the IRS 
agree that ensuring that the LCA assess-
ment of alternative fates and avoided 
emissions is comprehensive and up to 
date is critical to ensure robust estimation 
of the net GHG emissions rates for C&G 
Facilities. These recommendations will be 
considered in the development of future 
LCA assessments. 

Commenters also opined on whether 
the LCA should take into account emis-
sions “displacement” from electricity 
grids. This analytical framework assumes 
that, in the absence of the incentive pro-
vided by the section 45Y and 48E credits, 
fuels or feedstocks that would otherwise 
have a greater GHG emissions rate will 
be used to generate electricity, and that 
the assumed reduction in emissions due 
to the use of fuels or feedstocks with a 
lesser GHG emissions rate at a facility due 
to this rule should be taken into account 
when evaluating the net GHG emissions 
rate of a facility using those fuels or feed-
stocks. A number of commenters recom-
mended treating this displacement as an 
avoided emission that could lessen the 
net GHG emissions rate of a facility using 
those fuels or feedstocks, stating that 
such treatment would spur investment in 
a number of technologies and reduce net 
GHG emissions. 

Other commenters recommended 
against treating this displacement as an 
avoided emission that could lessen the 
net GHG emissions rate of a facility using 
those fuels or feedstocks, asserting that 
to do so would improperly shift the GHG 
emissions rate inquiry from whether a 
C&G Facility has a net GHG emissions 
rate of not greater than zero to whether the 

facility has fewer emissions than the mar-
ginal unit emissions of the grid the facility 
is on. 

The Treasury Department and the IRS 
have determined that the proposed rule 
in §1.45Y-5(d)(2)(ii), which states that 
energy sources displaced by the electricity 
generated by a C&G Facility are outside 
of the LCA boundary, should be retained 
in the final regulations. This rule appro-
priately requires that the net GHG emis-
sions rate be assessed at the level of the 
C&G Facility, with an ending boundary 
for assessment for electricity that is trans-
mitted to the grid or electricity that is used 
on-site is the meter at the point of electric-
ity production of the C&G Facility. This 
ending boundary is consistent with section 
45Y’s focus on the C&G Facility and the 
full fuel lifecycle of any fuel or feedstock 
used by the C&G Facility to produce elec-
tricity as the relevant sources of GHG 
emissions, rather than any change to the 
emissions profile of the electricity grid. 

The Treasury Department and the IRS 
agree with commenters that taking into 
account potential post-production grid 
electricity displacement as an avoided 
emission would impermissibly shift the 
GHG emissions rate inquiry from whether 
electricity production at a qualified facil-
ity has a net GHG emissions rate of not 
greater than zero to whether the facility 
has fewer emissions than the marginal unit 
emissions of the grid to which the facility 
is connected. Conducting the LCA in such 
a manner would conflict with the plain text 
of the statute, which requires that the net 
rate of GHGs emitted by a C&G Facility, 
considering lifecycle GHG emissions, in 
the production of electricity not be greater 
than zero. In contrast to this distinct con-
cept of displacement of electricity pro-
duction from other more highly polluting 
sources on the electricity grid due to elec-
tricity produced by a C&G Facility, the 
LCA of electricity production calculates 
the net GHG emissions of the electricity 
production by that facility, including by 
taking into account alternative fates and 
avoided emissions of the fuels or feed-
stocks that are themselves used to pro-
duce electricity at such a facility over the 
entire lifecycle of that particular fuel or 
feedstock or its supply chain. The statute 
directs the Treasury Department to calcu-
late the GHG emissions associated with 
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electricity production by a specific facility. 
The statute does not direct or authorize the 
Secretary to conduct a relative assessment 
of a facility’s GHG emissions before and 
after earning the tax credit or a relative 
assessment of a facility’s electricity pro-
duction volumes and related GHG emis-
sions compared to other facilities on the 
grid. For additional clarity, the Treasury 
Department and the IRS have determined 
that proposed §1.45Y-5(d)(2)(vii) should 
be modified to add the phrase “including 
for the fuels and feedstocks consumed in 
the fuel and feedstock supply chain and at 
the electricity generating facility.”

The Treasury Department and the IRS 
also received many comments regarding 
the purported alternative fates or avoided 
emissions associated with the use of a 
particular fuel or feedstock. Several com-
menters requested that an LCA of munic-
ipal solid waste take into account emis-
sions that may be avoided by use of such 
waste to produce electricity rather than 
placement in a landfill. Others shared their 
views or research on common alternative 
fates of woody biomass, including natural 
decay, prescribed burning, wildfire fuel, 
and transfer to disposal sites. 

The Treasury Department and the IRS 
appreciate the information shared by com-
menters on these matters and have taken 
it into consideration. Because these asser-
tions make technical claims that must be 
evaluated in the context of an LCA and 
because they are applicable to only cer-
tain categories of feedstocks, the Treasury 
Department and the IRS have determined 
that incorporation of these recommenda-
tions in the final regulations as a broadly 
applicable rule would not be appropriate. 

Finally, commenters had mixed reac-
tions to the assertion that the use of woody 
biomass in the production of electricity 
drives forest regrowth that might render 
the use of such feedstock carbon neutral 
for purposes of the section 45Y and 48E 
credits. Some commenters asserted that 
woody biomass, when used to produce 
electricity, has a net GHG emissions rate 
of not greater than zero, and that therefore, 
facilities using such feedstock should be 
included as qualified facilities in the final 
regulations and in the Annual Table. 

Because section 45Y(b)(2)(B) requires 
taking into account lifecycle GHG emis-
sions as described in 42 U.S.C. 7545(o)

(1)(H), the Treasury Department and the 
IRS do not have the authority to desig-
nate such facilities as qualified facilities 
before ensuring that an LCA specific to 
implementation of sections 45Y and 48E 
is conducted in accordance with statutory 
requirements. The Treasury Department 
and the IRS thus decline to adopt these 
commenters’ recommendations in the final 
regulations. The Treasury Department and 
the IRS appreciate commenters’ feedback 
and note in particular that certain woody 
biomass-derived feedstocks require sig-
nificant energy inputs which could make 
qualification of facilities using these spe-
cific feedstocks unlikely (for example, 
pelletized biomass due to the electricity 
used in pelletization processes). 

D. Additional issues regarding 
greenhouse gas emissions rates for C&G 
Facilities

The determination of net GHG emis-
sions rates for C&G Facilities raises a 
range of complex technical questions that 
are relevant to determining eligibility for 
the section 45Y and 48E credits. The Trea-
sury Department and the IRS requested 
comment on the following topics: (i) the 
treatment of RNG and fugitive sources 
of methane; (ii) analytical LCA param-
eters, including spatial scales and time 
horizons; (iii) whether and how to distin-
guish between co-products, byproducts, 
and waste products and how emissions 
should be allocated to each in LCAs; (iv) 
how to attribute emissions to the heat pro-
duced by facilities using combined heat 
and power systems; (v) how to create and 
maintain LCA baselines; and (vi) certain 
issues related to LCA modeling.

1. Analytical LCA Parameters, Including 
Spatial Scales and Time Horizons

In the preamble to the proposed regu-
lations, the Treasury Department and the 
IRS requested comment on the analytical 
LCA parameters that are most relevant 
to particular types of categories of C&G 
Facilities that may be eligible for the 
section 45Y and 48E credits. In particu-
lar, the Treasury Department and the IRS 
requested comment regarding spatial and 
temporal scales, including the factors that 
should be considered in setting the spatial 

and temporal scales for LCAs conducted 
for the section 45Y and 48E credits. As 
noted in the preamble to the proposed reg-
ulations, spatial scale involves defining 
the area over which emissions outcomes 
will be evaluated. Temporal scale involves 
defining the time period over which emis-
sions outcomes will be evaluated. The 
decision of setting the spatial scale should 
be considered in conjunction with deci-
sions on temporal scale, as the two can 
interact in ways that affect greenhouse 
gas assessment outcomes. The Treasury 
Department and the IRS received a num-
ber of comments on these topics.

a. Temporal Scales

In the preamble to the proposed regu-
lations, the Treasury Department and the 
IRS requested comment regarding what 
factors should be considered in establish-
ing the timeframe for the LCA analysis. 
Commenters suggested a number of spe-
cific considerations. Multiple commenters 
advocated for the LCA to account for the 
full timeframe over which lifecycle emis-
sions can occur, with some commenters 
specifically asking for a “climate-rele-
vant” timeframe. A commenter argued that 
a full accounting of the effects of activities 
should include the effects of small-scale 
projects over long time frames with each 
activity assessed individually. Another 
commenter argued that the full timeframe 
over which emission effects persist into 
the future should be included. Conversely, 
a commenter noted that any approach that 
requires use of long-run future marginal 
grid emissions projections could be pro-
hibitively challenging or problematically 
inaccurate. Some commenters advocated 
for inclusion of all relevant emissions 
fluxes on the same timescale. A com-
menter suggested counting any emissions 
counterbalanced by the regrowth of feed-
stock on the same time scale as the posi-
tive emissions from combustion and other 
direct and indirect positive emissions. A 
commenter also asked to match the time 
horizon with the economic life of a plant 
that abates existing methane or other GHG 
emissions. Some commenters argued 
that no specific geographic or temporal 
requirements were required as long as the 
timeframe covered the occurrence of emis-
sions in the counterfactual scenario. 
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In the preamble to the proposed regu-
lations, the Treasury Department and the 
IRS requested comment regarding what 
timeframe would provide confidence that 
significant emissions have been accounted 
for. Commenters suggested a wide variety 
of specific lengths of time, citing a vari-
ety of policy reasons. Some commenters 
suggested time horizons of 100 years (or 
more), citing the importance of account-
ing for potential long-term changes in 
emissions in order for certain feedstocks 
to qualify. Other commenters advocated 
for much shorter time horizons. One com-
menter requested that CHP property which 
relies on combustion, such as woody bio-
mass energy, should be required to show 
carbon-neutrality over a short period of 
time such as a year. Multiple comment-
ers advocated for a 10-year time horizon. 
Commenters also cited potential ranges 
somewhere in the middle, such as 20 to 50 
years or 20 to 25 years. 

After thorough review of the comments 
the Treasury Department and the IRS 
have determined that it is appropriate to 
base the selection of temporal scale on the 
regulatory context. This is reinforced by 
the 2019 recommendations by the Science 
Advisory Board (SAB) on EPA’s Draft 
2014 Framework for Assessing Biogenic 
CO2 Emissions from Stationary Sources. 
The SAB recommended “using the ‘emis-
sions horizon’ that is determined to be 
relevant by the specific regulatory objec-
tive,” meaning the technical choice should 
be contingent upon the specific policy and 
regulatory context. The SAB went further 
to state that “the SAB favors selecting the 
time horizon for calculating the [factor 
representing the net atmospheric biogenic 
CO2 contributions associated with bio-
genic feedstock production, processing, 
and use at a stationary source] to comport 
with the objective under consideration, 
which is generally dependent on the reg-
ulation mandating use of that particular 
[factor].” ISO guidance also states that an 
LCA should be conducted within the con-
text of a specified goal. 

The broader regulatory context requires 
the Treasury Department and the IRS to 
balance multiple considerations. The stat-
ute creates a pathway for C&G Facili-

ties that have a net GHG emissions rate 
of zero or less as determined via LCA to 
qualify for the credit. Setting a relatively 
short time horizon would not allow for 
the consideration of potential increases or 
decreases in emissions that can occur as 
the result of electricity production, such 
as the regrowth of biogenic feedstocks 
or increased emissions from land use or 
land use management changes. However, 
while biogenic feedstock regrowth can 
occur over long timescales, commenters 
have raised significant concerns that lon-
ger time horizons introduce additional 
uncertainty about the likelihood that these 
theoretical future scenarios and emis-
sions-offsetting activities will occur in 
practice. This uncertainty significantly 
decreases the confidence of the Treasury 
Department and the IRS that LCAs with 
a longer time horizon will ensure that a 
facility meets the requirements of the stat-
ute. Moreover, the broader structure of the 
IRA and specific features of sections 45Y 
and 48E – including the phase-out of the 
credit occurring after the later of 2032 or 
the achievement of specified GHG emis-
sions reduction target and the requirement 
that qualified facilities have a GHG emis-
sions rate of zero or less – demonstrate 
congressional intent for the section 45Y 
and 48E credits to contribute to significant 
reductions of GHG emissions in the power 
sector in the near- to medium-term. Setting 
a temporal scale that allows C&G Facili-
ties that do not contribute to the reduction 
of GHG emissions (or even increase GHG 
emissions) in the near- and medium-term 
would also frustrate congressional intent. 

In the preamble to the proposed regu-
lations, the Treasury Department and the 
IRS asked whether the LCA should dis-
tinguish between an “emissions horizon” 
(the timeframe over which emissions 
effects from the feedstock use persist into 
the future) and an “assessment horizon” 
(the timeframe over which the emissions 
effects are included in the analysis), and 
how that would be reflected in the choice 
of temporal scale. Although some com-
menters advocated for applying different 
time horizons in different contexts (for 
example, for different electricity produc-
tion pathways), the Treasury Department 

and the IRS have determined that it fur-
thers the interest of fairness and admin-
istrability in the tax system to apply con-
sistent rules for all LCAs under sections 
45Y and 48E. Applying different time 
horizons, including different assessment 
and emissions horizons, in different con-
texts could lead to taxpayer confusion and 
disparate treatment for similarly situated 
facilities. Moreover, a single time horizon 
would allow LCAs to be conducted as 
efficiently and accurately as possible. The 
Treasury Department and the IRS further 
clarify that the final rules in §1.45Y-5(d)
(2)(viii) adopt the same assessment hori-
zon and emissions horizon.

In balancing these considerations and 
commenters’ different views, the final reg-
ulations adopt a time horizon for LCA of 
30 years from the year in which a qualified 
facility produces electricity (or, for pur-
poses of the section 48E credit, the year 
in which a qualified facility was placed in 
service). This 30-year time horizon is sup-
ported by several points, including consis-
tency with the longstanding time horizon 
for EPA’s RFS program. This program, 
authorized under the Energy Policy Act 
of 2005 and expanded under the Energy 
Independence and Security Act of 2007, 
determined that GHG emissions analysis 
for renewable fuels would quantify the 
GHG impacts over a 30-year period in a 
March 2010 rule (75 FR 14670) (RFS2). 
A 30-year analysis time period was fur-
ther maintained in the Final Renewable 
Fuels Standards Rule for 2023, 2024, and 
2025.7 The RFS2 rule made this deter-
mination balancing a number of consid-
erations, including the expected life of 
biofuel production facilities – and their 
long-term market impacts on emissions – 
and the inherent uncertainty in estimating 
GHG emissions over a longer period of 
time. The Treasury Department and the 
IRS assess that solely for the purposes of 
setting temporal scales in these final reg-
ulations, the section 45Y and 48E credits 
and RFS2 are similar regulatory contexts 
based on the information currently avail-
able.

A commenter advocated for modifying 
the Greenhouse Gases, Regulated Emis-
sions, and Energy use in Transportation 

7 Regulatory Impact Analysis for Renewable Fuel Standard (RFS) Program: Standards for 2023-2025 and Other Changes, Section 4.2.2. (pp129-130), available at https://nepis.epa.gov/Exe/
ZyPDF.cgi?Dockey=P1017OW2.pdf. 
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model (GREET model) to capture 20-year 
and 100-year time horizons as the GREET 
model already uses the GWP metric to 
capture both near-term and long-term cli-
mate impacts. The Treasury Department 
and the IRS note that the temporal scale 
of the LCA is the time period over which 
GHG emissions are assessed in the con-
text of sections 45Y and 48E, rather than 
the warming potential of such emissions. 
Reliance upon specific GWPs to deter-
mine time horizons or upon the GREET 
model, which is a particular model that 
does not generally include explicit tem-
poral considerations when applying cer-
tain assumptions about what activities 
and related GHG emissions to include, is 
therefore separate from the issue of tem-
poral scales. The decision to use GWP-
100 is discussed in section VIII.A.1. of 
this Summary of Comments and Explana-
tion of Revisions.

b. Spatial Scales

Commenters also submitted a wide 
range of recommendations pertaining 
to spatial scales. A few commenters rec-
ommended that spatial boundaries be set 
narrowly around the geographic location 
of the facility, which they stated would 
more accurately reflect local conditions. 
Another commenter advocated for set-
ting spatial scales such that they capture 
the potential impact of having multiple 
facilities with a GHG emissions rate of 
greater than zero in the same area. One 
commenter suggested that the LCA spatial 
scales not be beyond the facility produc-
ing the feedstock. 

In the preamble to the proposed regu-
lations, the Treasury Department and the 
IRS asked (i) what factors should be con-
sidered to assess whether a global scale is 
necessary for certain feedstocks to ensure 
that significant emissions are captured, 
and (ii) whether all feedstock/fuels assess-
ments should be conducted with the same 
spatial scale to determine the extent to 
which increased use has estimated global 
ramifications. Some commenters had 
feedstock-specific suggestions regarding 
appropriate spatial scales. Several com-
menters recommended that, in the case 
of woody biomass, spatial boundaries be 
broad to more accurately represent forest 
dynamics. A commenter also suggested 

that spatial scales not be limited when tak-
ing into account wastes, including when 
such wastes are managed outside of the 
United States.

After consideration of all comments 
and of LCA modeling practices that take 
into account the full lifecycle of emissions 
as described by 42 U.S.C. 7545(o)(1)(H), 
the Treasury Department and the IRS 
have determined and provided in §1.45Y-
(d)(2)(ix) that spatial scales analysis for 
LCAs conducted for the section 45Y and 
48E credits should identify GHG effects 
from changes in input fuel or feedstock 
production and use, including indirect 
emissions effects stemming from mar-
ket-related changes in supply and demand. 
When estimating the net GHG emissions 
outcomes associated with a fuel or feed-
stock that has current or anticipated mar-
ket uses and thus potential market-medi-
ated impacts for the entity-level analysis 
(that is, for a Provisional Emissions Rate 
(PER)) or generally applicable analysis 
(that is, for the Annual Table), the LCA 
assessment must start with a qualitative 
market analysis to aid with the forma-
tion of parameters and other decisions in 
the LCA modeling. This market analysis 
serves the purpose of analyzing whether 
the prospective fuel or feedstock has been 
or is anticipated to be used directly in or 
as an input to an activity or commodity 
in local markets, is transported for use in 
domestic markets elsewhere, or is traded 
for use in international markets, whether 
use of the material does or is anticipated 
to have significant ramifications on other 
markets, and the magnitude of the use or 
anticipated use. Findings of this assess-
ment should inform the decisions about 
what spatial scales, such as sub-regional, 
regional, national, or international, are 
most appropriate for assessing the market 
and related GHG emissions effects associ-
ated with the feedstock and use case under 
consideration. The GHG emissions anal-
ysis should then be conducted using the 
designated model(s) with the applicable 
spatial scales to estimate the market and 
GHG emissions implications of chang-
ing supply flows to provide the feedstock 
for energy purposes and sourcing new or 
additional feedstock material for electric-
ity generation across the applicable mar-
ket and spatial scales for use in the LCA 
assessment to determine the net GHG 

emissions rate needed as part of the eligi-
bility qualification for the section 45Y and 
48E credits. If the initial market analysis 
concludes that the prospective feedstock 
is (i) not currently, has not recently, nor is 
anticipated in the future in the absence of 
the section 45Y and 48E credits to be used 
or sold on the market, (ii) not used as an 
input to an activity or good in local mar-
kets, (iii) not transported for use in domes-
tic markets elsewhere, (iv) not traded for 
use in international markets, or (v) use of 
the material does not or is not anticipated 
to have significant ramifications on other 
markets, then an analysis of market-me-
diated impacts would only need to apply 
across the spatial scales that are applicable 
to the fuel or feedstock in the LCA emis-
sions assessment. 

2. Distinguishing Between Co-Products, 
Byproducts, and Waste Products and 
How Emissions Should Be Allocated to 
Each in LCAs

As explained in the preamble to the 
proposed regulations, the categorization 
and assessment of products as co-prod-
ucts, byproducts, or waste products in an 
LCA may affect the LCA’s results. The 
preamble to the proposed regulations pro-
vided potential definitions to guide the 
categorization of co-products, by products 
or waste products and further provided 
that products, co-products, byproducts, 
and wastes may all be produced in the full 
fuel cycle or used as inputs to the same. 

The preamble to the proposed regula-
tions further explained that the categori-
zation of products as co-products, byprod-
ucts, and waste products may be relevant 
to an LCA’s assessment of the GHG emis-
sions related to the production of inputs to 
electricity generation or in the generation 
of electricity itself if the LCA modeling 
approach or approaches used for purposes 
of the section 45Y and 48E credits have 
the ability to distinguish between such 
categories. 

In the preamble to the proposed regu-
lations, the Treasury Department and the 
IRS stated an intent to clarify the princi-
ples for categorizing products as co-prod-
ucts, byproducts, or waste input materials 
and products and assessing the emissions 
outcomes for such products in an LCA for 
C&G Facilities in the final regulations for 
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the section 45Y and 48E credits if such cat-
egorization is relevant to the LCA model 
or models used. To inform the develop-
ment of these categorization principles for 
the final regulations, in the preamble to 
proposed regulations the Treasury Depart-
ment and the IRS requested comment on 
what principles should be used to distin-
guish between co-products, byproducts, 
and waste products for the purposes of the 
section 45Y and 48E credits. The Trea-
sury Department and the IRS also asked 
whether there are common scientific or 
industry definitions that can be relied 
upon to distinguish between co-products, 
byproducts, and waste products.

The Treasury Department and the IRS 
received a large number of comments in 
response to these questions. A few com-
menters suggested broad principles that 
should be used to distinguish between 
co-products, byproducts, or waste prod-
ucts. One such commenter recommended 
that the definitions of co-products, byprod-
ucts, and waste products be less rigid than 
those shared in the preamble to the pro-
posed regulations and that they reflect 
the scientific literature on the lifecycle 
GHG emissions of various materials. 
Another commenter recommended that 
the final regulations adopt simple com-
mon-sense definitions that assign emis-
sions of the facility to primary products 
and co-products. This commenter further 
suggested that all materials left over after 
the production of any primary products be 
deemed waste unless they have significant 
value, and that the full breadth of poten-
tial co-product materials be considered. 
Another commenter recommended that 
the final regulations provide a broad defi-
nition of residue materials, citing the need 
to give industry the ability to respond to 
local market forces. Another commenter 
recommended using mass-based alloca-
tion to allocate emissions to co-products, 
byproducts, and waste products, stating 
that such an approach is straightforward 
to administer and can reduce abuse. 

A number of commenters opposed dis-
tinguishing between co-products, byprod-
ucts, and waste products for the purposes 
of the section 45Y and 48E credits. Sev-
eral stated that such categorization of 
products would result in impermissibly 
failing to associate all GHG emissions 
to the feedstock or fuel that produced the 

electricity, or that if such categories do 
not do so, they are therefore irrelevant. 
Some commenters opposed to such cate-
gorization noted its complexity, with one 
commenter stating opposition to including 
these categories in the final rule in favor of 
expert agencies due to the highly technical 
nature of the work. Another commenter, 
noting the complexity of the designations, 
recommended using caution in any such 
categorization process to avoid reward-
ing emissions shifting rather than a true 
reduction in emissions. 

The Treasury Department and the 
IRS have determined that distinguishing 
between co-products, byproducts, and 
waste products will help facilitate efficient 
and consistent LCA taking into account 
lifecycle GHG emissions as described 
in 42 U.S.C. 7545(o)(1)(H). Moreover, 
providing a framework of categorization 
will facilitate communications among 
stakeholders by providing a common set 
of terms. Such designations were also 
used in EPA’s 2010 notice-and-comment 
rulemaking establishing the regulatory 
framework for the updated RFS program, 
in which EPA interpreted 42 U.S.C. 7545. 

The Treasury Department and the IRS 
have determined that, as noted in the pre-
amble to the proposed regulations, it is 
appropriate to provide clarifications to 
the definitions of products, co-products, 
byproducts, and waste and the principles 
for categorizing and informing the assess-
ment of the GHG emissions associated 
with such materials in an LCA for C&G 
Facilities in the final regulations under 
§1.45Y-5(d)(2)(x) for the section 45Y 
and 48E credits. These clarifications were 
informed by consideration of the com-
ments received on these definitions and 
principles in the proposed regulations. The 
Treasury Department and the IRS have 
also determined that these clarifications 
are consistent with the statutory direction 
in section 45Y to determine GHG emis-
sions rates taking into account lifecycle 
GHG emissions as described in 42 U.S.C. 
7545(o)(1)(H). The EPA interpreted 42 
U.S.C. 7545(o)(1)(H) as requiring the 
agency, in the RFS context, to account for 
the real-world emissions consequences of 
increased production of biofuels, includ-
ing consideration of market interactions 
that may result in indirect emissions. The 
Treasury Department and the IRS find that 

the clarifications to these definitions and 
principles therefore appropriately incor-
porate the concepts of marketability and 
market effects in the context of the des-
ignation and emissions assessment of pri-
mary products, co-products, byproducts, 
and waste products. 

These clarifications include the defini-
tions in §1.45Y-(d)(2)(x)(A)(1) through 
(4):
·	 A “primary product” is an input or 

an output with marketability and is 
the main driver of the process from 
which it is produced.

·	 A “co-product” is an input or an out-
put with marketability that is pro-
duced together with another product, 
both of which are economic drivers of 
the process from which they are pro-
duced.

·	 A “byproduct” is an input or an out-
put that is produced together with 
another product, and which has a 
market recognized economic value 
of zero or greater, but the output is 
not an economic driver of the process 
from which it is produced. 

·	 A “waste product” is an input or an 
output with negative economic value, 
demonstrated by (1) the absence of a 
market in which the product is pur-
chased and sold and (2) the existence 
of a market in which producers pay 
for the collection and removal or dis-
posal of the input or output material 
or the existence of a predominant 
operational practice in which produc-
ers themselves collect and remove, 
give away, or dispose of the input or 
output material as part of operational 
processes. 

For the purposes of these definitions, 
the Treasury Department and the IRS note 
that a “market” should be an established 
set of transactions between parties and 
that whether or not a market exists – and 
therefore the categorization of the same 
product – may vary by region. A single or 
very small number of local transactions of 
insignificant volumes at nominal prices to 
expedite disposal generally would not con-
stitute a market. Moreover, the existence 
of a market and therefore the analysis of 
market-mediated effects for a particular 
product or material does not prejudge the 
magnitude of those effects. For example, a 
market may have existed in the past for a 
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particular product or material, but market 
analysis may indicate that this market is 
anticipated to not exist in the future, and 
vice versa. Relatedly, for the purposes of 
these definitions, marketability is defined 
as the ability to be consistently sold or 
marketed in the regular course of business. 

For example, an input or output gen-
erated as part of operational processes 
that would otherwise be subsequently: 
(i) given away; (ii) sold at nominal prices 
to expedite disposal; or (iii) disposed of 
(without creating a commercial product or 
generating electricity) by burning onsite, 
burying, piling and burning onsite or leav-
ing to decompose, or scattering would 
generally be considered a waste for the 
purposes of these definitions. 

Consistent with this approach, the final 
regulations also add in §1.45Y-5(d)(2)(x)
(B)(1) through (6) principles for catego-
rizing and informing the assessment of the 
GHG emissions for such materials in an 
LCA for C&G Facilities for the section 
45Y and 48E credits if such categorization 
is relevant to the LCA model or models 
used. The principles are as follows: 
·	 All classification of materials and 

LCAs should take into account rel-
evant geospatial variations in sup-
ply and demand (that is, differences 
across local, sub-regional, and larger 
regions), as well as variations across 
specific product types and character-
istics, and producer types as relevant. 
For example, a material may meet the 
previously described definition of a 
waste in certain regions and the defi-
nition of a by-product or co-product 
in other regions. 

·	 The LCA should assess whether there 
are market-mediated effects and, if 
so, take these into account as part 
of the GHG analysis. In some cases, 
market-mediated effects will be small 
or nonexistent.

·	 Regardless of how a material is cat-
egorized, the LCA should consider 
whether the availability of the section 
45Y and 48E credits is expected to 
result in additional production of that 
material or in material changes in the 
supply chain, and, if so, should take 
into account the direct and indirect 
emissions impact of the additional 
production or changes in the supply 
chain.

·	 Policy and other interventions (for 
example, technological advances) 
can alter the availability and demand 
for marketed goods and services, 
which can alter the treatment of mate-
rials once disposed of. Therefore, 
reevaluation of material categoriza-
tion should occur at least every ten 
years, but not more often than every 
five years.

·	 All determinations of marketability, 
market-mediated effects, and behav-
ioral changes must be supported by 
an analytical assessment performed 
by one or more National Laborato-
ries, in consultation with other Fed-
eral agency experts as appropriate. 

·	 A material should be considered to 
have a market recognized economic 
value and an established market if 
one existed within the last five years 
as of the date of the analysis.

To inform the development of these 
categorization principles for the final 
regulations, in the preamble to proposed 
regulations the Treasury Department 
and the IRS requested comment on what 
principles should be used to determine 
whether a product has sufficient value to 
be considered a co-product or byproduct. 
Two comments were received in response. 
These commenters stated that if a policy 
rewards the use of a waste product, that 
product has inherent value, and that that 
value could possibly surpass the value of 
the ostensible primary product. One such 
commenter noted that this would make 
these materials co-products. Another rec-
ommended that the Treasury Department 
rigorously interrogate the designation of 
waste fuels because of the change in value 
of such items due to the section 45Y and 
48E credits as well as any other relevant 
subsidies. This commenter further sug-
gested that when product designation is 
likely shifted as a result of these incen-
tives, so should the associated emissions 
accounting.

The Treasury Department and the IRS 
have considered these comments and oth-
ers in evaluating the appropriate definition 
and treatment of co-products. The Trea-
sury Department and the IRS have deter-
mined that the definition of “co-product” 
will be amended in the final regulations 
under §1.45Y-5(d)(2)(x)(A)(2) to reflect 
that a co-product not only must be an eco-

nomic driver of the production process 
alongside another product, but also must 
have marketability. However, regardless 
of how a material is categorized, the LCA 
will consider whether the availability of 
the section 45Y and 48E credits can result 
in additional production of that material 
or changes within the production and 
supply chain of that material and take 
into account any direct and indirect GHG 
emissions outcomes of the additional pro-
duction or any such supply chain changes. 
Furthermore, because policy and other 
interventions can alter the availability and 
demand for marketed goods and services, 
even turning waste products into byprod-
ucts, co-products, or even primary prod-
ucts, the categorization of materials will 
be reevaluated and must be updated at 
least every ten years, but not more often 
than every five years. 

In the preamble to the proposed regu-
lations, the Treasury Department and the 
IRS also requested comment regarding 
whether the section 45Y and 48E credits 
may provide additional economic incen-
tive for the consumption of a product 
categorized as waste prior to the avail-
ability of the incentive provided by the 
section 45Y and 48E credits. The Trea-
sury Department and the IRS also asked 
how this additional economic incentive 
should be considered to determine if a 
product is a waste product, byproduct, or 
co-product, and asked whether this cate-
gorization should be reevaluated and, if 
so, how often. 	

The Treasury Department and the IRS 
received several comments about the eco-
nomic incentive for the consumption of 
a product categorized as waste prior to 
the availability of the incentive provided 
by the section 45Y and 48E credits. One 
commenter recommended that, because 
of this possible incentive, the final regula-
tions not distinguish between co-products, 
byproducts, and wastes for the purposes of 
emissions allocation. For all materials, the 
LCA must consider whether the availabil-
ity of the section 45Y and 48E credits can 
result in additional production or use of 
that material, or changes in the production 
of or supply chain to provide that material 
and take into account any direct and indi-
rect emissions outcomes of the additional 
production or use and any supply chain 
changes.
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Another commenter similarly warned 
about the risk of incentivizing the classifi-
cation of waste when such categorization 
is not factually justified. This commenter 
stated that the European Union’s Renew-
able Energy Directive (RED) waives sus-
tainability criteria for solid biomass fuels 
that are considered industrial residues, but 
that to protect against the risk of fraudu-
lent classification of such fuels as waste, 
the RED requires that feedstock auditing 
verify such classification. The commenter 
recommended that the Treasury Depart-
ment adopt similar measures for the sec-
tion 45Y and 48E credits. The Treasury 
Department and the IRS have determined 
that a similar requirement would be appro-
priate to ensure accurate tracking and ver-
ification of any materials determined to 
constitute waste materials. If a qualified 
facility uses feedstocks that do not have 
marketability, but which are indistin-
guishable from marketable feedstocks (for 
instance, after processing), the taxpayer 
will be expected to maintain documenta-
tion substantiating the origin and original 
form of the feedstock. See section VIII.J. 
of this Summary of Comments and Expla-
nation of Revisions for further discussion 
of substantiation.

The Treasury Department and the IRS 
also received several comments regarding 
the possible reevaluation of a material’s 
categorization as a waste. A few com-
menters were opposed to recategorizing 
a material from a waste to another desig-
nation, arguing that such actions could be 
damaging to emissions mitigation efforts 
or to efforts to find productive uses for 
materials previously disposed of. Another 
commenter recommended that any reeval-
uation of the classification of waste be con-
ducted predictably and only to prospective 
qualified facilities. The commenter further 
recommended that such reevaluations 
focus on only major changes external to 
the section 45Y and 48E credits or other 
Federal incentives. 

The Treasury Department and the IRS 
have determined that reevaluation of 
material categorization should occur at 
least every ten years, but not more often 
than every five years, consistent with the 
reevaluation period outlined for baselines, 
because policy interventions and other 
developments in the market can alter the 
availability and demand for marketed 

goods and services, and can sometimes 
turn waste products into byproducts, 
co-products, or even primary products. 
This reevaluation is therefore necessary to 
ensure robust estimation of the net GHG 
emissions rates for C&G Facilities in a 
manner consistent with section 45Y(b)
(2)(B). Regardless of the results of any 
such reevaluation, taxpayers may rely on 
the Annual Table in effect as of the date 
a facility began construction or the pro-
visional emissions rate determined by 
the Secretary for the taxpayer’s facility 
to determine the facility’s greenhouse gas 
emissions rate for any taxable year that 
is within the 10-year period described in 
section 45Y(b)(1)(B), provided that the 
facility continues to operate as a type or 
category of facility that is described in the 
Annual Table or the facility’s emissions 
value request, as applicable, for the entire 
taxable year. If the facility changes the 
type or method of production of their fuel 
or feedstock, this constitutes a potential 
change in their provisional emissions rate 
determined by the Secretary.

To limit the additional production of 
waste, in the preamble to the proposed 
regulations, the Treasury Department and 
the IRS requested comment regarding 
whether the final regulations should limit 
eligible waste sources that existed as of 
a certain date, or waste or waste streams 
that were produced before a certain date, 
such as the date that the IRA was enacted. 
The Treasury Department and the IRS 
also requested comment regarding how 
these factual scenarios could be docu-
mented or verified, including any changes 
in volumes of waste and waste capacity at 
existing sources, and additional capture of 
existing waste or waste streams.

The Treasury Department and the IRS 
received several comments in response to 
these questions. One commenter recom-
mended that, to limit the additional pro-
duction of waste, materials be classified 
as waste only if the material was created 
before a qualified facility begins claim-
ing the section 45Y and 48E credits. The 
Treasury Department and the IRS have 
determined that prohibiting classification 
of a material used by a qualified facility 
as waste after the qualified facility begins 
claiming the section 45Y and 48E credits 
is unnecessary in light of the requirements 
that the LCA take into account the emis-

sions impact of any additional production 
or use of such material and the require-
ments that the LCA be conducted at the 
market level. In some cases, this may result 
in different emissions determinations for 
materials that make up waste streams that 
existed prior to the credits versus for those 
same materials produced after and poten-
tially in response to the credits. 

Another commenter responded to this 
question with a recommendation that 
materials not be classified as wastes unless 
disposal or incineration, as opposed to 
repurposing, is the only option for such 
material. The commenter offered the “cas-
cading” principle in the European Union’s 
revised RED that prioritize material use, 
reuse, and recycling of wood over burning 
for energy as a model for how incentives 
to burn materials should be treated under 
the section 45Y and 48E credits. The Trea-
sury Department and the IRS have deter-
mined that, for the purposes of the final 
regulations, a waste product is defined 
as noted earlier. The requirement that a 
waste material lacks marketability for sale 
but has a market for disposal is consistent 
with this commenter’s recommendation 
that materials be classified as waste only 
if such material lacks a productive use 
beyond such disposal.

In the preamble to the proposed regu-
lations, the Treasury Department and the 
IRS also requested comment regarding 
the potential for and approaches to pre-
vent the intentional generation of waste 
or co-products for the purposes of low-
ering the allocated process emissions to 
electricity. The Treasury Department and 
the IRS received several comments in 
response to this question. A few comment-
ers, as discussed earlier, recommended 
against designating materials as wastes, 
co-products, or byproducts to avoid inten-
tional generation of waste. Another com-
menter recommended use of a dynamic 
LCA that incorporates every product, 
flow, and material use when account-
ing for emissions, including assessing 
the environmental impact of production 
processes such as generation of waste or 
co-products. This commenter stated that 
this practice would prevent intentional 
generation of waste because the dynamic 
LCA would accurately reflect the potential 
benefit of not intentionally generating the 
waste. As discussed earlier, the Treasury 
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Department and the IRS have determined 
that distinguishing between these prod-
ucts will facilitate efficient and consistent 
evaluation of GHG emissions rates taking 
into account lifecycle GHG emissions as 
described in 42 U.S.C. 7545(o)(1)(H). 
However, regardless of how a material 
is categorized, the LCA must consider 
whether the availability of the section 
45Y and 48E credits will result in addi-
tional production or use of that material or 
changes in the supply chain of that mate-
rial resulting in GHG emissions effects 
and take into account any direct and indi-
rect emissions impact of the additional 
production or use and such changes. 

Another commenter stated that, in the 
case of municipal solid waste facilities, 
intentional generation of waste is unlikely 
because the cost of waste disposal will be 
greater than the value of the credit. The 
Treasury Department and the IRS appre-
ciate this commenter feedback and have 
taken it into consideration. Because this is 
a technical claim that must be evaluated 
in the context of an LCA and is applicable 
to only certain categories of feedstock, it 
would not be appropriate to incorporate 
these recommendations in the text of the 
final regulations as a generally applicable 
rule.

In the preamble to the proposed regu-
lations, the Treasury Department and the 
IRS also requested comment on whether 
the classification of feedstocks as prod-
ucts, co-products, byproducts, or waste 
change depending on the technology. 
Specifically, the Treasury Department and 
the IRS asked whether products, co-prod-
ucts, byproducts, and waste should be 
described and accounted for differently if 
derived from biogenic sources.

The Treasury Department and the IRS 
received a wide range of comments in 
response to this question. A number of 
commenters requested that either all or 
a subset of woody biomass feedstocks 
be designated as waste or residue, with 
many pointing to woody biomass-specific 
industry definitions of terms like waste, 
residue, co-product, and byproduct. Some 
commenters requested that woody bio-
mass feedstocks be designated as waste 
or residue if the feedstock is not intention-
ally grown and harvested for wood energy 
applications or if the feedstock is grown in 
a particular region where woody biomass 

has an alternative fate that is typically 
high in GHG emissions. One commenter 
requested that woody biomass feedstock 
that is left over from the manufacturing 
and repair of wood pallets be classified as 
a residue. 

One commenter suggested that prod-
ucts, co-products, byproducts, and waste 
be accounted for differently if derived 
from biogenic sources by using ASTM 
D6866 Method B to determine and report 
their biogenic content. This commenter 
noted this standard’s use in Canada’s 
Clean Fuels Regulation. 

Other commenters recommended 
against classifying woody biomass feed-
stocks as waste or residue. Some stated 
that the definition of these terms as used 
in the forest industry is broadly defined 
and does not sufficiently consider alter-
native uses of the feedstock. Some further 
expressed concern that the appropriate 
designation of woody biomass as a res-
idue or a waste is not verifiable after its 
initial processing by foresters. 

One commenter asked that the final 
regulations clarify whether the LCA will 
recognize treatment of residue materials 
as distinct from waste. The commenter 
further recommended that forestry and 
logging residues should be defined as 
“materials generated by some other pro-
cess, where the alternative fate is decom-
position or burning without energy recov-
ery.” The commenter suggested that such 
materials should not be designated as res-
idues if their most likely alternative fate is 
decay because it is less carbon intensive 
than burning the materials for electricity. 

One commenter recommended that 
trees harvested for the forest biomass 
industry that come from land harvested 
entirely (or almost entirely) to satisfy 
wood pellet or bioenergy demand not 
be designated as byproducts. The com-
menter stated that because the trees would 
not have been harvested but for demand 
from the forest biomass industry, they are 
therefore the primary economic driver of 
the harvest and thus not a byproduct. The 
commenter further recommended that the 
final regulations clarify what it means for 
a material to be the primary economic 
driver of a process. 

The Treasury Department and the IRS 
also received a comment about the desig-
nation of materials used by a WERP facil-

ity. A commenter recommended that the 
final regulations treat such waste heat as 
a waste product. 

The Treasury Department and the 
IRS appreciate these commenters’ feed-
back and have taken it into consideration. 
Because technical and fact-specific sug-
gestions regarding designation or emis-
sions accounting for a particular feedstock 
must be evaluated in the context of an 
LCA, the suitability of these recommen-
dations requires further consideration 
of their application to specific cases and 
these recommendations are not included 
in these final regulations at this time. 

The Treasury Department and the IRS 
have also determined that distinguishing 
between residues and wastes in the final 
regulations is unnecessary. The principles 
for categorizing and evaluating the GHG 
emissions of materials that are provided in 
these final regulations require an assess-
ment of their associated uses or removal 
or disposal processes, as applicable, and 
associated GHG emissions. This require-
ment mitigates the need to address a dis-
tinction between residues and wastes as a 
residue may be categorized within one of 
the categories defined earlier. 

The Treasury Department and the IRS 
have further determined that further clar-
ification of the term “the primary eco-
nomic driver of the process” within the 
previously described definitions is not 
necessary in the final regulations because 
this concept provides sufficient clarity in 
conducting an LCA. 

3. LCA Modeling Topics

a. Certain issues related to LCA baselines 
and modeling

The preamble to the proposed regu-
lations posed twelve questions related to 
factors that must be considered to assess 
the net GHG emissions associated with the 
production of electricity by a C&G Facil-
ity in the context of the section 45Y and 
48E credits. This list included questions 
on six subtopics, including about: (1) the 
creation and maintenance of LCA base-
lines; (2) existing models and data sources 
that could be used for modeling; (3) how 
to account for incentives created by the 
section 45Y and 48E credits; (4) how to 
establish feedstock categories; (5) how 
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to assess shocks; and (6) how to account 
for variation and uncertainty in models. 
Responses to comments received about the 
creation and maintenance of LCA base-
lines can be found in section VIII.C.2.c. of 
this Summary of Comments and Explana-
tion of Revisions. Responses to comments 
received about how to account for incen-
tives created by the section 45Y and 48E 
credits can be found in section VIII.D.2. 
of this Summary of Comments and Expla-
nation of Revisions. This section contains 
responses to the comments received on 
the other four sub-topics listed earlier.

i. Feedstock categorization

The preamble to the proposed regu-
lations requested comment on feedstock 
classification and posed a series of ques-
tions. The Treasury Department and the 
IRS received a number of comments in 
response to these questions. One com-
ment expressed support generally for the 
idea of differentiating between subcatego-
ries of feedstock in the LCA, and another 
comment recommended subcategorizing 
feedstocks to the greatest extent possible. 

The Treasury Department received 
a number of comments on the topic of 
whether to subcategorize biomass feed-
stocks to differentiate between feedstock 
that is waste and feedstock that is not. 
Several commenters expressed support for 
this idea, while several others expressed 
opposition to it. See section VIII.D.2. of 
this Summary of Comments and Explana-
tion of Revisions for further discussion of 
categorizing some feedstock as waste.

The Treasury Department and the IRS 
received comments that provided a range 
of suggestions regarding how best to cat-
egorize woody biomass feedstocks. A few 
opposed subcategorization of woody bio-
mass feedstocks. One commenter recom-
mended that forest biomass feedstocks be 
considered one type or category of facil-
ity to avoid unduly burdensome complex 
analysis. Another who opposed subcate-
gorizing feedstock altogether urged that, 
in the event that forest biomass feedstocks 
are subcategorized, the Treasury Depart-
ment require reliable, verifiable bases for 
each sub-categorization as a means of 
reducing uncertainty. Several comment-
ers endorsed the idea of creating subcat-
egories of woody biomass feedstock and 

provided various recommendations about 
how to do so. One commenter recom-
mended that trees be categorized based 
upon species and upon management prac-
tices such as clear cutting or thinning to 
most accurately capture “carbon debt 
payback times.” Another recommended 
that woody biomass forest feedstock be 
categorized based on use, with at least five 
categories, including saw timber, low-
grade roundwood or pulpwood, forestry 
or harvesting residues, sawmill and other 
woody industry residues, and post-con-
sumer waste wood. A different commenter 
suggested creating feedstock categories 
that are further divided by the feedstock’s 
potential alternative fates. 

Several commenters provided informa-
tion or recommendations on how blends 
of fuels or feedstocks should be treated in 
the LCA or the annual publication of emis-
sions rates. One commenter suggested 
that precaution is warranted to ensure that 
facilities using a blend of fuels are not 
deemed to have a net GHG emissions rate 
of not greater than zero if they do in fact 
have a positive net GHG emissions rate. 
Another commenter recommended that 
the LCA accommodate site specific feed-
stock use, which may include mixed feed-
stocks or blending with RNG. Finally, one 
commenter stated that there are several 
options for providing an emissions rate to 
facilities that use a mix of feedstocks. This 
commenter further stated that the Secre-
tary could provide a formula by which 
taxpayers can use the published emissions 
rates in the Annual Table to calculate their 
facility’s rate; that all facilities using a 
blend of fuels could be required to obtain 
an emissions rate via the provisional emis-
sions rate (PER) process; or that facilities 
using multiple fuels could be deemed to 
be multiple separate facilities for the pur-
poses of the credit and a rate calculated for 
each facility.

The Treasury Department and the IRS, 
appreciate these recommendations and 
have taken them into consideration. How-
ever, given the diversity of fuel and feed-
stock blends that may be evaluated for the 
purposes of the section 45Y and 48E cred-
its, incorporating specific requirements 
suggested by these commenters in the text 
of the final regulations would be inap-
propriate as a generally applicable rule. 
Therefore, the commenters’ recommenda-

tions will not be included in the text of the 
final regulations.

ii. Shocks

In the preamble to the proposed regu-
lations, the Treasury Department and the 
IRS posed several questions about the 
treatment of shocks in modeling. One 
such question solicited comment regard-
ing what factors should be considered to 
determine the appropriate scale(s) of feed-
stock demand changes or other shocks to 
evaluate the extent to which the produc-
tion, processing, and use of the feedstocks 
used for electricity production results in 
net greenhouse gas emissions. One com-
menter recommended that the scale of 
demand be assessed in the context of what 
types of feedstocks are most likely to be 
used, which the commenter recommends 
projecting based on current practice.

In the preamble to the proposed reg-
ulations, the Treasury Department and 
the IRS further requested comment on 
whether shocks should reflect a small 
incremental increase in the use of the feed-
stock to reflect the marginal impact or a 
large increase to reflect the average effect 
of all potential users. One commenter rec-
ommended that both approaches be used 
to provide a comprehensive understanding 
of the potential impacts of the change. 

Another commenter suggested that 
incremental increases may not accu-
rately reflect the consequences of a policy 
because large demand shocks can have 
qualitatively different effects than incre-
mental shocks. This commenter further 
stated that a shock that reflects all users 
can be a poor tool in cases in which local 
markets are important. This commenter 
recommended estimating regional factors 
before averaging to find the effect on all 
users and suggested that model testing be 
similarly applied to evaluate differences 
between marginal increases in feedstock 
demand and absolute demand provided in 
the region.

In the preamble to the proposed regu-
lations, the Treasury Department and the 
IRS also requested comment on what the 
general increment of the shock could be 
and whether it should be specified as an 
absolute or relative increase. One com-
menter suggested that when demand is not 
pre-determined, scenario modeling could 
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be used to evaluate potential effects. The 
commenter recommended complement-
ing this analysis with a series of marginal 
model runs to evaluate how an increase in 
demand impacts model results. 

Finally, in the preamble to the proposed 
regulations, the Treasury Department and 
the IRS requested comment on what fac-
tors should be considered to determine 
whether shocks for different feedstocks 
should be implemented in isolation (sep-
arate model runs), in aggregate (for exam-
ple, as an across-the-board increase in 
biomass usage endogenously allocated 
by the model across feedstocks), or some-
thing in between (for example, separately 
model agriculture-derived and forest-de-
rived feedstocks, but endogenously allo-
cate within each category). A commenter 
recommended that similar feedstocks that 
offer comparable results in model testing 
be implemented in aggregate. Another 
commenter suggested that in a regulatory 
framework, it is likely most appropriate to 
model at the asset level, such as by mod-
eling a shock applied to the surrounding 
landscape based on anticipated demand 
for feedstock of a new bioenergy invest-
ment.

The Treasury Department and the 
IRS appreciate these recommendations 
and have taken them into consideration. 
However, given the complexity of mod-
eling shocks in the LCA and the diver-
sity of fuels and feedstocks that may be 
evaluated for the purposes of the section 
45Y and 48E credits, incorporating the 
specific requirements suggested by these 
commenters in the final regulations would 
be inappropriate as a generally applicable 
rule. Therefore, the commenters’ recom-
mendations will not be included in the 
final regulations.

iii. Variation and uncertainty in models

In the preamble to the proposed regu-
lations, the Treasury Department and the 
IRS posed a number of questions about 
the treatment of variation and uncertainty 
in evaluating model estimates. Comment-
ers provided a range of recommendations 
in response to these questions. Some sug-
gested that modeling multiple outcomes 
is an important factor in reducing the 
uncertainty of modeled GHG emissions 
changes. One commenter further rec-

ommended that Treasury be transparent 
about the assumptions made when mod-
eling, ensure that biomass feedstock utili-
zation assumptions are backed by robust 
traceability and a supply chain of custody 
to ensure that the biomass modeled in the 
LCA is the biomass transported across the 
supply chain, and use conservative esti-
mates. Another commenter recommended 
a similarly precautionary approach in 
situations in which a given assumption 
could “fully flip” an outcome from being 
calculated as a net climate benefit to being 
calculated as a net climate harm. 

One commenter noted their support 
for the use of consequential modeling, 
stating that their recommendation is “in 
part” because land sector modeling is 
frequently subject to large uncertainties 
that are better addressed by effective pol-
icy design than by embedding quantified 
impacts within the regulatory framework. 
The commenter stated that this is espe-
cially true when applying complex econo-
metric modeling to scenarios relying on 
large temporal and spatial boundaries. 

Another commenter similarly noted 
that longer assessment horizons increase 
uncertainties and asserted that using an 
assessment horizon that constrains the 
compounding effects of uncertainties is an 
essential component to limit uncertainty. 
This commenter further recommended 
against the use of economic models, stat-
ing that they generate unacceptable levels 
of uncertainty. 

The Treasury Department and the IRS 
appreciate these recommendations and 
have taken them into consideration. How-
ever, given the complexity of considering 
variation and uncertainty in evaluating 
model estimates and the diversity of fuels 
and feedstocks that may be evaluated for 
the purposes of the section 45Y and 48E 
credits, incorporating the specific require-
ments suggested by these commenters 
in these final regulations would be inap-
propriate as a generally applicable rule. 
Therefore, although the considerations 
that commenters raise – such as the impor-
tance of verification and the uncertainty 
inherent to modeling – have been incor-
porated in concept in other aspects of the 
LCA and substantiation requirements, the 
commenters’ specific recommendations 
will not be included in these final regula-
tions.

b. Recommended models and modeling 
sources

i. Recommended LCA models

In the preamble to the proposed reg-
ulations, the Treasury Department and 
the IRS requested comment regarding 
what existing model or suite of models 
are capable of completing an LCA con-
sistent with the section 45Y(b)(2)(B) and 
proposed §1.45Y-5(d) and (e) and asked 
for additional information regarding sug-
gested models. Commenters provided a 
wide range of views. Several comment-
ers requested a consistent and technolo-
gy-neutral approach be adopted for LCA 
assessment of all renewable energy tech-
nology and from all feedstocks. Another 
commenter emphasized that whatever 
model is employed, it is critical that it 
reflects current peer reviewed literature 
and is well supported by available data 
and science. 

Most commenters strongly advocated 
for the use of a version of the GREET 
model to complete an LCA consistent with 
requirements of the section 45Y and 48E 
credits. Several commenters noted that 
the GREET model is thorough, widely 
accepted, and the ideal model to be used 
for tax incentives in the IRA. These com-
menters further asserted that allowing the 
GREET model as the assessment tool for 
the section 45Y and 48E credits (in addi-
tion to the section 40B and 45V credits) 
would further bring all the emission calcu-
lations required under the IRA tax credit 
provisions under a single verification 
regime, which could be controlled by U.S. 
Federal agencies responsible for imple-
menting the IRA 2022 tax incentives. A 
commenter emphasized that methodolog-
ical consistency between IRA tax credits 
is important to avoid unintended market 
effects, particularly if credited products 
under sections 45Y and 48E, 40B, and 
45V have overlapping accounting bound-
aries (for example, RNG lifecycle emis-
sions are relevant under all four). Nota-
bly, most commenters overwhelmingly 
supported the use of the GREET model 
for the emissions assessment required by 
sections 45Y and 48E without specifying 
a specific version of the GREET model.

While supporting the use of the 
GREET model, a commenter noted that 
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the GREET model is still an approxi-
mation of reality and must be regularly 
updated to reflect real-world trends and 
the latest research. Several commenters 
recommended that the Treasury Depart-
ment and the IRS leverage both the exist-
ing GREET model and EPA modeling to 
inform feedstock-specific GHG emissions 
rates and associated avoided emissions.

Other commenters specifically 
requested that the former ANL-GREET 
model, (now referred to as the R&D 
GREET model) be used. Specially, these 
commenters asserted that the Treasury 
Department and the IRS adopt the 2023 
R&D GREET model (or a successor) for 
emissions assessments for the section 
45Y and 48E credits. These commenters 
note that this would assist the Treasury 
Department and the IRS in timely pro-
viding a model and allow for efficien-
cies going forward as the R&D GREET 
model is already regularly updated. These 
commenters also assert that using the 
R&D GREET model (or a successor) will 
make the LCA process clearer, more cer-
tain, and more effective, consistent with 
congressional intent to encourage the 
deployment of zero-emission technolo-
gies. Other commenters suggested the 
use of the R&D GREET model because it 
takes methane leakage and counterfactual 
assumptions into account. A commenter 
noted that using the R&D GREET model 
will reduce the prospect of relying on the 
PERs process because the R&D GREET 
model allows for site-specific RNG car-
bon intensity scores. Another commenter 
noted that the R&D GREET model is 
another publicly available model which 
has incorporated a process model for esti-
mating emissions from landfills. How-
ever, the commenter noted that the current 
version of the GREET R&D model needs 
several updates and modifications to prop-
erly reflect the latest peer-reviewed infor-
mation. 

Several commenters opposed the use 
of the GREET model. A commenter noted 
that the GREET model lags deployment 
and so favors longer established tech-
nologies like wind and solar to the det-
riment of technologies such as biomass 
gasification with CCS. This commenter 
noted that relying on the GREET model 
would certainly disadvantage and perhaps 
disqualify new technologies that are the 

most carbon-negative, while simultane-
ously favoring projects which would use a 
fuel such as municipal solid waste, which 
is not climate friendly, yet is considered 
by the model to be carbon-negative. This 
commenter also asserted that such a per-
verse incentive is not a desired outcome 
and yet is possible with the application 
of a static model to a dynamic industry 
deploying novel and first-of-kind technol-
ogies. Other commenters opposed the use 
of the GREET model by asserting that the 
GREET model underestimates avoided 
methane emissions from diverting waste 
from a landfill. The Treasury Department 
and the IRS do not believe that the R&D 
GREET model is the appropriate model 
for determining GHG emissions rates for 
the section 45Y and 48E credits because 
it does not conform to the principles and 
requirements for LCA analysis provided 
in this final regulation. 

Several commenters suggested the use 
of alternate models for a specific type 
of feedstock. For municipal solid waste 
(referred to as MSW), several commenters 
recommended the use of the MSW-DST 
and the EPA’s WARM models, which are 
publicly available waste management-fo-
cused lifecycle models. The MSW-DST 
is an LCA model tailored directly for the 
waste sector that has been used by the 
DOE’s National Renewable Energy Labo-
ratory (NREL) for previous analyses. The 
WARM model is provided by the EPA 
and specifically built to allow high-level 
comparisons of potential greenhouse gas 
emissions reductions, energy savings, and 
economic impacts when considering dif-
ferent materials management practices. 

A commenter expressed concern that 
both the MSW-DST and the WARM mod-
els require further refinements to ensure 
they are accurately quantifying the GHG 
emissions outcomes associated with 
diverting post-recycled waste from land-
fills to waste-to energy (WTE) facilities. 
The commenter noted that these models 
are not equipped to model emissions for 
other energy generation technologies and 
acknowledges that the use of these mod-
els for wastes, while potentially using the 
GREET model to evaluate other technolo-
gies, could pose challenges. 

For biomass, several commenters rec-
ommended the use of the California Bio-
mass Residue Emissions Characterization 

(C-BREC) model. These commenters note 
that the C-BREC model provides a robust 
LCA for forest residues used for electric-
ity generation, which enables detailed and 
transparent accounting for GHG and air 
pollutant emissions and evaluates emis-
sions across different project profiles, 
including the reference fate of unuti-
lized biomass. The commenter noted that 
although the C-BREC model results show 
that the emissions associated with wildfire 
risk are significant for biomass residues 
left in the forest, the wildfire probability 
factors used in the model are outdated and 
the real risk is much higher. Therefore, the 
commenter asserts that C-BREC likely 
underestimates the actual risk of wildfires 
in California, leading to potential under-
estimation of emissions from biomass res-
idues left in forests. 

Several commenters suggested mod-
els related to forest-related feedstocks. A 
commenter suggested the use of the pub-
lished C-ROADS and En-ROADS models 
to calculate forest ecosystem and har-
vested carbon estimates. The commenter 
noted that these dynamic models repre-
sent the carbon cycle, budgets and stocks 
of GHGs, radiative forcing, and the heat 
balance of the Earth. The commenter also 
noted that both models are freely available 
and fully documented. 

Another commenter supported the use 
of timber projection models like ATLAS 
(Aggregate Timberland Assessment Sys-
tem), which is managed and updated by 
the U.S. Forest Service, providing projec-
tions at regional and national scales. This 
commenter noted that ATLAS models 
different timber yield scenarios, and their 
respective implications for carbon stocks.

Additionally, a commenter supported 
the use of the Landscape Carbon Factor 
Tool, developed by the American Forest 
Foundation, to calculate net carbon stock 
changes in forest regions of variable sizes 
using the USFS Forest Inventory Assess-
ment (FIA) data. The commenter noted 
that this tool can provide important data 
on the current state of carbon stocks in a 
sourcing area that can be used to inform 
a full consequential LCA, which will also 
predict future changes in carbon stocks. 
The commenter pointed out that this tool 
could be used as an initial screen to deter-
mine whether biomass will meet the “not 
greater than zero” emissions rate crite-



March 17, 2025	 1174� Bulletin No. 2025–12

rion provided that net forest stocks in the 
region of consideration are maintained or 
increased.

While no commenters suggested 
using the Forestry and Agricultural Sec-
tor Optimization Model with Greenhouse 
Gases (FASOM-GHG) Model to assess 
GHG emissions for purposes of the sec-
tion 45Y and 48E credits, several com-
menters specifically asserted that the 
Treasury Department and the IRS should 
not adopt it for this purpose. These com-
menters noted that the FASOM-GHG 
model is not a credible source of esti-
mates of wood harvest emissions due to a 
lack of global analysis, poor performance 
for this purpose, lack of reasonable cost 
data and contradiction with known esti-
mates, and structural bias.

The Treasury Department and the 
IRS appreciate the thoughtful responses 
provided by commenters. After taking 
into account the wide variety of differ-
ent mechanisms for generating electric-
ity through combustion or gasification 
that would require an LCA, the Treasury 
Department and the IRS have determined 
that there is not a clear or obvious single 
model or models that would be appropri-
ate for all situations. After consideration 
of these comments, the Treasury Depart-
ment and the IRS will coordinate with 
Federal agency scientific and technical 
experts on the selection and development 
of a model or models to assess net GHG 
emissions for purposes of the section 45Y 
and 48E credits.

ii. Recommended data sources and peer-
reviewed studies 

In the preamble to the proposed regu-
lations, the Treasury Department and the 
IRS requested comments regarding what 
data sources and peer-reviewed studies 
provide information on different feed-
stock production systems that would be 
most important to consider for gathering 
data for LCA modeling. The Treasury 
Department and the IRS also noted that 
these sources and studies should provide 
information on the feedstock produc-
tion process (ideally, beginning with the 
extraction or generation of the feedstock 
and ending at the electrical meter) and on 
markets related to the feedstock produc-
tion process. 

The commenters recommended a wide 
range of data sets to provide information 
on different feedstock production systems. 
A commenter noted that feedstock produc-
tion systems vary by industry and should 
be assessed on an industry-by-industry 
basis. However, the same commenter also 
noted that the same principles can be used 
to make decisions on feedstock produc-
tion system irrespective of the industry. 

For biomass, a commenter recom-
mended the use of forest inventories that 
characterize the stocks of carbon in dif-
ferent forests. This commenter noted the 
USDA Forest Service’s Forest Inventory 
and Analysis (FIA) Program as an open-
source, nationally consistent inventory of 
forest resources that is regularly updated. 
Further, the commenter noted that the FIA 
database provides comprehensive infor-
mation on forest stand characteristics, 
growth rates, and carbon stocks across 
different regions of the United States. It 
employs direct measurements from a net-
work of permanent sample plots, offer-
ing high-quality, empirical data at both 
regional and national scales. 

For MSW, several commenters noted 
that the EPA should be referenced as a pri-
mary source of information on the phys-
ical properties of MSW and specifically 
pointed to the EPA’s emission factor data-
base, AP-42: A Compilation of Emissions 
Factors from Stationary Sources (AP-42), 
based on data from 40 landfills, U.S. EPA 
Landfill Gas Emission Model (Land-
GEM) default L0 for inventory purposes. 
Additionally, a commenter noted that the 
importance of data reported from the com-
bustion of MSW at existing WTE facilities 
to the EPA’s GHGRP. These commenters 
asserted that given the extensive monitor-
ing employed at WTE facilities, they can 
serve as a critical source of lifecycle data, 
including for biogenic carbon fraction and 
total carbon content both for WTE emis-
sions and to serve as a possible resource 
for data on process inputs used for the 
baseline scenario of landfilling. 

The Treasury Department and the IRS 
appreciate the data sources provided by 
commenters. Given the extensive range of 
feedstocks and types of facilities, and the 
fact that no data source seems to address 
all use cases, the Treasury Department 
and the IRS are continuing to evaluate 
and consider the utility of the data sources 

identified by commenters. The Treasury 
Department and the IRS will coordinate 
with Federal agency scientific and tech-
nical experts on the use of data sets in 
the development of a model or models to 
assess GHG emissions for purposes of the 
section 45Y and 48E credits. 

E. Treatment of specific types of facilities 
and feedstocks 

1. Combined Heat and Power (CHP) 
Property

Section 45Y(g)(2)(A) provides that the 
kWh of electricity produced by a taxpayer 
at a qualified facility includes any produc-
tion in the form of useful thermal energy 
by any CHP property within such facility, 
and the amount of GHGs emitted into the 
atmosphere by such facility in the produc-
tion of such useful thermal energy will 
be included for purposes of determining 
the GHG emissions rate for such facility. 
The inclusion of thermal energy produc-
tion-related emissions in an LCA for a 
CHP property introduces additional con-
siderations, such as how to set an appro-
priate baseline for useful energy produc-
tion-related emissions and what rules 
should govern the attribution of emissions 
for thermal energy production. In the pre-
amble to the proposed regulations, the 
Treasury Department and the IRS indi-
cated an intention to clarify the principles 
for assessing the emissions related to the 
generation of useful thermal energy by a 
CHP property in an LCA in the final regu-
lations for the section 45Y and 48E credits 
and posed a number of questions. 

Several commenters requested that 
CHP property be categorized as non-
C&G Facilities. A commenter requested 
that CHP property that derives its energy 
from facilities on the “categorically non-
C&G” list should also be included on that 
list. However, the statute does not alter 
the definition of a “qualified facility” for 
CHP property, and the Treasury Depart-
ment and the IRS therefore do not have 
the authority to treat CHP property that 
produce electricity through combustion 
or gasification any differently from other 
facilities (that is, the same rules for clas-
sifying facilities and determining emis-
sions rates apply). However, the Treasury 
Department and the IRS note that certain 
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types of CHP facilities may meet the defi-
nition of a Non-C&G Facility if they do 
not produce electricity and heat through 
combustion. 

Under the statute, to determine the 
amount of GHGs emitted by a C&G CHP 
property, the LCA must include the net 
GHG emissions emitted by that facility in 
the production of useful thermal energy. 
For purposes of an LCA for a CHP prop-
erty, the Treasury Department and the IRS 
asked what principles should govern how 
GHG emissions from the production of 
useful thermal energy are calculated. In 
response, several commenters advocated 
for the use of an output-based standard 
for emissions calculation for a CHP prop-
erty. An output-based standard is based 
on emissions per unit of energy generated 
rather than amount of fuel used, which 
is addressed in an input-based standard. 
Commenters asserted that an output-based 
standard is appropriate to govern an LCA 
for a CHP property because it produces 
two useful outputs (electrical and thermal 
energy) that are each fully credited under 
this analysis. 

Additionally, several commenters rec-
ommended that the final regulations adopt 
LCA principles similar to those incorpo-
rated by the 2023 R&D GREET model 
(or a successor), which includes inputs for 
“equivalent electric efficiency using fuel 
allocated to power generation” and “over-
all plant conversion efficiency.” These 
commenters supported this recommen-
dation by noting that this LCA approach 
would incorporate principles similar to the 
LCA principles used for the section 40B 
and 45V credits. A commenter noted that 
an LCA for natural gas-fired CHP prop-
erty should account for lower emission 
gas supplies, or use assumptions for proj-
ect-specific leakage rates, to encourage 
suppliers to reduce methane leakages. The 
Treasury Department and the IRS appreci-
ate this feedback and will consider these 
recommendations as LCA development 
for CHP property continues.

In the preamble to the proposed regu-
lations, the Treasury Department and the 
IRS requested comment regarding what 
principles should be used to determine the 
baseline for useful thermal energy pro-
duction by a CHP property. In response, 
several commenters noted that fossil fuel 
displacement should be the baseline for 

an LCA for a CHP property. The com-
menters asserted that to quantify the GHG 
emissions savings of a CHP property, the 
emissions from the CHP property should 
be subtracted from the fuel use that would 
normally occur without the CHP property 
in place—normally generating heat from 
an onsite natural gas boiler and using 
power from offsite generation power-
ing the grid. The commenters suggested 
establishing a baseline emissions profile 
and then quantifying expected GHG emis-
sion reductions and providing methods for 
accounting for the displacement of mar-
ginal grid resources to account for energy 
efficiency improvements. To support this 
recommendation, the commenters gen-
erally cited common LCA practice, ISO 
guidance, and the plain language of the 
CAA for calculating GHG emissions. 

A commenter recommended that an 
LCA assess GHG emissions from the 
production of useful thermal energy in a 
CHP property by using a baseline emis-
sions rate composed of (i) an electric-only 
plant using the same prime mover design 
(make/model of the steam turbine, com-
bustion turbine or reciprocating engine 
plant) producing the same net quantity of 
electricity generation as produced in the 
CHP property; and (ii) a natural gas boiler 
producing the same net quantity of use-
ful thermal energy produced in the CHP 
property. The GHG emissions from the 
production of useful thermal energy in the 
CHP property would then be calculated 
by subtracting the emissions of the CHP 
property (based on LCA emissions per 
unit of fuel consumed) and the net gener-
ation of electrical and thermal energy (net 
of energy produced and used within the 
facility before energy is exported from the 
facility) from the baseline emissions.

Similarly, a commenter noted that 
following the GHG Protocol for Project 
Accounting, the typical baseline for C&G 
projects would include the current fate of 
the residue, the current emissions associ-
ated with the grid where the project would 
be located, and the current energy source 
for thermal energy when looking at a CHP 
property. The commenter recommended 
that an LCA is conducted for the baseline, 
and an LCA is conducted for the proposed 
project. The difference between these two 
is the “net” GHG emissions rate for the 
project.

Additionally, several commenters sup-
ported the adoption of displacement prin-
ciples by noting that biologic carbon (such 
as wood) would enter the atmosphere 
regardless of whether it is combusted or 
through the ecological process of decom-
position once a tree dies. Conversely, 
these commenters noted that fossil fuels 
are sources of geologic carbon that would 
otherwise not enter the atmosphere if not 
for their combustion. Therefore, the com-
menters asserted that wood utilized for 
cogeneration releases no additional net 
carbon to this cycle and can even reduce 
emissions when used as a substitute for 
fossil fuels. 

While supporting the adoption of dis-
placement principles in an LCA, several 
commenters also advocated for the final 
regulations to give credit for avoided 
GHG emissions from the alternative fate 
of the biomass which include being piled 
and burned with uncontrolled criteria 
pollutants and GHG emissions; masti-
cated and left on-site, increasing fuels for 
future fires; or transported long distances 
to available disposal sites, incurring high 
costs and associated emissions. These 
commenters also noted that an LCA must 
credit emissions offsets by biomass gener-
ated energy when compared to the emis-
sions from alternative replacement power. 
These commenters noted that if these two 
considerations are allowed, utilization of 
woody biomass will easily be shown to 
be carbon neutral or likely negative, with 
net GHG emissions at an acceptable level. 
The issues raised by these comments are 
addressed in section VIII.C. of this Sum-
mary of Comments and Explanation of 
Revisions.

Section 45Y(g)(2)(A) provides a spe-
cial rule for CHP property, which explic-
itly includes any production in the form 
of useful thermal energy in the calcula-
tion of the credit as well as the amount of 
GHG emissions from the facility in the 
production of such useful thermal energy. 
After consideration of the comments, the 
Treasury Department and the IRS have 
determined that the best reading of sec-
tion 45Y(g)(2)(A) is that thermal energy 
produced by a CHP property is accounted 
for with the electricity produced by the 
facility in assessing the GHG emissions 
from the facility. As a result, the baseline 
for GHG emissions from thermal energy 
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produced by a CHP property are zero, 
which is consistent with LCA accounting 
for electricity and provides a consistent 
baseline between electrical and thermal 
energy. Even though it is a departure from 
some of the LCA methods typically used 
within the CHP industry, this treatment is 
an option within LCA accounting meth-
odology that is consistent with the princi-
ples and requirements for an LCA used to 
determine a GHG emissions rate for pur-
poses of sections 45Y and 48E. 

Additionally, the preamble to the pro-
posed regulations noted that there may 
be scenarios in which a facility generates 
electricity that is used (i) by the electric-
ity generation facility in the production 
of electricity; or (ii) in the production of 
fuel ultimately consumed by that facil-
ity to generate electricity. For example, 
a wastewater treatment plant’s post-pro-
cessing materials are digested to pro-
duce biogas; this biogas is then used in 
a CHP property that produces electricity; 
and this electricity is consumed by the 
wastewater treatment facility. The Trea-
sury Department and the IRS requested 
comment on what principles should be 
used to determine how GHG emissions 
from the consumption of electricity in the 
production of electricity or in the produc-
tion of the fuel consumed by the facility 
are calculated. In response, a commenter 
noted they were not aware of any circum-
stances in which any CHP property host 
would consume electricity from the CHP 
property for the sole or primary purpose 
of generating electricity. The commenter 
also noted that generally facilities host-
ing CHP property use the electricity and 
thermal energy onsite to meet the needs 
of host facility or export that energy via 
the grid or district energy system respec-
tively. The commenter asserted that to the 
extent such facilities support the produc-
tion of useful biogas from the wastewater 
stream that can be used for future fuel for 
the CHP property, the Treasury Depart-
ment and the IRS should not craft rules 
that would discourage productive use of 
byproducts as fuel. 

The Treasury Department and the 
IRS confirm that the rules provided in 
these final regulations are not intended to 
encourage or discourage certain fuels or 
feedstocks for electricity production but to 
outline LCA principles such that LCAs of 

C&G Facilities, including CHP property, 
result in impartial and robust assessments 
of net GHG emissions across feedstocks, 
fuels, and facility types to determine eli-
gibility.

The preamble to the proposed regu-
lations similarly noted that there may be 
scenarios in which a facility self-con-
sumes thermal energy that it produces, for 
example, if a facility generates steam as a 
byproduct that is used (a) by the facility 
to turn a turbine that generates electricity 
or (b) to clean or compress fuel ultimately 
consumed by that facility to generate elec-
tricity. The Treasury Department and the 
IRS requested comment regarding what 
principles should be used be used to deter-
mine GHG emissions from the self-con-
sumption of thermal energy by the CHP 
property. In response, a commenter pro-
posed that facilities should not be assessed 
based on the purposes for which the useful 
energy is used, including both electricity 
and the heat in the case of a CHP property. 
Proposed §1.45Y-5(d)(2)(ii) provided that 
the ending boundary “for electricity that 
is transmitted to the grid or electricity that 
is used on-site is the meter at the point of 
production of the C&G Facility” therefore 
the use of the electricity does not impact 
the LCA assessment as it is outside of the 
LCA system boundary. See section VIII.C. 
of this Summary of Comments and Expla-
nation of Revisions for additional discus-
sion of comments pertaining to the LCA 
ending boundary.

The anticipated future baseline sce-
nario as described in §1.45Y-5(d)(2)(iii) 
will not be impacted by whether the elec-
tricity is sold to the grid or used onsite. 
Therefore, whether the electricity gener-
ated from any type of facility, including a 
CHP property, is supplementing or replac-
ing an existing power source onsite or grid 
electricity for the host facility (for exam-
ple, a wastewater treatment plant) will not 
impact the LCA of the generating facility. 

2. Biomass 

The Treasury Department and the IRS 
received a number of comments pertain-
ing to the use of biomass as a feedstock 
in the production of electricity. While 
these comments and their responses are 
addressed throughout this Summary of 
Comments and Explanation of Revisions, 

the following paragraphs address com-
ments regarding the substantiation of eli-
gibility for the section 45Y and 48E cred-
its for taxpayers whose C&G Facility uses 
biomass as a feedstock. 

In the preamble to the proposed regu-
lations, the Treasury Department and the 
IRS requested comment on the types of 
documentation that taxpayers should be 
required to maintain to substantiate eligi-
bility for the section 45Y and 48E credits. 
Specifically, comment was requested on 
the types of documentation or substanti-
ation a taxpayer should maintain to estab-
lish that an input in the supply chain of a 
fuel or feedstock used for electricity pro-
duction has the energy attributes or other 
relevant characteristics that were taken 
into account in determining a GHG emis-
sions rate; what existing systems, indus-
try standards, or practices may be used 
to substantiate that a facility’s operations 
and supply chain for such inputs resulted 
in a GHG emissions rate that is not greater 
than zero; how to develop such tracking 
and verification systems if they do not cur-
rently exist and how long development of 
such systems may take; and what supply 
chain tracing systems or verification bod-
ies address fuels or feedstocks that may be 
commonly used by facilities that may be 
eligible for the section 45Y and 48E cred-
its.

The Treasury Department and the IRS 
received a number of comments about 
whether taxpayers should be required to 
maintain documentation or provide third-
party verification of fuels or feedstocks in 
order for their qualified biomass facility 
to be eligible for the section 45Y and 48E 
credits. While some noted the importance 
of oversight and independent means of 
verification to properly substantiate that 
inputs to fuel or feedstock have the energy 
attributes or other relevant characteristics 
that were taken into account in determin-
ing a GHG rate, others disagreed. Some 
commenters requested that taxpayers 
whose qualified facilities have less than 
one megawatt of capacity not be required 
to maintain or provide any documentation 
to be eligible for the section 45Y and 48E 
credits. These commenters further recom-
mended that taxpayers be required only to 
self-attest to the volume of biogenic feed-
stock received under a given category for 
that year, total generation, and percentage 
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of fuel usage, similar to the procedure 
that currently exists for biomass facilities 
participating in the California Bioenergy 
Market Adjusting Tariff (BioMAT).

Other commenters suggested verifica-
tion bodies or tools for use in confirming 
the GHG emissions rate of qualified bio-
mass facilities. One commenter suggested 
a tool in development that they have com-
missioned to calculate net carbon stock 
changes in forest regions. Other com-
menters suggested existing third-party 
certifications, such as those provided by 
the Sustainable Forestry Initiative (SFI), 
the Forest Stewardship Council (FSC), 
the Sustainable Biomass Program (SBP), 
and the International Sustainability and 
Carbon Certification System (ISCC). 
However, some commenters critiqued the 
design of these certifications, asserting 
that they provide inadequate monitoring 
and enforcement. 

The Treasury Department and the IRS 
appreciate the information shared by com-
menters on these matters and have taken 
it into consideration. Woody biomass can 
pose unique issues warranting verifica-
tion because wood sourced from different 
types and parts of trees may have very 
different LCA profiles but appear uniform 
after processing and upon delivery to an 
electricity production facility. The Trea-
sury Department and the IRS intend to 
provide additional information in future 
guidance about how taxpayers should 
substantiate compliance with the statute’s 
requirements. See section VIII.J. of this 
Summary of Comments and Explanation 
of Revisions for more information about 
substantiation. To ensure that C&G Facil-
ities that utilize biomass feedstocks meet 
the statutory requirement of a net GHG 
emissions rate not greater than zero, the 
Treasury Department and the IRS antici-
pate that it may be appropriate to require 
or encourage taxpayers to maintain third-
party certification that verifies that these 
facilities meet the criteria that the LCA 
has found are necessary for a facility to 
meet this statutory requirement. 

3. Waste-to-Energy (WTE) Facilities

The Treasury Department and the IRS 
received many comments pertaining to the 
use of WTE facilities in the production of 
electricity. While these comments and 

their responses are addressed throughout 
this preamble, including in section VIII.C. 
(LCA Requirements), the following para-
graphs address comments regarding the 
eligibility for the section 45Y and 48E 
credits for taxpayers that use WTE facil-
ities (such as landfills and waste incinera-
tors) in the production of electricity. 

Commenters have sharply divergent 
views regarding the eligibility of WTE 
facilities for the section 45Y and 48E 
credits. Many commenters requested that 
the production of electricity from WTE 
facilities be specifically excluded from 
qualifying for the credits. To support 
this view, several commenters noted that 
WTE facilities are significant emitters 
of GHG emissions, and as it was clearly 
not the intent of Congress to allow GHG 
producing industries to be eligible for 
the credits, WTE facilities should not be 
eligible. These commenters also asserted 
that WTE facilities should not be eligible 
for the credits because WTE facilities are 
disproportionately located in low-income 
and marginalized communities and can 
endanger a community’s health. 

Conversely, several commenters 
strongly advocated for the eligibility of 
WTE facilities for the section 45Y and 
48E credits. These commenters noted that 
WTE facilities would have traditionally 
fit into the category of landfill or trash 
facilities once eligible for the section 45 
credit and therefore, should be eligible for 
the section 45Y and 48E credits. Several 
commenters requested that WTE facilities 
be included as Non-C&G Facilities on the 
Annual Table that will be published by the 
Treasury Department and the IRS. 

The Treasury Department and the IRS 
appreciate the input shared by comment-
ers and have taken it into consideration. 
Because WTE facilities produce electric-
ity through combustion, they are C&G 
Facilities, and whether a WTE facility is 
eligible for the section 45Y or 48E cred-
its must be assessed through an LCA. 
Accordingly, categorically excluding or 
including WTE facilities as eligible for the 
section 45Y and 48E credits is not appro-
priate unless and until their eligibility has 
been assessed and confirmed through an 
LCA that satisfies all the requirements of 
section 45Y(b)(2)(B) and these final regu-
lations. The final regulations will therefore 
not reflect these commenters’ suggestions. 

4. Use of Natural Gas Alternatives 

The Treasury Department and the IRS 
announced in the preamble to the pro-
posed regulations an intent to provide 
final regulations addressing electricity 
production that uses biogas, RNG, and 
fugitive sources of methane (collec-
tively, natural gas alternatives), for pur-
poses of the section 45Y and 48E credits. 
The assessment of GHG emissions with 
respect to such natural gas alternatives 
presents a complex set of technical ques-
tions. Thus, the preamble to the proposed 
regulations described various rules related 
to the use of natural gas alternatives in the 
production of electricity that the Treasury 
Department and the IRS were considering 
for inclusion in these final regulations. 
The preamble to the proposed regulations 
also included detailed comment requests 
about various aspects of the use of natu-
ral gas alternatives to inform the develop-
ment of these final rules. 

The Treasury Department and the IRS 
received many comments regarding the 
treatment of natural gas alternatives. While 
specific recommendations are addressed 
later in this section, commenters broadly 
emphasized the importance and complex-
ity of establishing appropriate alternative 
fates for these feedstocks. For example, 
some commenters noted that it is critical 
for the Treasury Department and the IRS 
to provide clear rules to enable RNG to be 
used in the production of clean electricity. 
Other commenters warned that failure to 
specify appropriate guardrails in this area 
could lead to incorrect emissions assess-
ments and substantial claims under sec-
tions 45Y and 48E for C&G Facilities that 
in fact have net rates of GHG emissions 
that are greater than zero, which would 
undermine the purpose of sections 45Y 
and 48E. 

The Treasury Department and the IRS 
agree with commenters that the determi-
nation of alternative fates for natural gas 
alternatives is both complex and import-
ant for accurately determining eligibility 
under sections 45Y and 48E. GHG emis-
sions rates for C&G Facilities gener-
ally must be determined consistent with 
section 45Y(b)(2)(B) and the rules pro-
vided in §1.45Y-5(d) and (f). Within this 
statutory and regulatory framework, the 
Treasury Department and the IRS have 
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determined that specifically addressing 
the assessment of alternative fates for nat-
ural gas alternatives will help ensure accu-
rate lifecycle GHG emissions determina-
tions and prevent improper credit claims, 
advance sound tax administration, and 
increase certainty for taxpayers. There-
fore, §1.45Y-5(e)(3) applies the rules in 
§1.45Y-5(d) and (f) to establish alterna-
tive fates for natural gas alternatives from 
certain sources that are used by a C&G 
Facility in the production of electricity. 
In assessing the alternative fates for cer-
tain sources of natural gas alternatives 
that may be used by a C&G Facility in the 
production of electricity, as provided in 
§1.45Y-5(e)(3), the Treasury Department 
and the IRS consulted extensively with 
interagency technical experts, including 
technical experts from the National Lab-
oratories, to ensure that the requirements 
of the section 45Y and 48E credits, as well 
as the rules in §1.45Y-5(d) and (f), were 
applied consistent with sound scientific 
principles. 

The use of natural gas alternatives and 
the assessment of lifecycle GHG emis-
sions (as defined in section 42 U.S.C. 
7545(o)(1)(H)) associated with such use is 
relevant beyond the section 45Y and 48E 
credits. For example, for purposes of the 
section 45V credit, §1.45V-4(f)(3) estab-
lishes alternative fates for certain natural 
gas alternatives used in the production of 
hydrogen. The Treasury Department and 
the IRS have concluded that it will pro-
vide taxpayer certainty and advance sound 
tax administration to require that alterna-
tive fates for natural gas alternatives be 
addressed consistently across sections 
45V, 45Y, and 48E, to the extent possible 
consistent with the requirements of each 
statute and incorporating consideration of 
comments.

After careful consideration of the 
numerous comments submitted in 
response to the proposed regulations’ 
specific requests for comment, the final 
regulations provide rules in §1.45Y-5(e) 
related to the use of natural gas alterna-
tives in the production of electricity and 
the assessment of GHG emissions with 
respect to natural gas alternatives. Rather 
than provide rules that would specify a 
single, generic alternative fate for all nat-
ural gas alternatives (for example, capture 
and flaring), the Treasury Department and 

the IRS have considered the technical 
characteristics of different sources of nat-
ural gas alternatives and sought to apply 
the approach most appropriate for each 
type of source to provide an administrable 
and robust alternative fate for each sector. 

a. Definitions

i. Biogas

The preamble to the proposed regula-
tions did not define the term “biogas,” but, 
in the interest of completeness and clarity, 
§1.45Y-5(e)(2)(i) clarifies that the term 
“biogas” means gas containing methane 
that results from the decomposition of 
organic matter under anaerobic condi-
tions. 

ii. Coal mine methane

The preamble to the proposed regula-
tions did not offer a definition of the term 
“coal mine methane,” but, in the interest 
of completeness and clarity, §1.45Y-5(e)
(2)(ii) provides that the term “coal mine 
methane” means methane that is stored 
within coal seams and is liberated as a 
result of current or past mining activities. 
“Liberated” coal mine methane (CMM) 
can be released intentionally by the mine 
for safety purposes, such as through mine 
degasification boreholes or underground 
mine ventilation systems, or it may leak 
out of the mine through vents, fissures, or 
boreholes. For the purpose of these reg-
ulations, the term “coal mine methane” 
does not include methane removed from 
virgin coal seams (for example, coal bed 
methane).

iii. Fugitive methane

The preamble to the proposed regula-
tions would have defined the term “fugi-
tive methane” to mean the release of 
methane through, for example, equipment 
leaks, or venting during the extraction, 
processing, transformation, and delivery 
of fossil fuels to the point of final use, 
such as CMM. Commenters noted that 
this definition was broad but did not rec-
ommend alternatives. The proposed defi-
nition is adopted in these final regulations 
without substantive change in §1.45Y-
5(e)(2)(iii). One commenter asserted that 

under no circumstances should methane 
from oil and gas operations be treated as 
fugitive methane because methane from 
oil and gas operations should be attributed 
the emissions profile of oil and natural 
gas production. The Treasury Depart-
ment and IRS understand this concern 
and note that the baseline and alternative 
fates relevant to certain sources of fugitive 
methane are further discussed at sections 
VIII.E.4.c.i.C. and E. of this Summary of 
Comments and Explanation of Revisions.

iv. Renewable natural gas

The preamble to the proposed regula-
tions would have defined the term “renew-
able natural gas” to mean “biogas that has 
been upgraded to be equivalent in nature 
to fossil natural gas.” Some comment-
ers suggested that the term “renewable” 
is misleading in this context because the 
production and use of such gas results 
in significant adverse impacts on public 
health and welfare. Although the Treasury 
Department and the IRS recognize these 
concerns, §1.45Y-5(e)(2)(iv) does not 
adopt the suggested change in terminol-
ogy because the term “renewable natural 
gas” is sufficiently clear, is a commonly 
used term in other regulatory programs 
and in commerce, and is unlikely to result 
in confusion. The term “renewable natural 
gas” and its proposed definition is there-
fore adopted without substantive change.

b. Considerations regarding GHG 
emissions assessments of the production 
of electricity using methane from natural 
gas alternatives 

The preamble to the proposed regu-
lations explained that the rules provided 
in the final regulations regarding natural 
gas alternatives would apply to all natu-
ral gas alternatives used for purposes of 
sections 45Y and 48E. The preamble to 
the proposed regulations described and 
requested comment on several provisions 
the Treasury Department and the IRS 
were considering adopting in the final 
regulations to address the risk of signifi-
cant indirect emissions and induced emis-
sions from the use of natural gas alterna-
tives in the production of electricity. This 
risk of significant indirect emissions and 
induced emissions can arise when natural 
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gas alternatives are diverted from another 
productive use. In these situations, such 
productive uses may be backfilled with a 
different source that is not a natural gas 
alternative, such as fossil natural gas, 
which could result in associated emis-
sions. For example, a facility that pre-
viously used its biogas for heat may opt 
to import fossil natural gas to satisfy its 
on-site energy needs. There is also a risk 
of significant indirect emissions, induced 
emissions, or inappropriate claims of the 
section 45Y and 48E credits with respect 
to facilities that do not meet the statutory 
emissions requirements, if the incentives 
provided by sections 45Y and 48E result 
in the creation of new or expanded sources 
of methane or other GHGs that otherwise 
would not have existed, or the creation of 
additional methane that would not have 
been created or would have remained 
sequestered. Section 1.45Y-5(e)(3)(i) 
implements section 45Y(b)(2)(B), which, 
by reference to 42 U.S.C. 7545(o)(1)(H) 
requires consideration of direct and sig-
nificant indirect emissions in the deter-
mination of the net rate of lifecycle GHG 
emissions into the atmosphere by a C&G 
Facility in the production of electricity. 

i. GHG emissions associated with the use 
of natural gas alternatives

The accurate assessment of GHG emis-
sions is vital to determining eligibility 
under sections 45Y and 48E. GHG emis-
sions assessments that underestimate the 
emissions associated with the production 
of electricity would mean that the section 
45Y and 48E credits could be claimed for 
a facility even if its GHG emissions rates 
in fact exceed the zero-emissions eligi-
bility threshold established by Congress. 
Because the Treasury Department and the 
IRS lack authority under sections 45Y 
and 48E to allow a facility that produces 
electricity with a GHG emissions rate (or, 
in the case of section 48E, an anticipated 
rate) that is greater than zero to be a quali-
fied facility under section 45Y(b) and sec-
tion 48E(b), guardrails are needed in the 
final regulations to address the risk of such 
credit claims. 

The preamble to the proposed regu-
lations requested comments on the LCA 
considerations for methane derived from 
natural gas alternatives. To account for 

direct and significant indirect emissions, 
these considerations include, among 
other things, appropriate alternative fate 
scenarios and the assessment of current 
feedstock management practices. After 
consideration of the comments received, 
the final regulations address aspects of 
the GHG emissions analysis for natural 
gas alternatives used in the production of 
electricity. The following sections of this 
Summary of Comments and Explanation 
of Revisions address first productive use 
and general alternative fate assumptions 
ranging from venting to responsible 
avoidance of methane.

The Treasury Department and the IRS 
agree with commenters who assert that 
accurately measuring GHG emissions 
rates for facilities that rely on methane 
from natural gas alternatives to produce 
electricity requires taking into account 
a wide range of factors to establish the 
alternative fate against which the use of 
methane to produce electricity should be 
assessed. Consistent with the reference 
to 42 U.S.C. 7545(o)(1)(H), the Treasury 
Department and the IRS interpret section 
45Y(b)(2)(B) as requiring any LCA of a 
C&G Facility to address direct and sig-
nificant indirect emissions. For a facility 
using methane as a fuel or feedstock for 
the production of electricity, that means 
accounting for direct and significant indi-
rect emissions associated with the meth-
ane including emissions resulting from the 
diversion of methane from an alternative 
productive use or from the expansion of 
existing sources or creation of new sources 
of natural gas alternatives. Consideration 
of such emissions is required under the 
principles for included emissions speci-
fied in §1.45Y-5(d)(2)(v). 

ii. First Productive Use

The preamble to the proposed regula-
tions provided that the Treasury Depart-
ment and the IRS intended to require that 
in order for natural gas alternatives to 
receive an emissions value consistent with 
that gas (and not fossil natural gas), the 
natural gas alternative used in the produc-
tion of electricity must originate from the 
first productive use of the relevant meth-
ane. The preamble to the proposed regu-
lations further noted that for any specific 
source, productive use would generally be 

defined as any valuable application of the 
relevant methane (for example, providing 
heat or cooling, generating electricity, or 
upgrading to RNG) and productive use 
would specifically exclude venting to the 
atmosphere or capture and flaring. The 
preamble to the proposed regulations fur-
ther proposed to define “first productive 
use” as the time when a producer of the 
relevant methane first begins using or 
selling it for productive use in the same 
taxable year as (or after) the relevant elec-
tricity-generating facility was placed in 
service. Under this proposal, RNG pro-
duced from any source of methane, where 
the methane had been productively used 
in a taxable year prior to the taxable year 
in which the relevant electricity-generat-
ing facility was placed in service, would 
not have received an emission value con-
sistent with biogas-based RNG, but would 
instead have received a value consistent 
with fossil natural gas. This proposal was 
intended to address emissions associated 
with the diversion of natural gas alter-
natives from other productive uses and 
the risk of emissions associated with the 
creation of new or expansion of existing 
sources of natural gas alternatives.

The preamble to the proposed regu-
lations noted that, for existing biogas or 
fugitive methane sources that typically 
productively use or sell a portion of the 
biogas and flare or vent the remainder, the 
flared or vented portion may be eligible 
for first productive use, provided the flar-
ing or venting volume can be adequately 
demonstrated and verified. The Treasury 
Department and the IRS requested com-
ment on these and other potential condi-
tions on the use of natural gas alternatives 
in the production of electricity. 

After full consideration of the com-
ments and as further explained elsewhere 
in this section, these final regulations do 
not impose a first productive use require-
ment. Although a first productive use 
requirement could effectively address 
important considerations in the determi-
nation of a GHG emissions rate, the Trea-
sury Department and the IRS acknowl-
edge that the requirement may be difficult 
for taxpayers to substantiate and to inde-
pendently verify. Establishing compliance 
with a first productive use requirement 
could involve taxpayers needing to obtain 
detailed, often unavailable, historical 



March 17, 2025	 1180� Bulletin No. 2025–12

documentation of the operations of the 
methane source, including historical pro-
duction levels, material changes in waste 
source composition and volume, use of 
capture equipment and capture rates, sales 
or uses of captured methane, and waste 
management practices. 

Moreover, challenges in the administra-
tion of a first productive use requirement 
raise questions about the practical ability 
of a first productive use requirement to 
address the risk of direct or significant 
indirect emissions effectively. Instead of a 
first productive use requirement, for deter-
mining GHG emissions rates associated 
with the use of natural gas alternatives, the 
more appropriate approach is to take the 
likelihood of alternative productive use 
into account in assessing the alternative 
fate of such gas.

The Treasury Department and the IRS 
received many comments addressing the 
first productive use requirement. Many 
commenters questioned the legal and 
technical basis of a first productive use 
requirement. Several commenters asserted 
that a first productive use requirement is 
not authorized by statute, overly restricts 
otherwise eligible biogas and RNG feed-
stocks that could support clean electricity 
production and ignores the fact that there 
are numerous reasons an existing bio-
gas facility may switch productive uses, 
including, but not limited to, the expiration 
of existing contracts, like power purchase 
agreements. Other commenters asserted 
that there is no evidence that using RNG 
to generate electricity will result in the 
induced emissions that appear to underlie 
the first productive use requirement. 

Several commenters argued that indus-
try data suggests that domestic production 
of biogas and RNG can support both new 
electricity production and current end uses 
like compressed natural gas (CNG) trans-
portation vehicles; thus, within the time-
frame within which the section 45Y and 
48E credits will be available there is ample 
capacity to serve demand in many sec-
tors, without causing induced emissions. 
Similarly, several commenters stated that 
much of the RNG produced in the United 
States is used in the transportation sector 
for compliance with the RFS and/or state 
clean fuel programs like the California 
Low Carbon Fuel Standard (LCFS). Fur-
ther, these commenters suggested that 

since these programs drive deployment 
of a specific amount of compliant fuels, 
if an existing RNG supplier leaves these 
transportation markets to supply RNG as 
a feedstock to an electricity-generating 
facility, the prior end use of such RNG 
will be backfilled with other compliant 
fuels (for example, those that meet the 
RFS’s GHG requirements). 

In response to these comments, 
the Treasury Department and the IRS 
acknowledge that these existing transpor-
tation fuel programs, chiefly the RFS and 
California’s LCFS, have been the primary 
drivers for deployment of RNG domes-
tically. The Treasury Department and 
the IRS agree that the existence of these 
programs mitigates the risk that RNG cur-
rently produced for such programs will 
be redirected to electricity production. 
Despite this, there still remains a risk that 
RNG (or biogas) could be redirected to 
electricity production from other current 
uses. Additionally, because RNG cur-
rently comprises the vast majority of cel-
lulosic biofuel credits generated under the 
RFS program, it is not necessarily the case 
that RNG previously used in this program 
would be backfilled with other compliant 
fuels should insufficient RNG be avail-
able for use as U.S. transportation fuel. 
As discussed previously, however, these 
final regulations do not impose a first 
productive use requirement at this time, 
but instead take an alternate approach to 
addressing these concerns. 

Several commenters suggested the 
Treasury Department adopt a mid-program 
5-year “check-in” to evaluate whether 
electricity produced using RNG is lead-
ing to unintended increases in emissions. 
Facilities that have achieved commercial 
operation during this period could qualify 
as “additional” for purposes of tax credit 
eligibility. Several commenters suggested 
that a robust assessment of any induced 
emissions associated with redirecting 
RNG from its prior use would demon-
strate that such consideration would not 
result in an increase in the emissions rate 
and, therefore, such emissions need not be 
considered due to the speculative nature 
of the initial premise. One commenter 
noted that a potential alternative is to add 
an indirect emission charge equal to the 
emissions associated with the extraction, 
processing, and delivery of fossil natural 

gas to backfill the prior demand for such 
gas. 

In response to these comments, 
the Treasury Department and the IRS 
acknowledge that the first productive use 
requirement, which is not required as part 
of these final regulations due to the diffi-
culties in proving and verifying first pro-
ductive use, would address two aspects 
of lifecycle GHG emissions assessments, 
both of which must be considered under 
section 45Y(b)(2)(B). First, a first pro-
ductive use requirement would mitigate 
the risk of emissions associated with the 
diversion of natural gas alternatives from 
a productive use other than the produc-
tion of electricity. Although methane from 
natural gas alternatives could be used for 
different productive uses, the potential 
emissions associated with changes in use 
are nonetheless relevant in the determi-
nation of a GHG emissions rate. Second, 
a first productive use requirement aids 
in the determination of the appropriate 
alternative fate of natural gas alternatives 
used in the production of electricity. Com-
ments questioning a first productive use 
requirement because of a lack of evidence 
of induced emissions arising from shifts 
in behavior due to the availability of the 
section 45Y and 48E credits are not dis-
positive. Section 45Y(b)(2)(B) does not 
require empirical evidence of direct and 
significant indirect emissions associated 
with a newly available incentive like the 
section 45Y and 48E credits before the 
likelihood of such emissions may be con-
sidered, and such a restriction would sys-
tematically underestimate such emissions. 
As further explained elsewhere in this 
section, it is necessary for a GHG emis-
sions assessment that is consistent with 
the statutory definition of lifecycle GHG 
emissions in 45Y(b)(2)(B) to reflect the 
emissions effects that can be reasonably 
expected to occur based on current or 
future market trends and drivers, inclusive 
of incentives and regulation. 

Many commenters raised concerns 
about the effect a first productive use 
requirement would have on deployment 
of RNG production technologies and sug-
gested it could also have other undesirable 
effects on the market for certain methane 
sources. Several comments suggested the 
first productive use rule limits RNG path-
ways by creating a de facto strict addi-
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tionality requirement that is unnecessary. 
Several commenters stated that the first 
productive use requirement is overly bur-
densome and will unnecessarily curtail 
methane abatement at scale. 

Several commenters argued that the 
proposed “first productive use” require-
ment would cause a significant value 
discrepancy for new projects, creating a 
market distortion, greater risk of stranded 
gas for existing projects, added complex-
ity, and higher prices for end-consumers. 
Several commenters argued that adding a 
first productive use rule creates potential 
unintended consequences of RNG plants 
sitting idle if the deployment of a facil-
ity does not coincide with the RNG plant 
completion dates. 

Assuming the implementation of the 
first productive use requirement, many 
comments requested modifications, 
changes to, or transitional relief to the first 
productive use requirement outlined in 
the preamble to the proposed regulations. 
One commenter recommended the first 
productive use requirement be satisfied by 
any use that is more productive than the 
prior use. This commenter suggested that 
the first productive use rule may be overly 
restrictive and that it could be beneficial to 
relax the first productive use requirement, 
so long as the new use of the RNG delivers 
overall lower net emissions than its orig-
inal fate. One commenter suggested there 
should be no restrictions on RNG; how-
ever, if a first productive use rule is imple-
mented, then it should apply a look-back 
period of 36 months. Several commenters 
stated the first productive use requirement 
should be eliminated or modified as it 
relates to production using CMM. Sev-
eral comments recommended that each 
individual borehole for CMM be seen as 
additional and as a first productive use of 
supply due to each of them being a unique 
investment decision requiring incremen-
tal capital expenditure to mitigate leaking 
methane. Several commenters asserted 
that if the first productive use require-
ment is adopted, it must be applied to each 
methane source—that is, at the digester or 
lagoon-level for RNG and borehole-level 
for CMM so as to reflect how investment 
decisions are made. Several commenters 
noted that once a low-carbon gas source 
is accepted as meeting a first productive 
use requirement (if adopted), it should not 

be exclusively tied to a particular electric-
ity-generating facility. 

For the reasons previously discussed, 
these final regulations do not impose a 
first productive use requirement, and so 
modifications, changes, and transitional 
relief are not necessary. The Treasury 
Department and the IRS will continue to 
consider the recommendations raised by 
these comments in evaluating whether 
imposing a first productive use require-
ment, with potential modifications, may 
be appropriate in future guidance under 
sections 45Y and 48E. 

Many commenters supported impos-
ing a first productive use requirement and 
some recommended additional guard-
rails. One commenter asserted that the 
proposed first productive use rule would 
help direct biomethane that is otherwise 
vented (or, in some cases, flared) to elec-
tricity generation, rather than creating an 
additional demand for methane by taking 
from other sources that may meet that 
demand through dirtier sources of energy. 
According to the commenter, a first pro-
ductive use requirement is important to 
avoid significant indirect emissions asso-
ciated with electricity generation from 
biomethane. The commenter noted that 
avoiding significant indirect emissions is 
especially important for agricultural meth-
ane emissions, which have risen over the 
last few decades despite overall declines 
in national methane emissions. Several 
commenters supported the proposed reg-
ulations and argued that enforcing the first 
productive use rule and narrowly tailoring 
the definition of first productive use are 
critical to prevent the significant amount 
of RNG production today shifting to elec-
tricity generation. The commenters pos-
ited that diversion of currently produced 
and used RNG to electricity generation 
would be backfilled with fossil natural gas 
and contended that this is especially true 
for existing RNG heat applications and 
CNG-powered vehicles. One commenter 
stated that the proposed rule requiring 
the first productive use be matched to the 
same taxable year as (or after) the electric-
ity-generating facility is placed in service 
would help to limit any diversion of bio-
gas or RNG from other pre-existing uses, 
which might otherwise increase overall 
emissions. Several comments supported 
prohibiting crediting biomethane or fugi-

tive methane that has previously been put 
to productive use and stated that a first 
productive use requirement would ensure 
emissions reductions claimed under the 
section 45Y and 48E credits are indeed 
additional to the climate system overall. 
The Treasury Department and the IRS 
agree with many of the observations made 
in these comments. While these final reg-
ulations do not adopt a first productive 
use requirement for the reasons stated 
earlier in this Summary of Comments and 
Explanation of Revisions, the Treasury 
Department and the IRS have considered 
these observations regarding alternative 
productive use of natural gas alternatives 
when establishing the alternative fates.

c. Alternative Fates

Section 1.45Y-5(d)(2)(vii) clarifies that 
an LCA of a C&G Facility may consider 
alternative fates and account for avoided 
emissions, including for the fuels and 
feedstocks consumed in the fuel and feed-
stock supply chain and at the electricity 
generating facility. 

These final regulations establish gen-
eral requirements for lifecycle GHG emis-
sions determinations for facilities that use 
methane derived from natural gas alterna-
tives to produce electricity, requiring such 
determinations to consider the alternative 
fates of that methane, including avoided 
emissions and alternative productive uses 
of that methane; the risk that the avail-
ability of tax credits creates incentives to 
produce additional methane or otherwise 
induces additional emissions; and observ-
able trends and anticipated changes in 
waste management and disposal practices 
over time as they are applicable to meth-
ane generation and uses. The emissions 
risks that would have been addressed 
by a first productive use requirement 
are addressed in the development of the 
appropriate alternative fates for certain 
sources of natural gas alternatives, thereby 
reflecting an accurate assessment of GHG 
emissions pursuant to section 45Y(b)(2)
(B). The factors considered in establishing 
the appropriate alternative fate are interre-
lated and must account for other aspects 
of these final regulations. For example, 
because these final regulations do not 
impose a first productive use requirement, 
there may be a greater likelihood that the 
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appropriate alternative fate for certain 
sources of natural gas alternatives should 
be productive use.

As previously discussed, analytical 
decisions regarding the alternative fate 
of natural gas alternatives are critical in 
the assessment of their carbon intensity. 
Commenters suggested a range of broadly 
applicable alternative fate assumptions 
for methane from natural gas alternatives. 
Recommendations included venting, flar-
ing, productive use, and responsible avoid-
ance of waste-stream-generated methane. 
Rather than adopting a single alternative 
fate for all natural gas alternatives, these 
final regulations instead address specific 
considerations for each major source of 
natural gas alternatives. This section of 
this Summary of Comments and Explana-
tion of Revisions addresses comments rec-
ommending broadly applicable alternative 
fates, while comments addressing alterna-
tive fates for specific sources of methane 
are discussed in section VIII.E.4.c.i. of 
this Summary of Comments and Explana-
tion of Revisions.

Several commenters stated that it is 
only appropriate to compare alternative 
fates against a suite of alternative best 
practices. The commenters noted that only 
comparing utilization emissions against a 
limited scope of alternatives may exclude 
practices that offer the greatest potential 
climate and environmental justice bene-
fits. For example, one commenter asserted 
that any methane that can be captured 
should be assigned a baseline counter-
factual of capture and flare, which would 
acknowledge the cost of methane pollu-
tion and other economic and regulatory 
factors already driving abatement. Several 
commenters suggested that the assess-
ment of an alternative fate should con-
sider practices that offer the best climate 
and environmental justice benefits. The 
Treasury Department and the IRS under-
stand these comments but emphasize that 
an alternative fate must reflect the appro-
priate assumptions that are relevant to 
estimating emissions impacts that would 
have occurred in the absence of the imple-
mentation of policy. 

One commenter stated that specificity 
should be critical in designating alternative 
fates because, for example, while RNG, 
biogas, or fugitive methane may be chem-
ically the same, they may have very differ-
ent emissions. Several commenters stated 
that any alternative fate must assume that 
relevant laws would have been followed if 
the tax credits did not exist. For example, 
according to one commenter, emissions 
should not be based on a venting alternative 
fate, if venting would have been illegal. 

Commenters supported and opposed a 
venting alternative fate (that is, assuming 
the methane in question would have been 
released directly to the atmosphere rather 
than flared or productively used) for a range 
of reasons that are discussed further in the 
discussion of specific sources of natural 
gas alternatives that follow. In response to 
these commenters, the Treasury Depart-
ment and the IRS note that venting is not an 
appropriate alternative fate to apply across 
all sources of natural gas alternatives, 
because it does not account for the prev-
alence of flaring and productive use, nor 
does it address the risk of induced emis-
sions due to the incentives provided by the 
section 45Y and 48E credits. The Treasury 
Department and the IRS also anticipate that 
a venting baseline would become increas-
ingly inappropriate over time, due to ongo-
ing and anticipated changes in regulations 
and operational practices. The section 45Y 
and 48E credits are available for facilities 
that begin construction before these credits 
are phased out under sections 45Y(d) and 
48E(e). These final regulations also permit 
taxpayers to rely on the Annual Table that 
was in effect when a facility began con-
struction or a PER determined with respect 
to a facility for the duration of the facility’s 
10-year credit period, provided the facility 
continues to operate as a type of facility that 
is described in the Annual Table or in the 
facility’s emissions value request. There-
fore, consistent with the requirement in 
§1.45Y-5(d)(2)(iii) to apply a future antic-
ipated baseline, §1.45Y-5(e)(3) provides 
that the GHG emissions rate of a C&G 
Facility that uses methane derived from 
biogas, RNG, or CMM (or any hydrogen 

derived from methane from these sources) 
as a fuel or feedstock to produce electricity 
must take into account anticipated changes 
in waste disposal practices or use of that 
methane over the relevant timeframe. 

The Treasury Department and the IRS 
expect venting prohibitions to expand in 
future years, as local, state, and Federal 
policy restrictions on venting are becom-
ing increasingly common. While the pol-
icy landscape for specific methane sources 
is discussed later in this section, a range 
of current and prospective state policies 
limiting venting of different RNG sources 
or encouraging more responsible meth-
ane management practices indicates the 
trajectory of state action in this area. For 
example, California, Colorado, Maryland, 
Michigan, Oregon, and Washington have 
all recently taken or imminently plan to 
take action to restrict venting and require 
more responsible methane management 
practices, in some cases beyond the Fed-
eral standards currently in place. 

As discussed in more detail regarding 
specific sources of natural gas alterna-
tives, there are significant voluntary Fed-
eral incentives to encourage responsible 
methane management practices. There is 
also evidence of ongoing growth in meth-
ane capture through proliferation of land-
fill gas capture and anaerobic digesters. 
For example, as shown in updated project 
database files from EPA’s Landfill Meth-
ane Outreach Program (LMOP), as of 
September 2024 there are 1,245 landfills 
with operational gas collection and control 
systems, as compared to 1,187 in 2014.8 
Additionally, LMOP data shows growth 
in the number of landfill gas energy proj-
ects upgrading landfill gas to RNG. As of 
September 2024, there are 110 operational 
RNG projects (as compared to 63 projects 
in 2019) and 102 planned or under con-
struction.9 In addition, as subsequently 
discussed, there has been rapid growth in 
the construction of animal waste digest-
ers, largely as a result of policy incen-
tives, with data from AgSTAR showing 
an additional 172 operational anaerobic 
digesters accepting livestock manure in 
2024 relative to 2019 (267 digesters).10 

8 LMOP Landfill and Project Database, U.S. Environmental Protection Agency, available at https://www.epa.gov/lmop/lmop-landfill-and-project-database (last updated Sept. 20, 2024).
9 Id.
10 AgSTAR Data and Trends, Biogas Data and Trends, U.S. Environmental Protection Agency, available at https://www.epa.gov/agstar/agstar-data-and-trends#biogasfacts (last updated Nov. 
27, 2024).
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AgSTAR data also demonstrates rapid 
growth in RNG projects (including pipe-
line injection and CNG for vehicle fuel 
or other uses), with 191 RNG projects in 
2024 compared to 32 in 2019, and only 8 
in 2017.11 As of 2023, CNG has surpassed 
CHP property as the most common end 
use of biogas from manure-based anaer-
obic digestion systems in AgSTAR.12 In 
light of all these trends, a methane vent-
ing baseline across all natural gas alterna-
tives is inaccurate today, and, over time, 
the assumptions and inputs will likely 
become increasingly erroneous as regula-
tions, markets, and resource management 
practices evolve during the period over 
which the section 45Y and 48E credits 
are available. This supports the use of rea-
sonably conservative alternative fates in 
the face of uncertainty to provide greater 
assurance that facilities will comply with 
the statutory emissions requirements. 

The Treasury Department and the IRS 
also agree that conservative approaches 
to assessing alternative fates of natural 
gas alternatives may be an appropriate 
response to challenges in documenting 
and verifying alternative fates applicable 
to specific sources of natural gas alterna-
tives in order to better ensure compliance 
with the statutory emissions requirements 
of sections 45Y and 48E. However, such 
conservative approaches should consider 
the distinct characteristics of each source 
or type of source, to the extent reasonably 
practicable. Thus, although a capturing 
and flaring alternative fate may be gen-
erally appropriate for some categories of 
sources of natural gas alternatives, it is not 
appropriate for all sources of natural gas 
alternatives.

Some commenters suggested that the 
alternative fate assumption for all meth-
ane derived from waste streams should be 
alternative productive use. As explained 
subsequently, the Treasury Department 
and the IRS have concluded that the sig-
nificant and, in some cases, growing 
rates of productive use of methane from 
certain waste streams is an important 
consideration in establishing alternative 
fate assumptions for measuring GHG 
emissions rates. Because not all methane 
from waste streams is used productively, 

however, applying an alternative fate of 
productive use as a general rule for nat-
ural gas alternatives would understate the 
potential emissions benefits of using such 
gas in the production of electricity in some 
contexts. The final regulations, therefore 
do not adopt these comments. 

Some commenters suggested that the 
alternative fate assumption for all waste 
stream-generated methane should be 
responsible avoidance of such methane 
production by applying practices that min-
imize its production. These commenters 
highlighted the risk that incentives created 
by the section 45Y and 48E credits would 
lead to the production of more methane 
than would have otherwise occurred. The 
Treasury Department and the IRS agree 
that this is an important consideration that 
must be addressed pursuant to §1.45Y-
5(d)(2)(v)(A) and (B). 

For new methane that would not have 
been produced in the absence of the sec-
tion 45Y and 48E credits, use of such 
methane for electricity production must 
not be reflected as avoided methane emis-
sions in an LCA for a C&G Facility. For 
example, for certain waste streams, the 
volumes of waste-stream-generated meth-
ane produced by a certain practice can 
be affected by operator actions, such as a 
change in manure management practices 
from land disposal to lagoon disposal, or 
heating an anaerobic digester to increase 
the amount of methane produced. More-
over, in some cases, the cost of generating 
additional methane may be small com-
pared to the value of the section 45Y and 
48E credits.

The availability of the section 45Y 
and 48E credits may lead to generation 
of methane in the form of natural gas 
alternatives for the purpose of supplying 
feedstocks or fuel that would be used to 
produce electricity by a facility seeking 
to claim a credit under sections 45Y and 
48E. In those instances, the appropriate 
alternative fate is that the methane gen-
erated from waste streams, or increments 
of it, would not have been created in the 
first place or that it would have remained 
sequestered. In such scenarios, it would be 
inappropriate to credit electricity produc-
tion with avoided emissions because the 

analysis must address methane leakage 
and combustion emissions that otherwise 
would not have occurred, and crediting 
these scenarios with avoided emissions 
would likely result in allowing a section 
45Y or 48E credit with respect to a facil-
ity that is ineligible for the credit based on 
the statutory emissions requirements. This 
is a particularly important consideration 
for certain types of methane-producing 
practices and materials, and for deter-
mining the appropriateness of alternative 
fates that can result in highly negative 
GHG emissions rate estimates if emis-
sions from additional methane generation 
are not accounted for, which would create 
potentially large incentives for additional 
waste production, potentially resulting in 
highly inaccurate lifecycle GHG emis-
sions assessments. 

In light of the substantial venting and 
flaring of methane that currently occurs, 
an alternative fate of avoidance would in 
many instances understate the emissions 
benefits of capturing such gas and using 
it to produce electricity. To meet statu-
tory requirements, however, incentives 
for methane creation must be considered 
in the determination of a GHG emissions 
rate. 

It is not practicable for the Treasury 
Department and the IRS to ascertain 
which specific waste-stream-generated 
methane would not exist absent the incen-
tives provided by the section 45Y and 48E 
credits, nor is it practicable to precisely 
estimate the market-mediated emissions 
of such an incentive effect. To ensure that 
these emissions are accounted for, as is 
required under the statute, the Treasury 
Department and the IRS have concluded 
that the most administrable and appropri-
ate way to take into account the economic 
incentives for additional waste production 
is in the establishment of the alternative 
fates that generally apply to particular 
feedstocks. Specifically, in settings where 
a significant but non-identifiable share 
of methane from some sources could be 
produced in response to incentives pro-
vided by the section 45Y and 48E cred-
its or other programs, alternative fate 
assumptions that result in highly negative 
emissions estimates are likely to be inac-

11 Id.
12 Id.
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curate and understate the real-world GHG 
emissions. The final regulations require 
that determinations of alternative fates for 
methane derived from biogas, RNG, or 
fugitive methane consider the risk that the 
availability of tax credits creates incen-
tives to produce additional methane.

i. Alternative Fate Considerations for 
Methane from Certain Sources

Informed by the considerations dis-
cussed previously, §1.45Y-5(e)(3)(ii) 
through (vi) specifically address the 
alternative fate considerations for meth-
ane from landfill gas, wastewater, CMM, 
animal waste sources, and fugitive meth-
ane other than CMM. The following sec-
tions of this Summary of Comments and 
Explanation of Revisions address these 
specific sources of natural gas alternatives 
in further detail. These final regulations 
have developed alternative fates on a sec-
tor-by-sector basis because determining 
and validating alternative fates on an enti-
ty-by-entity basis would not be practica-
ble. As discussed previously, identifying 
an appropriate alternative fate for specific 
sources of natural gas alternatives would 
depend not only on the specific facts and 
circumstances (for example, whether 
methane from the source was already 
being productively used), but would also 
require an entity-by-entity assessment of 
the applicability of alternative fate scenar-
ios with many complex factors potentially 
relevant to that assessment (for example, 
financial incentives absent the section 
45Y and 48E credits, regulatory consid-
erations, or trends in waste management 
or disposal practices). It would be highly 
burdensome for taxpayers to demonstrate, 
and impractical to confirm as a matter of 
tax administration, that a specific methane 
source had certain historic practices and 
whether in the future that source would 
have had a certain disposition other than 
the one that actually occurred. Quanti-
ties of methane from an individual source 
could even have different alternative fates. 

For example, assuming a situation where, 
absent tax incentives, a source capturing 
and using methane would have produced 
less methane and vented it, the alternative 
fate for that amount of methane (venting) 
would differ dramatically from the alter-
native fate of the additional methane pro-
duced due to the tax incentive (no meth-
ane produced or emitted). Given these 
significant administrative challenges, 
alternative fates are assessed and applied 
on a sector-by-sector basis in these final 
regulations.

A. Alternative Fate Considerations for 
Methane from Landfill Gas 

A number of commenters highlighted 
competing considerations in determining 
the appropriate alternative fate for meth-
ane from landfill gas. Several commenters 
stated that venting is the correct alternative 
fate for landfill gas. Several commenters 
stated that a venting alternative fate is not 
appropriate where relevant laws and regu-
lations require a landfill to capture biogas. 
Several commenters stated that capture 
and flare is the correct alternative fate for 
methane and that, in the case of landfills, 
the uncaptured portion of methane gas 
should be part of the lifecycle analysis. 
One commenter specified the appropriate 
alternative fate is flaring at a 95-98 per-
cent destruction efficiency. Another com-
menter noted the GREET model does not 
currently include fugitive methane emis-
sions at a landfill in the LCA, even though 
fugitive methane emissions can negate the 
climate and environmental benefits of bio-
methane projects. One commenter stated 
that landfills do not deliberately generate 
additional biogas in order to qualify for a 
tax credit.

The Treasury Department and the 
IRS note that regulations increasingly 
require flaring of landfill gas, and antici-
pated changes in regulatory requirements 
and operational practice are an important 
consideration in determining appropriate 
alternative fates. The EPA currently reg-

ulates emissions (in the form of landfill 
gas using non-methane organic compound 
(NMOC) emissions as a surrogate) from 
landfills under section 111 of the CAA; 
EPA regulations under the Solid Waste 
Disposal Act (commonly known as the 
Resource Conservation and Recovery Act, 
or RCRA) mandate certain landfill man-
agement practices that also affect methane 
emissions from landfills. As noted later, 
several states have adopted additional 
more stringent requirements for landfill 
methane emissions. Also, the EPA has 
announced that it intends to update and 
strengthen its existing landfill regulations 
under section 111 of the CAA in 2025 (the 
current rules for landfill gas emissions 
were finalized in 2016).13 Pursuant to the 
EPA’s regulatory plan, the EPA plans to 
revisit the rule to understand how new 
technologies and approaches could be 
incorporated into updated New Source 
Performance Standards (NSPS) and Emis-
sions Guidelines to reduce emissions from 
municipal solid waste landfills and to 
protect the environment and the health of 
people that live nearby.14 

In particular, certain landfills are sub-
ject to NSPS (40 CFR part 60, subpart 
XXX) and Emissions Guidelines (40 
CFR part 60, subpart Cf) under section 
111 of the CAA (collectively, NSPS/EG 
Rules). The listed regulated pollutant 
under these regulations is “landfill gas.” 
The EPA has also promulgated National 
Emissions Standards for Hazardous Air 
Pollutants (NESHAP) (40 CFR part 63, 
subpart AAAA) in 2020 that regulate the 
emissions of Hazardous Air Pollutants 
(HAP) from landfills. The NESHAP regu-
lates HAP emissions by requiring landfills 
that exceed the size and NMOC emission 
thresholds to install and operate a landfill 
gas collection and control system (GCCS). 
As in the NSPS/EG, the GCCS is required 
to include a control device capable of 
reducing NMOC emissions by 98 percent. 
This system will also reduce emissions of 
methane since methane makes up approxi-
mately 50 percent of the landfill gas.

13 Non-regulatory Public Docket: Municipal Solid Waste Landfills, U.S. Environmental Protection Agency, available at https://www.epa.gov/stationary-sources-air-pollution/non-regulato-
ry-public-docket-municipal-solid-waste-landfills (last updated Dec. 9, 2024); Press Release, The White House, Fact Sheet: Biden-Harris Administration Announces New Actions to Detect 
and Reduce Climate Super Pollutants (Jul. 23, 2024), available at https://www.whitehouse.gov/briefing-room/statements-releases/2024/07/23/fact-sheet-biden-harris-administration-an-
nounces-new-actions-to-detect-and-reduce-climate-super-pollutants; Keaton Peters, Is the EPA About to get Serious About Methane Pollution from Landfills?, Canary Media (Jul. 10, 2024), 
available at https://www.canarymedia.com/articles/methane/is-the-epa-about-to-get-serious-about-methane-pollution-from-landfills.
14 Reconsideration of Standards of Performance and Emissions Guidelines for Municipal Solid Waste Landfills (RIN 2060-AU24) available at https://www.reginfo.gov/public/do/eAgenda-
ViewRule?pubId=202404&RIN=2060-AU24.
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The EPA’s current CAA section 111 
NSPS provides emissions control require-
ments for new (since 2014) municipal 
solid waste landfills. 40 CFR part 60, sub-
parts WWW and XXX. The section 111 
emissions guidelines (EG) cover existing 
(pre-2014) municipal solid waste landfills 
through requirements that are adopted by 
states through state plans, or by the EPA 
in the event a state does not submit an 
approvable plan. 40 CFR part 60, sub-
part Cf. Both new and existing landfills 
that exceed specified size and emissions 
thresholds must install landfill gas GCCS 
and use, sell, or flare (combust) the gas. 
The EPA estimated that 846 landfills would 
be required to collect and control landfill 
gas under these regulations by 2025.15 In 
addition, landfills covered by these regu-
lations and that have GCCS installed must 
conduct quarterly surface monitoring for 
leaks. In the states with more stringent 
state requirements, the requirements com-
monly apply to smaller landfills, landfills 
with lower emissions levels, and/or apply 
more stringent emissions control mea-
sures compared to the Federal require-
ments. A number of other landfills that 
are not subject to emissions control regu-
lations nevertheless have installed landfill 
GCCS and are either flaring, combusting 
the gas for energy generation, or upgrad-
ing it and injecting it in the pipeline sys-
tem for sale.16 The LMOP tracks voluntary 
GCCS installation based on available data 
reported by program partners. As of 2024, 
at least 450 landfills operate a GCCS with-
out being required by regulation. Many of 
the landfills that are not currently regu-
lated or voluntarily collecting gas may be 
required to collect and control landfill gas 
emissions during the timeframe in which 
the section 45Y and 48E credits are avail-
able, as additional regulation is expected 
at both the Federal and state level.17

Given that landfill gas collection 
and use or flaring is widespread, as it is 
required by regulation for an increasing 

number of landfills and often supported 
by GHG credit programs when it is not 
otherwise required, an assumption that 
absent the section 45Y and 48E credits 
the typical practice would be uncontrolled 
venting is not supportable. The Treasury 
Department and the IRS have determined 
that since collection and flaring is required 
by law for the largest sources of landfill 
gas, and is increasingly being required 
for smaller sources as well, collection and 
flaring is the most appropriate alternative 
fate assumption for the sector as a whole 
given its prevalence. Although a flaring 
alternative fate will result in an underesti-
mate of lifecycle GHG emissions for land-
fills with current productive use, the fact 
that there are some landfills where capture 
and flaring or productive use is not yet 
occurring, in combination with the preva-
lence of flaring, makes a flaring alternative 
fate the most robust approach for the sec-
tor as a whole. Section 1.45Y-5(e)(3)(ii) 
of the final regulations provides that, for 
purposes of determining the GHG emis-
sions rate of a C&G Facility (as defined in 
§1.45Y-5(b)(4)) that produces electricity 
through combustion or gasification using 
methane derived from landfill sources as 
a fuel or feedstock, the alternative fate of 
such gas must be flaring.

B. Alternative Fate Considerations for 
Methane from Wastewater 

Several commenters stated that the 
R&D GREET 2023 model provides a rea-
sonable baseline assumption that should 
be applied for all wastewater sludge 
projects. These commenters noted that a 
digester would be present on site and the 
biogas would be flared or consumed on 
site, and this should inform the baseline 
in establishing the alternative fate of the 
methane. Another commenter stated that 
it would be incorrect to presume both that 
most wastewater treatment plants have 
operational biogas/anaerobic digester sys-

tems and that operational biogas systems 
are flaring their gas. The commenter fur-
ther asserted that, based on the American 
Biogas Council’s database of wastewater 
facilities maintained under a memoran-
dum of understanding with the Water 
Environment Federation, the vast major-
ity of operational digester systems at 
wastewater plants are using such biogas 
to produce renewable electricity, RNG, or 
heat, which, according to the commenter, 
offsets fossil fuel use and its related emis-
sions. 

National-level data on anaerobic diges-
tion at wastewater treatment plants and 
the use of biogas produced is limited. 
There are more than 16,000 wastewater 
treatment plants in the U.S. While most 
wastewater treatment plants in the U.S. 
serve small populations and do not pro-
cess sufficiently large wastewater flows to 
justify the installation of anaerobic digest-
ers, which are capital-intensive, anaero-
bic digesters are very prevalent among 
the smaller number of large wastewater 
treatment facilities that process the large 
majority of wastewater: the largest 8 per-
cent of facilities (1,132 facilities that each 
handle greater than 5 million gallons per 
day) process 77 percent of total national 
wastewater flow, according to Argonne 
National Laboratory.18 Among the 1,100 
generally large wastewater treatment 
plants that have anaerobic digesters, 860 
have the equipment to use their biogas on 
site, according to the U.S. Department of 
Energy Alternative Fuels Data Center.19 
Additionally, nearly all biogas-producing 
wastewater treatment plants surveyed in 
2018 reported flaring at least some of their 
biogas, based on the Nationwide Survey 
of WRRF Biosolids Programs released in 
2022.20 Venting practices are not reported 
in any national datasets, although vents 
are required to prevent over-pressuriza-
tion events in biogas storage systems and 
local regulators may require facilities to 
track and report venting events. Some 

15 U.S. Environmental Protection Agency, Final Updates to Performance Standards for New, Modified and Reconstructed Landfills, and Updated to Emission Guidelines for Existing Landfills: 
Fact Sheet (Sept. 2016), available at https://www.epa.gov/sites/default/files/2016-09/documents/landfills-final-nsps-eg-factsheet.pdf.
16 Landfill Methane Outreach Program (LMOP), U.S. Environmental Protection Agency, available at https://www.epa.gov/lmop (last updated Dec. 5, 2024).
17 In addition to upcoming EPA regulations, additional states are also contemplating regulations. See, for example, Landfill Methane Reductions in Colorado, Colorado Department of Public 
Health and Environment, available at https://cdphe.colorado.gov/landfill-methane-reductions-in-colorado; New York Department of Environmental Conservation et al., Methane Reduction 
Plan (May 2017), available at https://extapps.dec.ny.gov/docs/administration_pdf/mrpfinal.pdf.
18 Ha, Miae, et al. “Opportunities for Recovering Resources from Municipal Wastewater.” , Jul. 2022. https://doi.org/10.2172/1876441.
19 See https://afdc.energy.gov/fuels/natural-gas-renewable.
20 National Biosolids Data Project, Nationwide Survey of WRRF Biosolids Programs https://www.biosolidsdata.org/downloads/nationwide-wrrf-survey-cleaned-data-spreadsheet.
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facilities combust biogas to heat their 
digesters and some also take advantage of 
the additional heat availability for on-site 
biosolids drying. 

Given that use or flaring of methane 
from wastewater is generally applied to 
the majority of wastewater generated 
domestically, an assumption that absent 
the section 45Y and 48E credits the typ-
ical practice would be uncontrolled vent-
ing is not supportable. Section 1.45Y-5(e)
(3)(iii) of the final regulations therefore 
provides that, for purposes of determining 
the GHG emissions rate of a C&G Facil-
ity (as defined in §1.45Y-5(b)(4)) that pro-
duces electricity through combustion or 
gasification using methane derived from 
wastewater sources as a fuel or feedstock, 
the alternative fate of such gas must be 
flaring of gas not used to heat the anaer-
obic digester. 

For the large majority of biogas from 
wastewater treatment plants, this is either 
consistent with current practice or mod-
estly overestimates avoided emissions 
in cases where the portion of biogas not 
needed to satisfy on-site heat require-
ments would otherwise have been pro-
ductively used. Although a flaring alter-
native fate for this additional biogas will 
result in an over-estimate of avoided GHG 
emissions for wastewater treatment plans 
with current productive use beyond satis-
fying on-site heat demands, this potential 
overestimation of GHG emissions avoid-
ance is counterbalanced by the existence 
of wastewater treatment plants where 
capture and flaring or productive use is 
not yet occurring, thus making the spec-
ified alternative fate the most appropriate 
approach for the sector as a whole.

C. Alternative Fate Considerations for 
Coal Mine Methane 

The Treasury Department and the IRS 
recognize that fossil sources of fugitive 
methane can be utilized for the produc-
tion of electricity. Many commenters 
specifically noted the feasibility of pro-
ducing electricity from CMM and identi-
fied venting as a common alternative fate. 
One commenter noted concerns associ-
ated with allowing for the use of fugitive 
methane from sources such as coal mines 

until robust lifecycle analysis, verifiabil-
ity, incrementality, and other principles 
related to the emissions impacts of this 
gas are demonstrated. Another commenter 
recommended that the emissions asso-
ciated with coal mine methane be deter-
mined consistent with the GREET model 
maintained by Argonne National Labora-
tory. 

Drainage gas is the subset of CMM 
that is most likely to be used for electric-
ity generation, due to its high methane 
content. Drainage systems are a mecha-
nism of recovering methane from under-
ground mines to maintain safe operating 
conditions.21 These systems are typically 
installed when ventilation systems are 
insufficient to maintain underground 
methane concentrations within permissi-
ble limits. Unlike drainage gas, ventilation 
gas is typically dilute in methane content 
and therefore is not widely used for elec-
tricity production. 

Based on consultation with inter-
agency experts, the Treasury Department 
and the IRS understand that the EPA’s 
GHGRP is the only national public data-
base with historical information provided 
annually by large active underground 
mines regarding their treatment of drain-
age gas. Review of data submitted by 
coal mines to GHGRP under 40 CFR part 
98, subpart FF, indicates that, while the 
majority of ventilation gas liberated by 
coal mines over the past decade has been 
vented, the majority of drainage gas has 
been productively used or flared. Mine 
practices have fluctuated, with some 
mines transitioning from predominantly 
venting drainage gas to predominantly 
using or destroying such gas. Factors 
that can affect the extent to which a 
mine vents, flares, and/or productively 
uses such gas in a given year include the 
amount of methane required by onsite 
equipment (for example, engines); prox-
imity to offsite infrastructure (for exam-
ple, pipelines); and the lucrativeness of 
programs incentivizing the capture of 
CMM. Incentives for CMM destruction 
and utilization that are currently avail-
able include state offset programs, state 
renewable portfolio standards, and vol-
untary offsets, some of which specifically 
do not allow for pipeline injection.

There is considerable uncertainty asso-
ciated with establishing the appropriate 
alternative fate scenarios for CMM for 
the period over which a facility may be 
able to claim the section 45Y and 48E 
credits. Coal mines that are currently 
injecting CMM into pipelines may transi-
tion to flaring if natural gas prices fall, or 
may exercise flaring at future boreholes if 
those boreholes are distant from existing 
pipeline infrastructure. Mines that are cur-
rently predominantly venting may tran-
sition to productive use if pipeline infra-
structure is built in their vicinity. A flaring 
baseline is therefore the most appropriate 
approach for CMM sourced from drain-
age systems given the uncertainty with 
respect to these emissions in particular in 
the United States, and reduces the risk of 
inappropriately attributing extremely neg-
ative lifecycle emissions rates to the cap-
ture of CMM which would have already 
been captured and productively used. 

Accordingly, §1.45Y-5(e)(3)(iv) of 
these final regulations provides that for 
purposes of determining the GHG emis-
sions rate of a C&G Facility (as defined in 
§1.45Y-5(b)(4)) that produces electricity 
through combustion or gasification using 
coal mine methane that is drainage gas as 
a fuel or feedstock, the alternative fate of 
such gas must be flaring. This alternative 
fate accounts for the uncertainties associ-
ated with future practices, as previously 
described, while recognizing that most 
drainage gas is destroyed today.

D. Alternative Fate Considerations for 
Animal Waste

Commenters suggested a variety of 
alternative fate assumptions for purposes 
of estimating GHG emissions for bio-
gas derived from animal waste sources, 
including venting, alternative productive 
use, and responsible waste management, 
with some commenters recommending a 
single alternative fate for biogas produced 
from these sources and others recom-
mending differentiated alternative fates. 
There is no national database that tracks 
farm-level methane emissions, capture, 
and usage in the agricultural sector. Addi-
tionally, there are no nationally appli-
cable reporting requirements for animal 

21 Active underground mines that liberate more than 36,500,000 actual cubic feet of methane per year report annually to GHGRP on whether their drainage gas is vented or destroyed. 
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waste management practices at livestock 
and poultry farms, which differ substan-
tially on a farm-to-farm basis, and state-
level animal waste management reporting 
requirements vary. Therefore, lack of data 
and heterogeneity of animal waste man-
agement practices are limiting factors in 
establishing a single specific alternative 
fate for methane generated from animal 
waste. 

Many commenters highlighted com-
peting considerations in determining the 
appropriate alternative fate for meth-
ane derived from animal waste. Several 
commenters recommended that the R&D 
GREET 2023 model be used to calcu-
late the avoided emissions from anerobic 
digestion and the associated biogas using 
site-specific baseline manure management 
practices. The commenters suggested 
that the correct alternative fates could be 
entered into the model manure manage-
ment categories and practices to accurately 
quantify baseline emissions prevented by 
a biogas project. Several commenters sug-
gested that for biogas produced from live-
stock manure, the alternative fate should 
be that methane would continue venting 
from manure handling facilities until such 
time as that venting is no longer permissi-
ble by law or regulation. The consequence 
of the commenters’ suggestion is that any 
biogas utilized would be associated with 
avoided GHG emissions. The commenters 
noted that this alternative fate is similar 
to what the commenters assert is appro-
priate for the landfill gas industry, where 
once regulations are in place requiring 
landfill gas to be captured and destroyed, 
then flaring becomes the appropriate alter-
native fate. One commenter noted that 
although the primary precedent for cred-
iting avoided methane emissions is the 
California LCFS’s treatment of biometh-
ane from manure lagoons, this precedent 
is not appropriate for purposes of the sec-
tion 45Y and 48E credits. The commenter 
stated that the avoided GHG emissions 

calculation was specifically incorporated 
within the LCFS as a means of subsidiz-
ing investments in anaerobic digesters to 
address pollution from California’s dairies 
rather than as a reflection of the best avail-
able science. 

Determining the appropriate alterna-
tive fate and emissions intensity for bio-
gas produced from animal waste sources 
presents several challenges. First, the 
emissions intensity of biogas produced 
from animal waste can vary widely based 
on the specific waste practices used by 
individual producers. These practices 
are not comprehensively tracked and, in 
many cases, would be extremely diffi-
cult to effectively verify. Different waste 
disposal practices produce very different 
quantities of methane per unit of manure, 
as methane generation is much higher in 
wet anaerobic conditions. As one exam-
ple, the EPA’s GHG Inventory data indi-
cates that uncovered anaerobic lagoons 
produce roughly one hundred times the 
amount of methane as daily spread. Even 
among farms credited with methane 
venting counterfactuals under the Cal-
ifornia LCFS, the resulting GHG emis-
sions intensities for biogas vary widely 
depending on specific practices. Factors 
impacting the emissions intensity calcu-
lations for that program include, but are 
not limited to, the type of animals produc-
ing waste for the digester, type(s) of feed 
provided for the animals, the digester 
technology, and ambient conditions at 
the digester. As discussed further later in 
this section, none of these practices are 
comprehensively tracked or reported at 
a national level. Commenters also noted 
the further uncertainty and variation 
introduced by a range of leakage rates 
from operations capturing and upgrad-
ing manure-derived methane, including 
the high likelihood that there are “super 
emitter” sources (consistent with the 
patterns seen in other fugitive methane 
streams). This could introduce additional 

uncertainty and risk of over crediting in 
measuring a GHG emissions rate. 

Second, there is substantial and grow-
ing alternative productive use of methane 
from animal waste. There are 400 opera-
tional animal waste anaerobic digesters 
in the U.S. and 73 additional digesters 
under construction as of 2024, according 
to the AgSTAR Digester Database. Based 
on data from the AgSTAR Digester Data-
base regarding the number of livestock 
(by head) feeding anaerobic digesters 
as of 2024, it is estimated that the waste 
from roughly 8 percent of dairy cattle and 
2 percent of swine (by head) is currently 
sent to anaerobic digesters and these 
numbers increase to 10 percent and 3 per-
cent, respectively, if digesters currently 
under construction are included.22 The 
percentage of waste being sent to anaer-
obic digesters has been rising rapidly 
since 2019, with 400 operational projects 
and 73 under construction, and with the 
majority of new projects upgrading their 
biogas to RNG, due, in part, to incen-
tives provided by the RFS, LCFS, and a 
California grant program. The digesters 
listed as newly operational and under con-
struction as of 2023-2024 in the AgSTAR 
database represent a 28 percent increase 
in the dairy cattle waste and 50 percent 
increase in swine waste (by head) sent to 
anaerobic digesters relative to 2022 lev-
els. While there has been some variation 
in the profitability of installing anaerobic 
digesters as credit values have fluctu-
ated,23 the financial incentives provided 
by the RFS and LCFS programs appear 
to be sufficient to incentivize some instal-
lations of anaerobic digesters at existing 
lagoons, which reduces emissions without 
any additional incentive from the section 
45Y and 48E credits. There are also other 
possible sources of revenue from anaer-
obic digester systems including tipping 
fees from local food production, or the 
sale of secondary products such as diges-
tate-based fertilizer or phosphorus pellets.

22 Values were calculated using data from the AgSTAR Digester Database. Livestock Anaerobic Digester Database, U.S. Environmental Protection Agency, available at https://www.epa.
gov/agstar/livestock-anaerobic-digester-database (last updated Oct. 1, 2024). The sum of dairy cattle reported as feeding operational digesters in the AgSTAR database as of June 2024 was 
calculated to be 1.55 million. The sum of swine reported as feeding operational digesters was calculated to be 1.68 million. The total values including under-construction digesters are 1.87 
million dairy cattle and 2.08 million swine. Percentages are calculated by dividing these values by the most up-to-date data on dairy cattle and swine head: total dairy cattle head in 2022 (18.6 
million) and swine head (73.4 million) as reported in the EPA GHG Inventory. See also U.S. Environmental Protection Agency, “Inventory of U.S. Greenhouse Gas Emissions and Sinks,” 
available at https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks (last updated November 22, 2024); U.S. Department of Energy, “A Generic Counterfactual 
Greenhouse Gas Emission Factor for Life-Cycle Assessment of Manure-Derived Biogas and Renewable Natural Gas” (2025), available at www.energy.gov/45vresources.
23 How Much Should Dairy Farms Get Paid for Trapping Methane? – Energy Institute Blog, available at https://energyathaas.wordpress.com/2024/10/14/how-much-should-dairy-farms-get-
paid-for-trapping-methane/.
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Complementing these incentives are 
a range of other voluntary programs that 
encourage capture and productive use of 
methane emissions from animal waste. 
For example, USDA is leveraging its 
authority under a variety of existing pro-
grams to encourage farmers and ranch-
ers to install or upgrade equipment and 
adopt new practices that improve manure 
management and can substantially reduce 
methane emissions. One such program, 
AgSTAR, is a collaborative program 
sponsored by the EPA and USDA that 
promotes the use of biogas recovery 
systems, such as anaerobic digester sys-
tems, to reduce methane emissions from 
animal waste. Likewise, USDA Natural 
Resources Conservation Service pro-
grams—including the Environmental 
Quality Incentives Program (EQIP) and 
the Conservation Stewardship Program 
(CSP)—provide incentives for upgrad-
ing existing anaerobic lagoons, anaerobic 
digesters, and solid separators and covers 
to collect methane for use or destruction; 
install solid separators that reduce meth-
ane-producing slurries; and providing 
conservation assistance for transitions to 
alternative manure management systems, 
such as deep pits, composting, transitions 
to pasture, or other practices that have a 
lower GHG emissions profile. The Rural 
Energy for America Program (REAP) has 
offered more than $160 million in grants 
and loans to incentivize anaerobic digest-
ers and biogas projects to control methane 
and biogas from dairy and other farms. 

Given rapid recent and continuing 
growth and multiple existing incentive 
programs, it is reasonable to assume 
continued growth in the share of large 
dairies and concentrated animal feeding 
operations with anaerobic digesters, even 
absent an additional incentive under the 
section 45Y and 48E credits. Redirecting 
biogas that comes from these sources to 
electricity production will mean less dis-
placement of natural gas elsewhere in the 
economy, and could therefore result in 
significant indirect emissions that must be 
taken into account under section 45Y(b)
(2)(B). 

Third, the magnitude of the incentive 
provided by the section 45Y and 48E 
credits itself creates a significant risk of 
additional waste production in response 
to the credit, with emissions that must be 
accounted for in the LCA. While some 
commenters noted that the EPA did not 
find that its RFS program’s incentiviza-
tion of anaerobic digesters had driven a 
proliferation of concentrated animal feed-
ing operations or other large-scale animal 
agriculture, other commenters disagreed, 
stating that the availability of these credits 
may incentivize the operation of new or 
larger farming units and the deliberate pro-
duction of methane. Commenters noted 
that, even with use of anaerobic digesters, 
GHG emissions may still result from leak-
age, use of digestate, and the need to use 
venting to accommodate fluctuating gas 
levels. Additional waste production could 
thus result in additional emissions; more-
over, even if emissions from additional 
production are captured, crediting the 
additional waste with avoided emissions 
would result in inaccurate credit determi-
nations. 

For biogas produced from animal 
waste, there are several potential routes 
that may increase methane production: 
·	 Shifting management practices for 

existing quantities of manure from 
land application to lagoon, thereby 
significantly increasing methane gen-
eration; 

·	 On the margin, making new or 
expanded concentrated animal feed-
ing operations (CAFOs) more profit-
able (whether by increasing the over-
all numbers of animals raised, or by 
consolidating smaller existing opera-
tions) and thereby inducing additional 
manure and methane generation; and 

·	 Using management practices at biodi-
gesters to produce more methane than 
would have been produced otherwise 
(for example, increasing the tempera-
ture at an anaerobic digester). 

To the extent producers adopt these 
practices in response to incentives created 
by the section 45Y and 48E credits, fail-
ure to take this into account could lead to 

allowing facilities that do not meet statu-
tory GHG emissions requirements to be 
treated as qualified facilities under section 
45Y and 48E. This would be a particular 
concern with a venting alternative fate 
because it would result in a significantly 
negative estimated GHG emissions rate, 
creating strong incentives to produce 
additional methane for use by facilities 
to claim the section 45Y and 48E credits 
inappropriately. 

In light of these challenges, the Trea-
sury Department and the IRS have deter-
mined that the most appropriate approach 
to determining the carbon intensity of bio-
gas and ensuing RNG derived from ani-
mal waste is to use an alternative fate for 
the sector as a whole that is derived from 
the national average of all animal waste 
management practices. The rule provided 
in §1.45Y-5(e)(3)(v) requires a best esti-
mate of the nationwide average methane 
emissions from manure based on currently 
available data. As detailed in a technical 
analysis from the DOE,24 this results in a 
carbon intensity score of –51 gCO2e/MJ, 
where the MJ basis refers to the lower 
heating value of the methane contained 
in the biogas. This emissions attribute 
for the methane contained in biogas from 
animal waste can be subsequently used to 
calculate the carbon intensity of electric-
ity and RNG by accounting for the GHG 
emissions associated with onsite electric-
ity generation from biogas or for upgrad-
ing, transportation, and compressing into 
RNG. 

As further explained in the DOE’s anal-
ysis of animal waste sources, this carbon 
intensity of RNG derived from methane 
contained in biogas from animal waste has 
been calculated using a weighted average 
of U.S. manure management practices 
across manure from all types of livestock 
and poultry. Averaging over the full set 
of animal-waste management practices 
nationwide is an administrable way to 
take into account the range of existing 
waste management practices and repre-
sent emissions reductions that result from 
additional methane capture and use.25 It is 
a reasonable and administrable representa-

24 U.S. Department of Energy, “A Generic Counterfactual Greenhouse Gas Emission Factor for Life-Cycle Assessment of Manure-Derived Biogas and Renewable Natural Gas” (2025), 
available at www.energy.gov/45vresources.
25 Id.
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tion of the carbon intensity of biogas from 
manure-based sources in light of the sig-
nificant limitations of available data and 
verification mechanisms, the uncertainties 
associated with estimation of the GHG 
emissions, the benefits of different manure 
management systems, and the risks of 
perverse incentives At the same time, it 
provides taxpayers certainty and clarity 
regarding the carbon intensity of methane 
from certain animal waste sources. 

The Treasury Department and the 
IRS considered alternative approaches 
suggested by commenters, in particular 
whether to provide differentiated alter-
native fates, for example based on a pro-
ducer’s prior waste management prac-
tices and methane production levels or 
the mix of animal types used to generate 
biogas. Differentiated alternative fates, 
however, is not feasible because it would 
not be administrable or practicable to set 
up a reporting and verification system to 
determine the prior practices and quan-
tities of manure and biogas at each indi-
vidual participating livestock and poultry 
operation that generates biogas. Such an 
approach would be infeasible given the 
large number of such operations and the 
lack of nationally applicable reporting 
requirements regarding numbers of ani-
mals or manure management practices by 
livestock and poultry operation (and wide 
variation in state reporting requirements). 
Additionally, 104 of the 473 digesters 
operational or under construction in the 
AgSTAR database report co-digesting 
their primary manure type with one or 
more other wastes, including other types of 
manure, food waste, agricultural residues, 
and dairy/food processor waste. These 
tracking and verification challenges are of 
particular concern because differences in 
waste disposal practices or specific waste 
sources can result in large differences in 
avoided emissions, meaning that highly 
specific prior waste management practices 
would need to be consistently reported and 
verified to support accurate differentiated 
alternative fates. In addition, as discussed 
previously, differentiated alternative fates 
that allow for highly negative emissions 
values raise concerns about incentives 
for additional waste production that could 
result in inappropriate claims of the sec-
tion 45Y and 48E credits. The Treasury 
Department and the IRS will continue to 

monitor reporting and tracking systems 
and study the feasibility of introducing 
differentiated pathways in the future. 

The Treasury Department and the IRS 
also considered whether the emissions 
values for RNG produced from animal 
waste should be adjusted to reflect the 
risk of additional waste production in 
response to the incentives provided by the 
section 45Y and 48E credits. The Treasury 
Department and IRS expect the modestly 
negative emissions values established 
in these rules will provide, at most, only 
modest incentives to generate new meth-
ane or other GHGs from animal waste. 
However, the Treasury Department and 
the IRS will continue to study this issue 
to determine whether adjustments are 
needed in the future. 

E. Alternative Fate Considerations for 
Fugitive Methane from Fossil Fuel 
Activities Other than Coal Mining

The Treasury Department and the IRS 
have considered the alternative fate of 
fugitive methane from fossil fuel activ-
ities other than coal mining, which are 
overwhelmingly comprised of oil and gas 
operations, and determined that the gener-
ally applicable alternative fate for fugitive 
methane from these activities is produc-
tive use. 

While some commenters viewed the 
alternative fate of fugitive emissions to 
be venting, others noted the extensive 
existing regulatory requirements and 
additional incentives for avoiding fugi-
tive emissions from oil and gas opera-
tions and argued that productive use is 
the appropriate alternative fate for this 
source of methane. Some comment-
ers stated that any program that would 
incentivize the capture of fugitive meth-
ane from oil and gas sources would be 
ineffective and inefficient because of the 
combination of: (i) variable emissions, 
(ii) the technical challenge of measuring 
emissions, and (iii) the counterproductive 
incentives the baseline setting process 
would create. Another commenter stated 
that, to avoid double counting methane 
emissions abatement, the final regula-
tions must explicitly state that fugitive 
sources of methane arising from oil and 
gas activities are to be treated equiva-
lently to fossil methane.

The Treasury Department and the IRS 
note that EPA regulations under section 
111 of the CAA seek to limit volatile 
organic compound (VOC) and methane 
emissions from oil and gas operations 
through a variety of requirements includ-
ing performance standards as well as 
operational practices and leak detection 
and repair programs. See 40 CFR part 
60, subparts OOOO, OOOOa, OOOOb, 
and OOOOc. For example, EPA’s latest 
rules for new sources of VOC and meth-
ane emissions require use of zero emit-
ting process controllers in most scenarios. 
EPA’s previous rules allowed low bleed 
and intermittent bleed controllers, which 
emit pollutants to the atmosphere by dis-
charging natural gas. EPA’s new rules keep 
that gas in the system instead of allowing 
it to be released. EPA’s new rules also 
phase out routine flaring of associated gas 
from most new oil wells, establish strong 
performance standards for emissions from 
storage tanks, include requirements for 
the efficiency of flares, and strengthen 
requirements for regular leak monitoring 
and the deadline for repairs at well sites. 
EPA’s leak detection and repair program 
at well sites requires frequent monitoring 
of oil and gas equipment with approved 
technology and methods to look for leaks. 
If a leak is found, then it must be repaired 
quickly so that the equipment stops leak-
ing fugitive emissions to the atmosphere. 
This program will reduce the amount of 
emissions coming from leaking compo-
nents. EPA’s rules also require owners and 
operators of new wells to use best man-
agement practices to minimize or elimi-
nate venting of emissions from gas well 
liquids unloading.

As discussed in section VIII.4.c.i.A. of 
this Summary of Comments and Expla-
nation of Revisions, while some of the 
compliance deadlines under each of the 
updated regulations under section 111 
and updated reporting requirements in 
40 CFR part 98, subpart W, have not yet 
passed, operators must plan for timely 
compliance with those requirements and 
must currently comply with other require-
ments such as the new source require-
ments under section 111. Thus, operators 
have significant incentives to make cer-
tain compliance investments now and are 
required to do so well within the period of 
the tax credit. In addition, the Bureau of 
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Land Management and most oil and gas 
producing states also regulate the “waste” 
of gas through venting and flaring, and 
some, such as New Mexico and Colo-
rado, have regulations equally or more 
stringent than EPA requirements in many 
respects.26 As a consequence, the majority 
of the actions that an oil or gas operator 
could take to avoid fugitive emissions are 
already required by law or will be during 
the period in which the section 45Y and 
48E credits will be available.

Given the extensive regulatory envi-
ronment already in place requiring oil and 
gas operators to minimize GHG emis-
sions from oil and gas operations, and the 
strong incentive and existing infrastruc-
ture to sell gas that is not lost through 
venting or flaring, the generally applica-
ble alternative fate for fugitive emissions 
from fossil fuel activities other than coal 
mining is productive use. Accordingly, 
§1.45Y-5(e)(3)(vi) provides that for pur-
poses of determining the GHG emissions 
rate of a C&G Facility (as defined in 
§1.45Y-5(b)(4)) that produces electricity 
through combustion or gasification using 
fugitive methane other than coal mine 
methane as a fuel or feedstock, such as 
fugitive methane from oil and gas opera-
tions, the alternative fate of such gas must 
be productive use, which would result 
in emissions equivalent to the carbon 
intensity of using fossil natural gas. For 
example, the production of methane from 
virgin coal seams, which is commonly 
referred to as “coal bed methane” (CBM), 
may be for the purpose of natural gas pro-
duction or may result from pre-mining 
activities. Since it is typically of a com-
parable methane content as other natural 
gas sources, it is commonly sold for use. 
Nationwide, emissions that result from 
CBM extraction are currently reported 
to EPA’s Greenhouse Gas Reporting 
Program under 40 CFR part 98, subpart 
W, which informs background estimates 
of upstream methane emissions for the 
natural gas supply chain. Accordingly, 
GHG emissions analyses conducted for 
purposes of sections 45Y and 48E would 
represent CBM with a carbon intensity 
that is equivalent to that of other sources 
of fossil natural gas. 

d. Book-and-claim

Book-and-claim accounting has been 
used in some contexts to track the attri-
butes associated with the production of a 
unit of energy in a manner that prevents 
double counting. In such a system, pro-
ducers of energy are required to acquire 
and retire corresponding attribute cer-
tificates through a book-and-claim sys-
tem that can verify, generally in an elec-
tronic tracking system, that all applicable 
requirements are met. The preamble to the 
proposed regulations requested comment 
on whether book-and-claim accounting 
may be suitable for use in substantiating 
and verifying claims to the energy attri-
butes of fuels and feedstocks used by 
a facility to generate electricity. Exam-
ples of the relevant fuels and feedstocks 
for which book-and-claim accounting 
may be considered include natural gas 
alternatives or other feedstocks such as 
hydrogen. The preamble to the proposed 
regulations further noted that the Treasury 
Department and the IRS are considering 
providing rules that may permit the use of 
book-and-claim accounting for the section 
45Y and 48E credits in the final regula-
tions if there are sufficient assurances that 
the energy attributes claimed under such 
system are verifiable and not susceptible 
to double counting. The preamble to the 
proposed regulations further noted that 
tracking and verification mechanisms for 
natural gas alternatives specific to the 
needs of the section 45Y and 48E credits 
are not yet available, and existing systems 
have limited capabilities for tracking and 
verifying pathways for natural gas alterna-
tives, especially in the part of the produc-
tion process before the methane has been 
reformed to RNG. 

A wide range of comments arguing in 
favor of and against allowing the use of 
book-and-claim systems for natural gas 
alternatives were received in response to 
the proposed regulations. Several com-
menters discussed how book-and-claim 
systems were commonplace within the 
RNG industry. In addition, several com-
menters expressed concern about the 
ability of the RNG industry to take advan-
tage of the section 45Y and 48E credits 

if a book-and-claim approach was not 
adopted. Several commenters stated that, 
because sources of natural gas alternatives 
are unevenly distributed throughout the 
United States and may not be located near 
prospective electricity-generating facili-
ties, book-and-claim allows entities that 
do not have access to such sources to be 
eligible for the section 45Y and 48E cred-
its. One commenter suggested that a mass 
balance model or an “identity preserva-
tion” model could be adopted if a book-
and-claim system was disallowed. 

Several commenters suggested that 
existing systems, such as the Midwest 
Renewable Energy Tracking Systems 
(M-RETS), the EPA’s RFS, or the Cali-
fornia LCFS, might have sufficient capa-
bilities to enable book-and-claim account-
ing for purposes of the section 45Y and 
48E credits. Other commenters argued 
that these systems do not have sufficient 
tracking capabilities and that the Treasury 
Department and the IRS should disallow 
book-and-claim given these limitations. 
Several commenters recommended that 
if a book-and-claim system were allowed, 
then such system should take measures to 
avoid double-counting of the same envi-
ronmental attributes. Several commenters 
suggested that any tracking system should 
be able to allocate emissions based on 
different levels of gas blending from dif-
ferent feedstocks and enable the differ-
entiation of carbon capture rates to those 
different feedstock production pathways. 
Several commenters noted that any track-
ing system would not address the issue on 
which proposed regulations invited com-
ment, such as ensuring that biomethane is 
not produced for the purpose of meeting 
demand for the biomethane market. In 
response to these comments, the Treasury 
Department and the IRS note that existing 
tracking and verification systems have 
limited capabilities for tracking and ver-
ifying RNG pathways and that there is no 
sufficiently accurate, nationally available, 
auditable and reliable third-party tracking 
system (or registry) in place today. 

Several commenters suggested there 
was clear Congressional intent to allow 
book-and-claim. However, other com-
menters suggested that allowing the sec-

26 See, for example, Waste Prevention, Production Subject to Royalties, and Resource Conservation, 89 FR 25378 (Apr. 10, 2024).
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tion 45Y and 48E credits solely on the 
basis of RNG certificates would be con-
trary to requirements of the statute. These 
commenters argued that the requirement 
to assess the emissions rates of the facil-
ity precludes the use of book-and-claim in 
the specific context of the section 45Y and 
48E credits. These commenters asserted 
that the use of a book-and-claim system 
was not statutorily authorized because 
such use would not comply with the 
requirement of section 45Y(b)(2)(A) and 
(B) and section 48E(b)(3)(ii) to assess 
the emissions emitted by a facility in the 
production of electricity. Commenters 
also argued that the result of allowing 
book-and-claim would be to allow facili-
ties to claim the credits with no meaning-
ful change in operations, contrary to the 
intended purpose of the section 45Y and 
48E credits. 

In response to these comments, the 
Treasury Department and the IRS have 
examined whether book-and-claim 
accounting is permissible under the stat-
utes. As further explained later in this 
section, the final regulations do not per-
mit the use of book-and-claim accounting 
for purposes of the section 45Y and 48E 
credits because the use of book-and-claim 
accounting would conflict with the stat-
utory directive to assess the GHG emis-
sions specific to a facility. 

Congress set the statutory boundaries 
for determining greenhouse gas emissions 
rates for the section 45Y and 48E credits 
in section 45Y(b)(2). Section 45Y(b)(2)
(A) defines “greenhouse gas emissions 
rate” as “the amount of greenhouse gases 
emitted into the atmosphere by a facility 
in the production of electricity, expressed 
as grams of CO2e per kWh.” This gen-
eral rule for determining emissions rates 
requires an analysis of the emissions 
associated with a facility’s production of 
electricity. Section 45Y(b)(2)(B) clarifies 
that for facilities that produce electricity 
through combustion or gasification, the 
GHG emissions rate for such facilities 
is equal to “the net rate of greenhouse 
gases emitted into the atmosphere by 
such facility (taking into account lifecycle 
greenhouse gas emissions, as described in 
42 U.S.C. 7545(o)(1)(H) in the produc-
tion of electricity, expressed as grams of 
CO2e per kWh.” Section 45Y(b)(2)(C) 
provides the rules for specifying a GHG 

emissions rate for a particular facility. 
Section 45Y(b)(2)(C)(i) requires the Sec-
retary to annually publish a table (Annual 
Table) that sets forth the GHG emissions 
rates “for types or categories of facilities.” 
Taxpayers must use this Annual Table 
to determine the GHG emissions rate of 
any facility for which the Annual Table 
provides a rate. Section 45Y(b)(2)(C)(ii) 
provides that if the Annual Table does not 
provide a rate for a facility, the taxpayer 
that owns such facility may petition the 
Secretary for a provisional emissions rate. 
Finally, section 45Y(b)(2)(D) requires the 
amount of GHGs emitted into the atmo-
sphere “by a facility in the production of 
electricity” to not include any qualified 
carbon dioxide that is captured by the tax-
payer and sequestered pursuant to certain 
requirements. Taken together, these statu-
tory rules provide the framework to assess 
the GHG emissions of a facility based on 
the facility’s operations.

Sections 45Y(b)(2)(C) and (f) provide 
the Secretary authority to specify and clar-
ify how GHG emissions rates are deter-
mined within this framework. Section 
45Y(b)(2)(C) directs the Secretary to pub-
lish an Annual Table or consider petitions 
for provisional emissions rates. Section 
45Y(f) directs the Secretary to “issue guid-
ance regarding implementation of [section 
45Y], including calculation of greenhouse 
gas emission rates for qualified facilities 
and determination of clean electricity pro-
duction credits under this [section 45Y].” 
To establish the GHG emissions rates as 
directed by the statute, the Secretary must 
first establish a process to calculate these 
rates. Because of this broad statutory 
mandate, the emissions rate determination 
process must account for the varied pro-
duction methods that are currently viable 
or those that may be devised in the future, 
the idiosyncrasies of each facility’s elec-
tricity-generating process, and scientific 
advancements and uncertainty associated 
with lifecycle analysis. 

Upon consideration of the comments 
submitted regarding book-and-claim, the 
Treasury Department and the IRS have 
determined that the statute requires a 
facility’s eligibility for the section 45Y 
and 48E credits to be determined by the 
electricity-generating operations under-
taken by the facility itself to produce 
electricity and that book-and-claim, by its 

nature, cannot establish what fuel or feed-
stock is physically used within a facility 
to produce electricity or the actual funda-
mental transformations of energy that are 
used to produce a facility’s input energy 
source. Sections 45Y(b)(1)(A) and 48E(b)
(3)(A)(iii) provide that “qualified facil-
ity” means a facility that is owned by the 
taxpayer and is used for the generation of 
electricity, placed in service after Decem-
ber 31, 2024, and for which the GHG 
emissions rate or, for purposes of section 
48E, the anticipated GHG emissions rate, 
is not greater than zero. 

For both the determination of whether 
a facility produces electricity through 
combustion or gasification and the deter-
mination of the emissions associated 
with a facility’s production of electric-
ity, Congress directed the Secretary to 
assess the activities of a given facility 
in the course of electricity production, 
rather than, for example, the process 
used to produce the electricity. The use 
of book-and-claim could misrepresent 
the activities taking place in the facility 
or the actual fundamental transforma-
tions of energy that are used to produce 
a facility’s input energy source, resulting 
in inaccurate determinations both with 
respect to whether the facility is pro-
ducing electricity through combustion 
and gasification and with respect to the 
emissions associated with the facility’s 
production of electricity. 

Book-and-claim accounting may 
appropriately be used in contexts other 
than the section 45Y and 48E credits to 
substantiate claims to the energy attributes 
of certain fuels and feedstocks. However, 
such claims do not necessarily correspond 
to the actual physical use of the relevant 
fuels and feedstocks. For example, where 
fuel is delivered through a common pipe-
line, the acquisition and retirement of 
certificates representing the attributes a 
particular fuel or feedstock may not (and 
are in fact unlikely to) reflect the physical 
delivery of fuel or feedstock with those 
attributes and its use by a facility in the 
production of electricity. In addition, the 
statutory authorization for credits other 
than the section 45Y and 48E credits may 
provide broader authority to support the 
use of a book-and-claim system, but the 
Treasury Department and the IRS agree 
with the commenters that such authority 
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is not available with respect to the section 
45Y and 48E credits.

Whether a facility produces electricity 
through combustion or gasification is an 
inherently factual question that requires 
an assessment of (i) a facility’s opera-
tions that produce electricity and (ii) the 
operations that produced the fuel, if any, 
used by that facility in the production of 
electricity. The emissions assessment for 
a facility that produces electricity through 
the combustion of a particular set of fuels 
must be based on the fuels in fact used by 
the facility, as well as any emissions from 
the full lifecycle of those fuels through 
the point of electricity production. The 
acquisition and retirement of certificates 
representing the attributes of certain types 
of fuel on behalf of this facility would 
have no bearing on which fuels it in fact 
used to produce electricity or the opera-
tions or feedstocks used to produce such 
fuel. As a result, permitting a facility to 
use book-and-claim accounting for this 
purpose could result in treating a facility 
that produced electricity through com-
bustion or gasification as if it did not do 
so. For example, a hydrogen fuel cell that 
produces electricity using hydrogen pro-
duced entirely by steam methane reform-
ing would be considered under the final 
regulations to have produced electricity 
through combustion or gasification. If 
the fuel or feedstock used by such facil-
ity were allowed to be determined using 
book-and-claim accounting, that facility 
could acquire and retire the attributes of 
hydrogen produced through electrolysis 
to be classified as a facility that did not 
produce electricity through combustion 
or gasification even though its operations 
did not support such a determination. This 
result would be inappropriate because sec-
tion 45Y(b)(2)(B) requires consideration 
of the actual operations at a facility to 
produce electricity and the actual funda-
mental transformations of energy that are 
used to produce the facility’s input energy 
source. The final regulations, therefore, 
cannot permit book-and-claim accounting 
in determining whether a facility produces 
electricity through combustion or gasifica-
tion.

For the reasons explained previously, 
book-and-claim accounting also cannot 
establish the characteristics of the fuels 
used in a specific facility to produce elec-

tricity. Both sections 45Y(b)(2)(A) and 
(B) require an assessment of the green-
house gases emitted into the atmosphere 
by the facility. The statute thus requires 
this inquiry to be based on the facility’s 
actual operations and the emissions asso-
ciated with it, both of which could be mis-
represented by book-and-claim account-
ing. The final regulations, therefore, also 
cannot permit book-and-claim accounting 
in determining the amount of greenhouse 
gases emitted into the atmosphere by a 
facility in the production of electricity. 

Thus, after consideration of the com-
ments, §§1.45Y-5(e)(4) and 1.48E-5(e) of 
these final regulations do not permit the use 
of a book-and-claim accounting system to 
determine or claim the energy attributes 
of biogas, RNG, coal mine methane, any 
other methane used in the production of 
electricity, or any other input or feedstock. 
A facility that produces electricity through 
the combustion of RNG, for example, 
may substantiate its use of RNG by hav-
ing a direct connection to an RNG source 
or records establishing exclusive, physical 
delivery of the RNG from that source to 
the facility for use in generating electric-
ity. Because book-and-claim accounting 
of RNG energy attributes is not permitted 
for purposes of section 48E, such substan-
tiation must address the actual anticipated 
operations of the qualified facility.

F. Carbon capture and sequestration

Section 45Y(b)(2)(D) provides that for 
purposes of section 45Y(b), the amount 
of GHGs emitted into the atmosphere by 
a facility in the production of electricity 
does not include any qualified carbon 
dioxide that is captured by the taxpayer 
and (i) pursuant to any regulations estab-
lished under section 45Q(f)(2), disposed 
of by the taxpayer in secure geological 
storage, or (ii) utilized by the taxpayer in a 
manner described in paragraph (5) of such 
section. The Treasury Department and the 
IRS interpret this statutory language to 
mean that, for the calculation of the GHG 
emissions rate, the GHG emissions of a 
qualified facility in the production of elec-
tricity must be reduced by the amount of 
qualified carbon dioxide that is captured 
by the taxpayer at the qualified facil-
ity, and disposed of in secure geological 
storage; used in an enhanced oil and gas 

recovery (EOR) project and then disposed 
of in secure geological storage; or utilized 
(as defined in section 45Q(f)(5)). 

Proposed §1.45Y-5(e) provided that 
for purposes of paragraphs (c) and (d) of 
the section, a GHG emissions rate for a 
Non-C&G Facility or C&G Facility must 
exclude any qualified carbon dioxide 
(as defined in section 45Y(c)(3)) that is 
produced in such facility’s production of 
electricity, captured by the taxpayer, and 
pursuant to any regulations established 
under section 45Q(f)(2), disposed of by 
the taxpayer in secure geological stor-
age, or utilized by the taxpayer in a man-
ner described in section 45Q(f)(5) and 
any regulations established under such 
section. Several commenters requested 
that the final regulations more closely 
track the statutory language with respect 
to treatment of qualified carbon diox-
ide within the meaning of section 45Q 
by changing the language in proposed 
§1.45Y-5(e) from “must exclude” to 
“shall not include.” The Treasury Depart-
ment and the IRS acknowledge that the 
proposed regulatory text created ambigu-
ity and have revised the final rule accord-
ingly. 

Additionally, in the preamble to the 
proposed regulations, the Treasury Depart-
ment and the IRS requested comments 
regarding what requirements should apply 
to substantiate and verify that carbon 
dioxide that is captured by the taxpayer is 
(a) disposed of by the taxpayer in secure 
geological storage pursuant to any regu-
lations established under section 45Q(f)
(2), disposed of by the taxpayer in secure 
geological sequestration, or (b) utilized 
by the taxpayer in a manner described in 
section 45Q(f)(5). Commenters almost 
universally recommended adopting the 
requirements for substantiation and ver-
ification of CCS provided by regulations 
and Internal Revenue Bulletin guidance 
under section 45Q, referred to collectively 
as “the section 45Q rules.” The comment-
ers cited support for adopting the require-
ments for substantiation and verification 
provided by the section 45Q rules because 
they provide taxpayer certainty, particu-
larly as industry has already adopted these 
procedures. Other commenters supported 
adopting the rules because these com-
menters view the rules as appropriately 
stringent. 
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Several commenters provided specific 
recommendations regarding the adoption 
of requirements for substantiation and 
verification provided by the section 45Q 
rules. The commenters requested that the 
final regulations adopt the requirements 
for secure geological storage provided 
under §1.45Q-3, which include allowing 
the taxpayer to contract with a third party 
for secure geological storage activities 
consistent with the requirements under 
§1.45Q-1(h)(2) and providing documen-
tation to verify secure geological stor-
age in accordance with 40 CFR part 98, 
subparts RR and VV (GHGRP), and the 
CSA/ANSI ISO 27916:2016 pathway. 
Several commenters also requested that 
the final regulations adopt the utilization 
requirements provided under §1.45Q-4, 
including providing a written LCA report 
in conformity with ISO 14040:2006 and 
14044:2006, third-party independent 
review, and technical review by the DOE. 
Commenters also recommended imposing 
reporting requirements consistent with 
those imposed on taxpayers that claim 
the section 45Q credit on IRS Form 8933. 
Other commenters asserted that verifica-
tion and substantiation requirements must 
include detailed records of the CCS pro-
cess, third-party verification, and compli-
ance with GHGRP reporting standards. 

Several commenters recommended the 
adoption of a less stringent version of the 
requirements for substantiation and verifi-
cation provided by the section 45Q rules. 
A commenter recommended that taxpay-
ers not be required to obtain pre-approval 
of LCA reports, which is required for uti-
lization under the section 45Q regulations 
and Notice 2024-60, 2024-34 I.R.B. 515. 
Instead, the commenter suggested that the 
final regulations provide an option for tax-
payers that claim the section 45Y or 48E 
credits for capturing and utilizing carbon 
dioxide to use different LCA parameters 
than currently apply under the section 
45Q rules. Another commenter requested 
that in addition to procedures provided by 
the section 45Q rules, that the final reg-
ulation provide that taxpayers may use 
other workable methods and protocols for 
verifying secure geological storage. After 
consideration of the comments, the Trea-
sury Department and the IRS have deter-
mined that based on the explicit statutory 
direction in section 45Y(b)(2)(D) to rely 

upon the regulations established under 
section 45Q(f)(2) for secure geological 
storage and the reference to the require-
ments for utilization provided in section 
45Q(f)(5), the final regulations adopt the 
requirements for substantiation and veri-
fication provided by regulations and Inter-
nal Revenue Bulletin guidance under sec-
tion 45Q. 

The Treasury Department and the IRS 
also asked whether it would be appropri-
ate to limit the carbon dioxide that may 
be considered as qualified carbon diox-
ide (as defined under section 45Y(e)(3)), 
and thus excluded under section 45Y(b)
(2)(D), to carbon dioxide that has been 
reported to the EPA’s GHGRP, and if so, 
which GHGRP subpart or subparts should 
be used. Several commenters supported 
limiting the qualified carbon dioxide 
excluded from the GHG emissions of a 
qualified facility based on the amount of 
qualified carbon dioxide reported by the 
taxpayer to the GHGRP. A commenter 
also recommended that 40 CFR part 98, 
subpart RR (GHGRP), be used to verify 
secure geological storage.

Another commenter asserted that the 
GHGRP procedures are not stringent 
enough to be the basis for excluding 
qualified carbon dioxide from the GHG 
emissions rate of a qualified facility for 
purposes of the section 45Y or 48E cred-
its. This commenter noted that the cur-
rent methodology for the GHGRP does 
not accurately track emissions to conduct 
LCAs and determine emissions from C&G 
Facilities. The commenter also noted that 
measurements of carbon dioxide that is 
captured, sequestered, or injected into 
an EOR project are based on volumetric 
and mass flow-related mathematical and 
engineering calculations once a quarter, 
whereas calculations within the GHGRP 
assume that operations and measurement 
are consistent, excluding any consider-
ations of site-specific equipment, oper-
ations, or malfunctions. The commenter 
asserted that this assumption may lead to 
inaccurate reporting to the GHGRP. 

After consideration of the comments, 
the final regulations at §1.45Y-5(e)(2) pro-
vide that the requirements for substantia-
tion and verification of carbon capture and 
sequestration provided by regulations and 
Internal Revenue Bulletin guidance under 
section 45Q must be satisfied for qualified 

carbon dioxide to be taken into account 
to compute the GHG emissions rate of a 
qualified facility. Further, all taxpayers 
must comply with applicable GHGRP 
requirements under 40 CFR part 98, sub-
part PP (for carbon capture), subpart RR 
(for geological storage), and subpart RR 
or VV (for geological storage through 
enhanced oil recovery). In addition to the 
section 45Q rules, taxpayers using the 
ISO 27916 standard for EOR must report 
information to GHGRP under 40 CFR part 
98, subpart VV. Additionally, a taxpayer 
claiming the section 45Y credit while con-
ducting carbon capture and sequestration 
must also include their applicable GHGRP 
ID number(s) on any applicable IRS Form 
when claiming the section 45Y credit, 
with the exception of taxpayers claiming 
the section 45Y credit by performing car-
bon capture and utilization. The GHGRP 
does not provide a reporting mechanism 
for utilization. 

In the preamble to the proposed regu-
lations, the Treasury Department and the 
IRS provided an example in which carbon 
dioxide that was captured and seques-
tered as required by section 45Y(e)(3) 
subsequently escapes into the atmosphere 
after such carbon dioxide was taken 
into account by a taxpayer that claimed 
a section 45Y or 48E credit. The Trea-
sury Department and the IRS asked what 
enforcement mechanisms or regulatory 
regimes should be used to identify when 
such emissions leakages have occurred. 
The Treasury Department and the IRS 
also requested comment regarding how 
such emissions leakages should be taken 
into account in determining compliance 
with the GHG emissions rate require-
ments under sections 45Y and 48E.

Several commenters endorsed using 
recapture concepts from the section 45Q 
rules to address instances in which quali-
fied carbon dioxide taken into account for 
the section 45Y or 48E credits later leaks. 
Other commenters recommended that for 
cases in which captured and sequestered 
carbon dioxide subsequently escapes 
into the atmosphere, enforcement mech-
anisms should include regular monitor-
ing and reporting requirements outlined 
in 40 CFR part 98, subpart RR, or CSA/
ANSI ISO 27916:2019, as referenced in 
§1.45Q-5(c). A commenter noted that 
stricter standards of measurement and 
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reporting, and accounting for leakages 
are required to accurately determine if a 
facility’s carbon capture and sequestration 
adequately accounts for leaked emissions. 
Another commenter suggested that for 
purposes of the section 45Y and 48E cred-
its, treatment of emissions leakages must 
be adjusted from the section 45Q rules to 
require recalculation of the emissions rate 
of the qualified facility if the recalculated 
GHG emissions rate exceeds the required 
threshold.

After consideration of the comments 
the Treasury Department and the IRS 
have determined that the provisions of the 
section 45Q rules will apply to qualified 
carbon dioxide taken into account by a 
taxpayer for purposes of the section 45Y 
or 48E credits. These provisions include 
rules and standards for quantifying, certi-
fying, and verifying when metric tons of 
qualified carbon dioxide have leaked into 
the atmosphere.

Further, the Treasury Department and 
the IRS also asked whether the existing 
recapture provisions under section 45Q 
are sufficient to address emissions leak-
ages. Several commenters recommended 
that the final regulations incorporate the 
recapture requirements provided under 
§1.45Q-5 to address captured and seques-
tered carbon oxide that later escapes into 
the atmosphere when a taxpayer has taken 
that carbon dioxide into account for pur-
pose of the section 45Y or 48E credits. 
The section 45Q rules provide for a 3-year 
recapture period using a LIFO method 
and provide that for each year during the 
recapture period the amount of qualified 
carbon dioxide that is injected into secure 
geological storage is netted against the 
amount of qualified carbon dioxide that 
may leak from such secure geological 
storage. 

A commenter noted that the mechanics 
of attributing leakage events across years 
must be adapted for the section 45Y and 
48E credits, with the effect of disquali-
fying a facility for the credit in years for 
which the recalculated GHG emissions 
rate exceeds the threshold. While most 
commenters endorsed adopting the con-
cepts of the section 45Q recapture rule to 
the section 45Y and 48E credits, a com-
menter requested that the recapture rules 
not apply to taxpayers that use carbon 
capture and utilization to claim the section 

45Y or 48E credits. The Treasury Depart-
ment and the IRS have determined that the 
provisions of the section 45Q rules will 
apply to qualified carbon dioxide taken 
into account by a taxpayer for purposes 
of the section 45Y or 48E credits. These 
provisions include rules and standards 
for quantifying, certifying, and verifying 
when metric tons of qualified carbon diox-
ide have leaked into the atmosphere.

In the preamble to the proposed regu-
lations, the Treasury Department and the 
IRS also requested comment regarding 
whether carbon capture and sequestration 
that occurs in the production of fuel that 
is used by a facility to produce electric-
ity should be taken into account under 
proposed §1.45Y-5(e) and section 45Y(e)
(3) and, if so, how should such use of car-
bon capture and sequestration be assessed 
in an LCA. Several commenters asserted 
that fuel production is within the boundar-
ies of an LCA for a C&G Facility and the 
determination of the GHG emissions rates 
for the qualified facility, and therefore, 
emissions captured and sequestered in the 
production of fuel for the qualified facility 
should be taken into account. Addition-
ally, several commenters recommended 
that for carbon capture and sequestration 
occurring in the production of fuel used 
by a qualified facility to produce elec-
tricity, the LCA should account for emis-
sions from the entire carbon capture and 
sequestration process, including capture, 
purification, compression, transportation, 
and injection because these processes all 
require energy input and will potentially 
result in further fugitive emissions and 
leaks. These commenters noted that a 
contrary approach would ignore a large 
portion of GHG emissions in the LCA. 
As a result, the commenters assert that the 
GHG emissions from these stages should 
be included in determining the net GHG 
emissions rate of a C&G Facility.

Other commenters asserted that if car-
bon capture and sequestration occurs in the 
production of a fuel used as a feedstock for 
a qualified facility, such emissions should 
be excluded from the GHG emissions of 
the qualified facility. A commenter noted 
that where fuel is produced from a process 
that involves carbon capture and seques-
tration (such as natural gas steam methane 
reforming, or gasification of biomass), the 
entity producing that fuel would claim 

any carbon removal credits. Therefore, 
the commenter asserted that the carbon 
dioxide captured and sequestered from 
the production of the fuel should not be 
accounted for by the qualified facility that 
uses such the fuel to produce electricity.

After consideration of the comments, 
the Treasury Department and the IRS have 
determined that for purposes of determin-
ing a net GHG emissions rate of a qualified 
facility, the section 45Q rules will apply 
only to qualified carbon dioxide subject to 
CCS at such qualified facility during the 
production of electricity. While the sec-
tion 45Q rules are applicable to a taxpayer 
that uses CCS at a qualified facility during 
the production of electricity, there cur-
rently is no known administrable method 
to apply those provisions to third parties 
that produce fuel used by a qualified facil-
ity. Accordingly, the final regulations do 
not adopt the commenters’ recommenda-
tion that CCS that occurs in the production 
of fuel that is used by a qualified facility 
to produce electricity should be taken into 
account for purpose of determining the 
net GHG emissions rate of such qualified 
facility. 

G. Annual publication of emissions rates 

Proposed §1.45Y-5(f)(1) provided that, 
as required by section 45Y(b)(2)(C)(i), 
the Secretary will annually publish a table 
that sets forth the GHG emissions rates for 
types or categories of facilities (Annual 
Table), which a taxpayer must use for pur-
poses of section 45Y. Proposed §1.45Y-
5(f)(1) further provided that, except as 
provided in proposed §1.45Y-5(h), a tax-
payer that owns a facility that is described 
in the Annual Table on the first day of 
the taxpayer’s taxable year in which the 
section 45Y or section 48E credit is deter-
mined with respect to such facility must 
use the Annual Table as of such date to 
determine an emissions rate for such facil-
ity for such taxable year. 

Types or categories of facilities must 
be added or removed from the Annual 
Table consistent with, for Non-C&G 
Facilities, a technical assessment of 
the fundamental energy transformation 
into electricity as provided in proposed 
§1.45Y-5(c)(1)(ii), and, for C&G Facili-
ties, an LCA that complies with proposed 
§1.45Y-5(d) and (e). Proposed §1.45Y-
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5(f)(2) also provided that in connection 
with the publication of the Annual Table, 
the Secretary must publish an accompa-
nying expert analysis that addresses any 
types or categories of facilities added or 
removed from the Annual Table since its 
last publication. Such analysis must be 
prepared by one or more of the National 
Laboratories, in consultation with other 
Federal agency experts, such as experts 
from DOE, the Treasury Department, the 
United States Department of Agriculture 
(USDA), and the EPA, as appropriate, 
and must address whether the addition 
or removal of types or categories of 
facilities from the Annual Table com-
plies with section 45Y(b)(2)(A) and (B) 
(which refers to the definition of lifecycle 
GHG emissions in 42 U.S.C. 7545(o)(1)
(H)) of the Code and proposed §1.45Y-
5. The Treasury Department and the IRS 
view the requirement to publish an expert 
analysis prepared by the National Labo-
ratories of changes to the Annual Table 
as essential to ensuring public account-
ability and adherence to sound scientific 
principles. This requirement would also 
ensure that the Secretary has a robust 
record to inform any changes to the 
Annual Table.

The Treasury Department and the IRS 
intend to include in the Annual Table 
the types or categories of facilities that 
are described in the final regulations as 
having a GHG emissions rate that is not 
greater than zero. To provide clarity and 
certainty to taxpayers regarding eligibil-
ity, the Treasury Department and the IRS 
may also include in the Annual Table the 
types or categories of facilities that have 
a GHG emissions rate that is greater than 
zero and therefore do not meet the defi-
nition of a qualified facility. The Treasury 
Department and the IRS intend to publish 
the first Annual Table after the publica-
tion of the final regulations. Until the first 
publication of the Annual Table, taxpayers 
may treat the types or categories of facili-
ties that are listed in proposed §1.45Y-5(c)
(2)(i) through (viii) as being described in 
an Annual Table as having a GHG emis-
sions rate that is not greater than zero. Fur-
ther, any types or categories of facilities 
that are added or removed from this list in 
the first publication of the Annual Table or 
any changes to emissions determinations 
for any types or categories of facilities in 

the Annual Table must be accompanied 
by the publication of an expert analysis 
of such change as provided in proposed 
§1.45Y-5(f)(2). If there are no changes to 
the Annual Table in a given taxable year, 
the Treasury Department and the IRS 
intend to notify taxpayers accordingly.

Commenters provided multiple per-
spectives on the substance and form of 
the Annual Table. Commenters noted that 
the Treasury Department and the IRS are 
required to publish an Annual Table that 
includes “the GHG emissions rates for 
types or categories of facilities.” Some 
commenters stated that the Annual Table 
should include the emissions rates of 
components used in different C&G tech-
nologies, that would be consistent for all 
facilities under specific conditions. Other 
commenters stated that the Treasury 
Department and the IRS should either not 
list the facility type in the Annual Table or 
should be conservative about the criteria 
listed for facilities with zero or negative 
emissions. 

As noted earlier in this section of this 
Summary of Comments and Explanation 
of Revisions, section 45Y(b)(2)(C)(i) 
requires the Secretary to annually publish 
a table that sets forth the GHG emissions 
rates for types or categories of facilities. 
In order to promote taxpayer certainty and 
fulfill the requirements of the statute, the 
Annual Table should include sufficient 
information about what types or catego-
ries of facilities meet the GHG emissions 
rate requirements in sections 45Y and 
48E. The Treasury Department and the 
IRS therefore do not adopt commenters’ 
suggestions that the Annual Table should 
not include specific facility types.

From a technical perspective, many 
taxpayer situations cannot be covered in 
the Annual Table in a way that would be 
consistent with the statutory requirements 
for determining GHG emissions rates, as 
specific factual circumstances will impact 
the outcomes of this analysis. In order to 
avoid false precision, the Treasury Depart-
ment and the IRS have determined that the 
Annual Table should capture whether a 
particular type or category of facility has a 
GHG emissions rate of less than or equal 
to zero or a rate that is greater than zero. 
These determinations will be made con-
sistent with the requirements of sections 
45Y and 48E and these final regulations. 

Some commenters requested that the 
publication of the Annual Table be expe-
dited to release the first Annual Table at 
the same time as the final regulations. 
Commenters also suggested that, for types 
or categories of facilities that are listed as 
having a GHG emissions rate that is less 
than or equal to zero in the final regula-
tions, publication of the Annual Table or 
a PER certification is unnecessary for 
those facilities to meet the emissions rate 
requirement. 

Given the time and effort necessary 
to conduct emissions analysis that meets 
the requirements of the statute and these 
final regulations, the Treasury Depart-
ment and the IRS cannot commit to a spe-
cific timeline for publication of the first 
Annual Table at this time. However, as 
noted earlier in this section of this Sum-
mary of Comments and Explanation of 
Revisions, taxpayers may treat the types 
or categories of facilities that are listed in 
these final regulations as having an emis-
sions rate that is less than equal to zero or 
an emissions rate of greater than zero in 
accordance with the rules provided in the 
final regulations. 

Commenters also raised concerns 
regarding consistency between the 
approach to the Annual Table and the PER 
process. Some commenters stated that the 
Treasury Department should take a con-
servative approach to the evaluation of 
any petitions for C&G Facility types not 
listed in the Annual Table. The Treasury 
Department and the IRS have adopted an 
approach that harmonizes the technical 
requirements for the Annual Table and the 
PER process. For example, for purposes 
of determining the net GHG emissions 
rate for a C&G Facility under sections 
45Y and 48E, any LCA must meet the 
requirements of the statutes, including 
taking into account lifecycle GHG emis-
sions as described in 42 U.S.C. 7545(o)(1)
(H) and these final regulations.

Commenters supported the proposed 
regulations’ approach to updating the 
Annual Table, including the requirement 
to produce analysis led by one or more of 
the National Laboratories, in consultation 
with other Federal agency experts, and the 
requirement to publish that analysis. The 
Treasury Department and the IRS agree 
that such an approach is essential to ensur-
ing public accountability and adherence to 
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sound scientific principles and adopt the 
approach as proposed in the final regula-
tions.

H. Provisional emissions rates

1. In General 

For purposes of section 45Y, proposed 
§1.45Y-5(g) provided the rules applicable 
to provisional emissions rates. Proposed 
§1.45Y-5(g)(1) provided that, in the case 
of any facility that is of a type or category 
for which an emissions rate has not been 
established by the Secretary under pro-
posed §1.45Y-5(g), a taxpayer that owns 
such facility may file a petition with the 
Secretary for the determination of the 
emissions rate with respect to such facility 
(Provisional Emissions Rate or PER).

For purposes of section 48E, proposed 
§1.48E-5(g) provided the rules applicable 
to provisional emissions rates. Proposed 
§1.48E-5(g)(1) provided that, in the case 
of any facility that is of a type or category 
for which an emissions rate has not been 
established by the Secretary under pro-
posed §1.48E-5(g), a taxpayer that owns 
such facility may file a petition with the 
Secretary for the determination of the 
emissions rate with respect to such facility 
(Provisional Emissions Rate or PER). The 
proposed rule is adopted without change.

2. Rate Not Established

Proposed §1.45Y-5(g)(2) provided that 
an emissions rate has not been established 
by the Secretary for a facility for purposes 
of section 45Y(b)(2)(C)(ii) if such facil-
ity is not described in the Annual Table. 
If a taxpayer’s request for an emissions 
value pursuant to proposed §1.45Y-5(g)
(5) is pending at the time such facility is 
or becomes described in the Annual Table, 
the taxpayer’s request for an emissions 
value will be automatically denied.

Proposed §1.48E-5(g)(2) provided that 
an emissions rate has not been established 
by the Secretary for a facility for purposes 
of sections 45Y(b)(2)(C)(ii) and 48E(b)
(3)(B)(ii) if such facility is not described 
in the Annual Table. If a taxpayer’s 
request for an emissions value pursuant to 
proposed §1.48E-5(g)(5) is pending at the 
time such facility is or becomes described 
in the Annual Table, the taxpayer’s request 

for an emissions value will be automati-
cally denied.

3. Process for filing a PER petition

Proposed §1.45Y-5(g)(3) provided the 
process for filing a PER petition. Proposed 
§1.45Y-5(g)(3) provided that to file a PER 
petition with the Secretary, a taxpayer 
must submit a PER petition by attaching 
it to the taxpayer’s Federal income tax 
return or Federal return, as appropriate, for 
the first taxable year in which the taxpayer 
claims the section 45Y credit with respect 
to the facility to which the PER petition 
applies. A PER petition must contain an 
emissions value and, if provided by DOE, 
the associated DOE letter. An emissions 
value may be obtained from DOE or by 
using the LCA model designated in pro-
posed §1.45Y-5(g)(6). 

An emissions value obtained from 
DOE will be based on an analytical 
assessment of the emissions rate associ-
ated with the facility, performed by one or 
more National Laboratories, in consulta-
tion with Federal agency and other experts 
as appropriate, consistent with proposed 
§1.45Y-5. A taxpayer would be required to 
retain in its books and records the request 
to DOE for an emissions value, including 
any information provided by the taxpayer 
to DOE pursuant to the emissions value 
request process provided in proposed 
§1.45Y-5(g)(5). 

Alternatively, an emissions value can 
be determined by the taxpayer for a facil-
ity using the most recent version of an 
LCA model or models, as of the time the 
PER petition is filed, that have been desig-
nated by the Secretary for such use under 
proposed §1.45Y-5(g)(6). If an emissions 
value is determined using the designated 
model, a taxpayer is required to provide to 
the IRS information to support its deter-
mination of the emissions value in the 
form and manner prescribed in IRS forms 
or instructions or in publications or guid-
ance published in the Internal Revenue 
Bulletin. See §601.601 of this chapter. A 
taxpayer may not request an emissions 
value from DOE for a facility for which 
an emissions value can be determined by 
using the most recent version of an LCA 
model or models that have been desig-
nated by the Secretary for such use under 
proposed §1.45Y-5(g)(6).

Proposed §1.48E-5(g)(3) provided the 
process for filing a PER petition. Proposed 
§1.48E-5(g)(3) provided that to file a PER 
petition with the Secretary, a taxpayer 
must submit a PER petition by attaching 
it to the taxpayer’s Federal income tax 
return or Federal return, as appropriate, for 
the first taxable year in which the taxpayer 
claims the section 48E credit with respect 
to the facility to which the PER petition 
applies. A PER petition must contain an 
emissions value and, if provided by DOE, 
the associated DOE letter. An emissions 
value may be obtained from DOE or by 
using the LCA model designated in pro-
posed §1.48E-5(g)(6). 

An emission value obtained from DOE 
will be based on an analytical assess-
ment of the emissions rate associated 
with the facility, performed by one or 
more National Laboratories, in consul-
tation with other Federal agency experts 
as appropriate, consistent with proposed 
§1.48E-5. A taxpayer would be required to 
retain in its books and records the request 
to DOE for an emissions value, including 
any information provided by the taxpayer 
to DOE pursuant to the emissions value 
request process provided in proposed 
§1.48E-5(g)(5). 

Alternatively, an emissions value can 
be determined by the taxpayer for a facil-
ity using the most recent version of an 
LCA model or models, as of the time the 
PER petition is filed, that have been desig-
nated by the Secretary for such use under 
proposed §1.48E-5(g)(6). If an emissions 
value is determined using the designated 
model, a taxpayer is required to provide to 
the IRS information to support its deter-
mination of the emissions value in the 
form and manner prescribed in IRS forms 
or instructions or in publications or guid-
ance published in the Internal Revenue 
Bulletin. See §601.601 of this chapter. A 
taxpayer may not request an emissions 
value from DOE for a facility for which 
an emissions value can be determined by 
using the most recent version of an LCA 
model or models that have been desig-
nated by the Secretary for such use under 
proposed §1.48E-5(g)(6).

A commenter supported the process 
provided in the proposed regulations for 
filing a PER petition and for permitting 
taxpayers to determine an emissions value 
during the PER process based on the most 
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recent approved LCA model. However, 
the commenter cautioned that a self-certi-
fication option would be effective only to 
the extent that LCA models are approved 
for clean-electricity technologies for 
which an emissions rate is not available 
in the Annual Table. This commenter rec-
ommended that the Treasury Department 
and the IRS approve LCA models expe-
ditiously and ensure that the LCA models 
take avoided emissions into account based 
on technologies like fuel cells. Another 
commenter suggested clarifying whether 
facilities with standardized configurations 
and equipment could rely upon a single 
PER, rather than having to independently 
apply for a PER. The commenter empha-
sized that a single PER could just as easily 
be applied to separate facilities, provided 
that material characteristics are suffi-
ciently similar. 

The Treasury Department and the IRS 
developed the PER process in consulta-
tion with the DOE and other agencies. The 
procedures developed for the PER process 
will designate an LCA model or models 
that are consistent with the requirements 
of sections 45Y and 48E and these regu-
lations for use under §1.45Y-5(g)(6). The 
Treasury Department and the IRS decline 
to permit taxpayers to rely upon a single 
PER for separate facilities, because, as 
a commenter recognized, whether a sin-
gle PER could be applicable to separate 
facilities would depend on the facts and 
circumstances. Accordingly, to ensure 
that the taxpayer has a PER determination 
applicable to each qualified facility, the 
taxpayer must submit a request for a PER 
determination for each separate facility. 

With respect to the Annual Table and 
the PER process, a commenter requested 
that the Treasury Department develop or 
design an incentive for those investors 
willing to invest in technological inno-
vations that could improve on average 
results likely set forth in the Annual Table. 
The Treasury Department and the IRS 
decline to address this request because 
the addition of extra-statutory incentives 
is outside the scope of these final regula-
tions. 

4. PER determination

Proposed §1.45Y-5(g)(4) provided 
that, upon the IRS’s acceptance of the 

taxpayer’s Federal income tax return or 
Federal return, as appropriate, containing 
a PER petition, the emissions value of 
the facility specified on such petition will 
be deemed accepted. Such PER petition 
must be submitted to the IRS in the first 
taxable year in which the taxpayer claims 
the section 45Y credit with respect to the 
facility to which the PER petition applies. 
A taxpayer would be able to rely upon 
an emissions value provided by DOE 
for purposes of calculating and claiming 
a section 45Y credit, provided that any 
information, representations, or other data 
provided to DOE in support of the request 
for an emissions value accurately reflect 
the facility’s operations in each year the 
taxpayer seeks to rely on that emissions 
value. If applicable, a taxpayer may rely 
upon an emissions value determined for 
a facility using the most recent version of 
the LCA model or models that, as of the 
time the PER petition is filed, have been 
designated by the Secretary for such use 
under proposed §1.45Y-5(g)(6), provided 
that any information, representations, or 
other data used to obtain such emissions 
value remain accurate. The IRS’s deemed 
acceptance of an emissions value is the 
Secretary’s determination of the PER. 
The taxpayer must still comply with all 
applicable requirements for the section 
45Y credit and any information, represen-
tations, or other data supporting an emis-
sions value are subject to later examina-
tion by the IRS.

Proposed §1.48E-5(g)(4) provided that, 
upon the IRS’s acceptance of the taxpay-
er’s Federal income tax return or Federal 
return, as appropriate, containing a PER 
petition, the emissions value of the facility 
specified on such petition will be deemed 
accepted. A taxpayer would be able to 
rely upon an emissions value provided 
by DOE for purposes of calculating and 
claiming a section 48E credit, provided 
that any information, representations, or 
other data provided to DOE in support 
of the request for an emissions value are 
accurate. If applicable, a taxpayer may 
rely upon an emissions value determined 
for a facility using the most recent version 
of the LCA model or models that, as of the 
time the PER petition is filed, have been 
designated by the Secretary for such use 
under proposed §1.48E-5(g)(6), provided 
that any information, representations, or 

other data used to obtain such emissions 
value are accurate. The IRS’s deemed 
acceptance of an emissions value is the 
Secretary’s determination of the PER. 
The taxpayer must still comply with all 
applicable requirements for the section 
48E credit and any information, represen-
tations, or other data supporting an emis-
sions value are subject to later examina-
tion by the IRS.

A commenter suggested permitting 
joint evaluations of similar PER requests, 
as well as leveraging information submit-
ted under prior evaluations, to promote a 
more streamlined process. The commenter 
requested that the Treasury Department 
and the IRS prioritize certainty and expe-
diency and clarify the timing by which 
taxpayers can expect to receive an official 
assessment from the National Laboratories 
and other involved experts. An additional 
commenter stated that a delay in PER 
determinations would be hugely detrimen-
tal and disadvantage early entrants and 
innovative technologies. This commenter 
suggested that the Treasury Department, 
the IRS, and the DOE assess their col-
lective capacities and resource needs to 
conduct analytical assessments for PER 
applications efficiently and expeditiously. 
The commenter also recommended that 
the Treasury Department direct the DOE 
to assess applications and determine a 
facility’s emissions rate within six months 
of a taxpayer’s submission of a PER appli-
cation. 

The Treasury Department and the IRS 
recognize the importance of certainty and 
expediency in evaluating PER requests 
and have consulted with DOE to develop 
the PER application process. These agen-
cies expect to review PER applications 
within an appropriate timeframe. There-
fore, the changes suggested by the com-
ments are not adopted. The Treasury 
Department and the IRS will continue to 
consult with the DOE as appropriate to 
assist in the administration of these final 
regulations. 

5. Emissions value request process

Proposed §1.45Y-5(g)(5) provided the 
rules applicable to the emissions value 
request process. Proposed §1.45Y-5(g)(5) 
provided that an applicant that submits a 
request for an emissions value must fol-
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low the procedures specified by DOE to 
request and obtain such emissions value, 
and that emissions values will be deter-
mined consistent with the rules provided 
in proposed §1.45Y-5. An applicant may 
request an emissions value from DOE 
only after a front-end engineering and 
design (FEED) study or similar indica-
tion of project maturity, as determined by 
DOE, such as the completion of a project 
specification and cost estimation sufficient 
to inform a final investment decision for 
the facility. DOE may decline to review 
applications that are non-responsive and 
those applications that relate to a facility 
that is described in the Annual Table (con-
sistent with proposed §1.45Y-5(g)(2)) or 
a facility that can determine an emissions 
value using a designated LCA model under 
proposed §1.45Y-5(g)(6) (consistent with 
proposed §1.45Y-5(g)(3)), or applications 
that are incomplete. 

Proposed §1.45Y-5(g)(5) also pro-
vided that applicants must follow DOE’s 
guidance and procedures for requesting 
and obtaining an emissions value from 
DOE. DOE will publish guidance and 
procedures that applicants must follow 
to request and obtain an emissions value 
from DOE. DOE’s guidance and proce-
dure will include a process, under limited 
circumstances, for a taxpayer to request 
a revision to DOE’s initial assessment of 
an emissions value on the basis of revised 
technical information or facility design 
and operation. The Treasury Department 
and the IRS anticipate that the emissions 
value request process will open after the 
publication of the final regulations.

Proposed §1.48E-5(g)(5) provided the 
rules applicable to the emissions value 
request process. Proposed §1.48E-5(g)(5) 
provided that an applicant that submits a 
request for an emissions value must fol-
low the procedures specified by DOE to 
request and obtain such emissions value, 
and that emissions values will be deter-
mined consistent with the rules provided 
in proposed §1.48E-5. An applicant may 
request an emissions value from DOE 
only after a FEED study or similar indica-
tion of project maturity, as determined by 
DOE, such as the completion of a project 
specification and cost estimation sufficient 

to inform a final investment decision for 
the facility. DOE may decline to review 
applications that are non-responsive and 
those applications that relate to a facil-
ity that is described in the Annual Table 
(consistent with proposed §1.48E-5(g)(2)) 
or a facility that can determine an emis-
sions value using a designated LCA model 
under proposed §1.48E-5(g)(6) (consis-
tent with proposed §1.48E-5(g)(3)), or 
applications that are incomplete. 

Proposed §1.48E-5(g)(5) also pro-
vided that applicants must follow DOE’s 
guidance and procedures for requesting 
and obtaining an emissions value from 
DOE. DOE will publish guidance and 
procedures that applicants must follow 
to request and obtain an emissions value 
from DOE. DOE’s guidance and proce-
dure will include a process, under limited 
circumstances, for a taxpayer to request 
a revision to DOE’s initial assessment of 
an emissions value on the basis of revised 
technical information or facility design 
and operation. The Treasury Department 
and the IRS anticipate that the emissions 
value request process will open after the 
publication of the final regulations.

A commenter requested that the Trea-
sury Department conservatively evaluate 
any petitions to assign an emissions rate 
for C&G facility types not listed in the 
Annual Table and to strive to be fully con-
fident that operation of the facility would 
not lead to net lifecycle emissions. 

The Treasury Department and the IRS 
have adopted an approach that harmonizes 
the technical requirements for the Annual 
Table and the PER process. For example, 
for purposes of determining the GHG 
emissions rate for a C&G Facility under 
sections 45Y and 48E, any LCA must meet 
the requirements of the statutes, including 
taking into account lifecycle GHG emis-
sions as described in 42 U.S.C. 7545(o)(1)
(H) and these final regulations.

Another commenter contended that 
completion of a FEED study is an inap-
propriate indicator of project maturity to 
request a PER. The commenter asserted 
that such a requirement could substan-
tially delay projects and that a more 
logical approach would be for the DOE 
to determine a PER using a pre-FEED 

or feasibility study as a demonstration 
of project maturity. An additional com-
menter claimed that the cost and related 
timing of a FEED study may be prohib-
itive for distributed or small-scale facili-
ties. The commenter asserted that in order 
to access project financing, project devel-
opers must know early in the development 
process that a facility will be eligible for 
the section 45Y or 48E credit. However, 
the commenter stated that, a FEED study 
cannot typically be completed until well 
after a project developer will need to have 
provided prospective financiers with cer-
tainty about credit eligibility. The com-
menter noted that this disconnect could 
effectively prevent the development of 
clean energy production facilities that uti-
lize pathways not already identified in the 
Annual Table. 

As an alternative to requiring a FEED 
study, a commenter suggested accept-
ing an LCA performed by a third-party, 
DOE-certified provider, conducted using 
the most current, approved GREET 
model, provided that the following crite-
ria are satisfied: (i) the system is UL or 
CE certified, (ii) the total landed bill of 
materials (BOM) cost of the system is less 
than $20 million, and (iii) the system has 
less than 10 MW energy equivalent (ther-
mal, total gas flow, or total electricity) in 
it. Similarly, a commenter asserted that 
FEED studies can cost up to $50 million 
and delay project development by 6-8 
months and recommended considering 
projects at FEL-227 of the project for PER 
applications. 

Proposed §1.45Y-5(g)(5) provided 
flexibility to taxpayers by permitting a 
taxpayer to request an emissions value 
from DOE after an indication of project 
maturity, as determined by DOE, such as 
a FEED study or the completion of a proj-
ect specification and cost estimation suffi-
cient to inform a final investment decision 
for the facility. As proposed, DOE has 
some discretion to determine appropriate 
project maturity indicators, if not a FEED 
study. However, a pre-FEED or feasibil-
ity study are not adequate indicators of 
project maturity as there exists too high 
of a likelihood that the final design of 
the qualified facility will differ from the 

27 FEL-2, also known as the conceptual design or feasibility design phase of a project, may typically result in deliverables which include project schedule, preliminary design report, site 
layout, and similar. See Stage Gate Project Management, Mark Ludwigson, PDH Academy, https://pdhacademy.com/wp-content/uploads/2024/01/524-Stage_Gate_Project_Management.pdf.
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pre-FEED or feasibility study and there-
fore would undermine the implementation 
of the statutory definition of a qualified 
facility. Accordingly, the proposed rule is 
adopted without change. 

An applicant can request an emissions 
value from DOE only after a front-end 
FEED study or similar indication of proj-
ect maturity, as determined by DOE, such 
as the completion of a project specification 
and cost estimation sufficient to inform a 
final investment decision for the facility. 
The DOE will publish more information 
about the process to receive an emissions 
value in forthcoming guidance.

6. LCA model for determining an 
emissions value for C&G facilities

Proposed §1.45Y-5(g)(6) provided 
that the Secretary may designate one or 
more LCA models for a taxpayer to deter-
mine an emissions value for C&G Facil-
ities that are not described in the Annual 
Table. A model may only be designated 
if it complies with section 45Y(b)(2)(B) 
and proposed §1.45Y-5(d) and (e). The 
Secretary may revoke the designation of 
an LCA model or models. In connection 
with the designation or revocation of a 
designation of an LCA model or mod-
els, the Secretary is required to publish 
an accompanying expert analysis of the 
model prepared by one or more of the 
National Laboratories, in consultation 
with other Federal agency experts as 
appropriate. Such analysis must address 
the model’s compliance with section 
45Y(b)(2)(B) and proposed §1.45Y-5(d) 
and (e). The Treasury Department and 
the IRS view the requirement to pub-
lish an expert analysis prepared by the 
National Laboratories of the designation 
or revocation of designation of an LCA 
model or models as essential to ensuring 
public accountability and adherence to 
sound scientific principles. This require-
ment also ensures that the Secretary has a 
robust record to inform any designations 
or revocations of an LCA model or mod-
els.

The rules provided in proposed §1.45Y-
5(g)(6) regarding the designation of an 
LCA model or models for determining an 
emissions value for C&G Facilities apply 
for purposes of section 48E and proposed 
§1.48E-5(g)(6).

7. Effect of PER

Proposed §1.45Y-5(g)(7) provided that 
a taxpayer may use a PER determined by 
the Secretary to determine the section 45Y 
credit for the facility to which the PER 
applies, provided all other requirements 
of section 45Y are met. The Secretary’s 
determination of a PER is not an examina-
tion or inspection of books of account for 
purposes of section 7605(b) of the Code 
and does not preclude or impede the IRS 
(under section 7605(b) or any administra-
tive provisions adopted by the IRS) from 
later examining a return or inspecting 
books or records with respect to any tax-
able year for which the section 45Y credit 
is claimed. A PER determination does not 
signify that the IRS has determined that 
the requirements of section 45Y have been 
satisfied for any taxable year.

Proposed §1.48E-5(g)(7) provided that 
a taxpayer may use a PER determined by 
the Secretary to determine the section 48E 
credit for the facility to which the PER 
applies, provided all other requirements 
of section 48E are met. The Secretary’s 
determination of a PER is not an examina-
tion or inspection of books of account for 
purposes of section 7605(b) of the Code 
and does not preclude or impede the IRS 
(under section 7605(b) or any administra-
tive provisions adopted by the IRS) from 
later examining a return or inspecting 
books or records with respect to any tax-
able year for which the section 48E credit 
is claimed. A PER determination does not 
signify that the IRS has determined that 
the requirements of section 48E have been 
satisfied for any taxable year.

8. Reliance on Annual Table or 
Provisional Emissions Rate

Proposed §1.45Y-5(h) provided that 
taxpayers may rely on the Annual Table in 
effect as of the date a facility began con-
struction or the provisional emissions rate 
that has been determined by the Secretary 
for the taxpayer’s facility under proposed 
§1.45Y-5(g)(4) to determine the facility’s 
GHG emissions rate for that facility for 
any taxable year that is within the 10-year 
period described in section 45Y(b)(1)
(B), provided that the facility contin-
ues to operate as a type of facility that is 
described in the Annual Table or the facil-

ity’s emissions value request, as applica-
ble, for the entire taxable year.

A commenter requested a safe harbor 
for taxpayers with ongoing transactions in 
the event of any changes to categories of 
facilities and corresponding GHG emis-
sions rates listed on the Annual Table, 
with a clearly advertised cutoff date for 
the applicability of the prior iteration. 

The proposed regulations provided a 
rule allowing for reliance on the Annual 
Table in effect as of the date a facility 
began construction in order to give suf-
ficient taxpayer certainty for projects in 
development. Specifying that reliance on 
the Annual Table in effect based on the 
beginning of construction date provides 
a clear point in time that is already well 
understood for tax purposes. The com-
menter’s recommendation requires a fact 
intensive analysis of an event or series of 
events that lack a definitive date certain 
for when a transaction becomes “ongo-
ing.” Such a rule is not administrable for 
taxpayers and the IRS. Therefore, the pro-
posed rule is adopted without change.

I. Determining anticipated greenhouse 
gas emissions rate

Consistent with section 48E(b)(3)(A)
(iii), proposed §1.48E-5(h) provided rules 
to determine an anticipated GHG emis-
sions rate. As explained in the preamble 
to the proposed regulations, the Trea-
sury Department and the IRS interpret 
the reference in section 48E(b)(3)(A)(iii) 
to an “anticipated greenhouse gas emis-
sions rate” that is not greater than zero 
to require a reasonable expectation that a 
qualified facility will operate with a rate or 
net rate of greenhouse gas emissions that 
is not greater than zero over a specified 
period of time. Certain Non-C&G Facil-
ities, such as the facilities described in 
§1.45Y-5(c)(2), may have an anticipated 
greenhouse gas emissions rate that is not 
greater than zero based on the technology 
and practices they rely upon to generate 
electricity. For facilities that require the 
use of certain fuel sources, which may 
vary, or carbon capture and sequestration, 
to generate electricity with a greenhouse 
gas emissions rate that is not greater than 
zero, objective indicia that such facilities 
will use such fuel sources or operate such 
carbon capture equipment, as applicable, 
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in a manner that results in a greenhouse 
gas emissions rate that is not greater than 
zero for at least 10 years beginning from 
the date the facility is placed in service are 
required to establish a reasonable expecta-
tion that the combination of fuel, type of 
facility, and practice will result in a green-
house gas emissions rate that is not greater 
than zero. 

The proposed regulations provided a 
non-exhaustive list of examples of objec-
tive indicia that may establish a reason-
able expectation that a qualified facility 
will operate with an anticipated GHG 
emissions rate that is not greater than 
zero, including include co-location of the 
facility with a fuel source for which the 
combination of fuel, type of facility, and 
practice is reasonably expected to result in 
a GHG emissions rate that is not greater 
than zero; a 10-year contract to purchase 
fuels for which the combination of fuel, 
type of facility, and practice is reasonably 
expected to result in a GHG emissions rate 
that is not greater than zero; or a facility 
type that only accommodates one type of 
fuel or a small range of fuels for which 
the combination of fuel, type of facil-
ity, and practice is reasonably expected 
to result in a GHG emissions rate that is 
not greater than zero; or a 10-year con-
tract for the capture, disposal, or utiliza-
tion of qualified carbon dioxide from the 
facility for which the combination of fuel, 
type of facility, and practice is reasonably 
expected to result in a GHG emissions rate 
that is not greater than zero. These exam-
ples are adopted in the final regulations 
in §1.48E-5(h)(2) with minor changes to 
clarify that such contracts must be binding 
written contracts and to more closely align 
the language used in the example pertain-
ing to carbon capture and sequestration 
at proposed §1.48E-5(h)(2)(iv) with that 
used for purposes of section 45Q and ref-
erenced in section 45Y(b)(2)(D).

The Treasury Department and the IRS 
requested comment on what evidence 
or substantiation taxpayers should be 
required to maintain to be able to estab-
lish an anticipated GHG emissions rate 
for a qualified facility. Two commenters 
recommended requiring that objective 
indicia take the form of physical features 
that make it more likely that the qualified 
facility will operate with a GHG emis-
sions rate that is not greater than zero. In 

these commenters’ view, if the objective 
indicia do not relate to physical features of 
the qualified facility, the qualified facility 
could be too easily repurposed in a way 
that results in a positive GHG emissions 
rate. Commenters provided examples of 
physical features such as evidence of car-
bon capture and sequestration equipment 
incorporated into the qualified facility or a 
direct pipeline connection from the qual-
ified facility to a waste fuel or feedstock, 
as appropriate. 

The Treasury Department and the IRS 
have determined that objective indicia 
need not always take the form of physi-
cal features. While in some cases physi-
cal features may provide objective indicia 
that a qualified facility will operate with 
a GHG emissions rate that is not greater 
than zero, such features are not relevant 
and therefore not required in all cases. 
Some qualified facilities may not have 
a physical feature that differentiates a 
facility with a GHG emissions rate that is 
not greater than zero from a comparable 
facility with a GHG emissions rate that is 
greater than zero. In such cases, the tax-
payer must find another method of doc-
umenting its anticipated GHG emissions 
rate that is not greater than zero that pro-
vides a comparable level of substantiation 
as a physical feature. This could take the 
form of a long-term contract for fuel that 
would enable the facility to attain a GHG 
emissions rate that is not greater than zero, 
provided the contract imposes a binding 
obligation on the purchaser to compen-
sate the seller for a sufficient volume of 
fuel to operate the entire facility for a sub-
stantial portion of the facility’s lifetime, 
such as ten years. The Treasury Depart-
ment and the IRS have determined that 
in some cases non-physical features that 
involve commitment to a third party, such 
as the aforementioned contract, can pro-
vide substantiation that a facility is rea-
sonably expected to operate with a GHG 
emissions rate that is not greater than zero 
that is equivalent to the substantiation pro-
vided by a physical feature and relevant 
for a facts and circumstances analysis. 
Accordingly, the final regulations do not 
adopt the suggestion that objective indicia 
must take the form of physical features.

The Treasury Department and the IRS 
also recognize that in some cases, a facil-
ity may seek to establish that it will oper-

ate with a GHG emissions rate that is not 
greater than zero on the basis that it will 
continuously operate carbon capture and 
sequestration equipment during electric-
ity production. The physical presence of 
the carbon capture equipment would not 
generally be sufficient objective indicia 
to substantiate that the facility will oper-
ate using that equipment. The final regu-
lations therefore provide at §1.48E-5(h)
(2)(iv) that one form of objective indicia 
substantiating operation of such equip-
ment may include a 10-year binding writ-
ten contract for the permanent geological 
storage (including after injection into an 
EOR project) or utilization of qualified 
carbon dioxide from the facility for which 
the combination of fuel, type of facility, 
and practice is reasonably expected to 
result in a GHG emissions rate that is not 
greater than zero. The final regulations 
further provide an additional example of 
such objective indicia substantiating the 
operation of this equipment at §1.48E-
5(h)(2)(v). Such objective indicia may 
include a legally binding Federal or State 
air permit which requires, as a condition 
of the permit, that the facility operates in 
a manner for which the combination of 
fuel, type of facility, and practice is rea-
sonably expected to result in a greenhouse 
gas emissions rate that is not greater than 
zero and that any captured carbon dioxide 
is permanently geologically stored and 
subjects the holder to civil or criminal 
penalties in the event the relevant permit 
requirements are breached. In the case of a 
facility which requires the operation of car-
bon capture and sequestration equipment 
to achieve a qualifying GHG emissions 
rate of not greater than zero, the Treasury 
Department and the IRS have currently 
identified that such a permit requirement 
would provide sufficient assurance that 
the objective indicia requirement is met 
with respect to the operation of the carbon 
capture and sequestration and expect that 
taxpayers seeking to substantiate in other 
ways would need to substantiate with sub-
stantially similar objective indicia. 

The preamble to the proposed regu-
lations also requested comment on the 
appropriate period of time for which 
taxpayers should be required to be able 
to demonstrate that there is a reasonable 
expectation that a qualified facility will 
operate with a GHG emissions rate that 
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is not greater than zero. Commenters 
provided a range of views on this topic. 
Several commenters suggested that tax-
payers be required to demonstrate objec-
tive indicia that a qualified facility will 
operate with a GHG emissions rate that 
is not greater than zero for the lifetime of 
the qualified facility. Several other com-
menters recommended that this period be 
shorter, asserting that longer timelines, 
such as those beyond ten years, could 
prove burdensome, in part due to greater 
uncertainty over such time periods. 

Because the Treasury Department and 
the IRS have determined that the exam-
ples of objective indicia that account for 
a GHG emissions rate over ten years are 
sufficient to show that the operation of 
a qualified facility could reasonably be 
expected to result in a GHG emissions 
rate that is not greater than zero, these 
final regulations will not adopt the sug-
gestion that the lifetime of the facility is 
the appropriate period of time for which a 
taxpayer is required to be able to demon-
strate such expectation. The Treasury 
Department and the IRS have determined 
that demonstrating a reasonable expecta-
tion that a qualified facility will operate 
with a GHG emissions rate that is not 
greater than zero for the lifetime of a qual-
ified facility would, for some long-lived 
facilities, be extremely challenging, if not 
impossible. However, these final regula-
tions require taxpayers claiming the sec-
tion 48E credit to attest under penalty of 
perjury in a manner prescribed by the IRS 
in forms or instructions that the anticipated 
GHG emissions rate as determined under 
the statute and these final regulations is 
not greater than zero. A facility subject 
to legally binding State or Federal permit 
conditions requiring that the facility oper-
ate in a manner that would be incompati-
ble with a greenhouse gas emissions rate 
of not greater than zero is not a facility 
for which the anticipated greenhouse gas 
emissions rate is not greater than zero.

J. Substantiation

Upon consideration of the comments 
and consultation with other Federal 
agency experts, the Treasury Department 
and the IRS have also determined that the 
proposed regulations would benefit from 
additional clarity regarding substantiation 

requirements. In particular, the Treasury 
Department and the IRS acknowledge 
commenters’ concerns about verifying 
and substantiating the key characteris-
tics that ensure a qualified facility has a 
GHG emissions rate not greater than zero. 
Accordingly, the final regulations make 
clear that substantiation requirements 
prescribed by the Secretary must include 
substantiation of the key parameters that 
would contribute to or impact the GHG 
emissions rates based on analytical assess-
ments conducted by the National Labora-
tories, in consultation with other Federal 
agency experts as appropriate. The Trea-
sury Department and the IRS will describe 
specific substantiation requirements for 
such facilities, including requirements 
for preparation or verification by an unre-
lated third party as appropriate, in future 
guidance. The Treasury Department and 
the IRS will require taxpayers to sub-
stantiate that the full electricity produc-
tion process – including specific fuels or 
feedstocks used – is consistent with the 
taxpayer’s claims and meets the specific 
criteria that the analytical assessment has 
found are necessary for it to meet the stat-
utory requirement of a GHG emissions 
rate not greater than zero. Given feedback 
provided by commenters on biomass dis-
cussed in section VIII.E. of this Summary 
of Comments and Explanation of Revi-
sions, the final regulations also specify 
that for C&G Facilities utilizing biomass 
feedstocks, taxpayers must substantiate 
that the source of such fuels or feedstocks 
used are consistent with the taxpayer’s 
claims. Moreover, in response to com-
ments and as discussed in section VIII.D. 
of this Summary of Comments and Expla-
nation of Revisions, if a qualified facility 
uses feedstocks that do not have market-
ability, but which are indistinguishable 
from marketable feedstocks (for instance, 
after processing), the taxpayer will be 
required to maintain documentation sub-
stantiating the origin and original form of 
the feedstock. To ensure that C&G Facil-
ities that utilize biomass feedstocks meet 
the statutory requirement of a net GHG 
emissions rate not greater than zero, the 
Treasury Department and the IRS antici-
pate that it may be appropriate to require 
or encourage taxpayers to maintain third-
party certification that verifies that these 
facilities meet the criteria that the LCA 

has found are necessary for a facility to 
meet this statutory requirement. 

Severability

If any provision in this rulemaking 
is held to be invalid or unenforceable 
facially, or as applied to any person or 
circumstance, it shall be severable from 
the remainder of this rulemaking, and 
shall not affect the remainder thereof, or 
the application of the provision to other 
persons not similarly situated or to other 
dissimilar circumstances.

Applicability Dates

These regulations apply to qualified 
facilities (and for §§1.48E-1 through 
1.48E-4, ESTs) placed in service after 
December 31, 2024, and during taxable 
years ending on or after January 15, 2025.

Special Analyses

I. Regulatory Planning and Review—
Economic Analysis

Pursuant to the Memorandum of 
Agreement, Review of Treasury Regula-
tions under Executive Order 12866 (June 
9, 2023), tax regulatory actions issued by 
the IRS are not subject to the requirements 
of section 6 of Executive Order 12866, as 
amended. Therefore, a regulatory impact 
assessment is not required.

II. Paperwork Reduction Act

The Paperwork Reduction Act of 1995 
(44 U.S.C. 3501-3520) (PRA) generally 
requires that a Federal agency obtain the 
approval of the Office of Management 
and Budget (OMB) before collecting 
information from the public, whether such 
collection of information is mandatory, 
voluntary, or required to obtain or retain 
a benefit. An agency may not conduct or 
sponsor and a person is not required to 
respond to a collection of information 
unless it displays a valid OMB control 
number. 

The collections of information in these 
final regulations contain recordkeep-
ing and reporting requirements that are 
required to substantiate eligibility to claim 
a section 45Y or section 48E credit. These 
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collections of information would gener-
ally be used by the IRS for tax compli-
ance purposes and by taxpayers to facil-
itate proper reporting and compliance. 
The general recordkeeping requirements 
mentioned within these final regulations 
are considered general tax records under 
§1.6001-1(e). 

The recordkeeping requirements in 
these final regulations with respect to 
section 45Y include the requirement in 
§1.45Y-5(h)(1) that taxpayers claiming 
the section 45Y credit must maintain in its 
books and records documentation regard-
ing the design and operation of a facil-
ity that establishes that such facility had 
a GHG emissions rate that is not greater 
than zero for the taxable year. Included in 
§1.45Y-5(h)(2) are examples of documen-
tation that sufficiently substantiates that a 
facility has a GHG emissions rate that is 
not greater than zero for the taxable year, 
which includes documentation, or a report 
prepared by an unrelated party that veri-
fies that a facility had such an emissions 
rate. A facility described in §1.45Y-5(c)
(2) can maintain sufficient documenta-
tion to demonstrate a GHG emissions 
rate that is not greater than zero for the 
taxable year by showing that it is a type 
of facility described in §1.45Y-5(c)(2). 
Section 1.45Y-5(h)(2) provides that for 
other types of facilities not described in 
§1.45Y-5(c)(2), the taxpayer must demon-
strate that the qualified facility meets the 
specific criteria that the analytical assess-
ment prepared by the National Labora-
tories, in consultation with other Federal 
agency experts as appropriate, has found 
are necessary for a facility to meet the 
statutory requirement of a greenhouse gas 
emissions rate not greater than zero. Sec-
tion 1.45Y-5(j)(2) provides that for C&G 
Facilities that utilize biomass feedstocks, 
the taxpayer must substantiate that the 
source of such fuels or feedstocks used 
are consistent with the taxpayer’s claims. 
Section 1.45Y-5(j)(2) further provides that 
for the qualified facilities not described in 
§1.45Y-5(c)(2), the Secretary may deter-
mine that other types of facilities can suf-
ficiently substantiate a GHG emissions 
rate, as determined under this section, that 
is not greater than zero with certain doc-
umentation and will describe such facil-
ities and documentation in IRS forms, 
instructions, or publications, or guidance 

published in the Internal Revenue Bulle-
tin. For facilities that utilize unmarketable 
feedstocks that are indistinguishable from 
marketable feedstocks (for instance, after 
processing), the taxpayer will be required 
to maintain documentation substantiating 
the origin and original form of the feed-
stock. For PRA purposes, these general 
tax records are already approved by OMB 
under 1545–0074 for individuals, 1545–
0123 for business entities, 1545–0092 for 
trust and estate filers, and 1545–0047 for 
tax-exempt organizations.

The recordkeeping requirements in 
these final regulations with respect to sec-
tion 48E would include the requirement in 
§1.48E-5(k)(1) that a taxpayer must main-
tain in its books and records documenta-
tion regarding the design and operation of 
a facility that establishes that such facility 
had an anticipated GHG emissions rate 
that is not greater than 10 grams of CO2e 
per kWh during each year of the recapture 
period that applies for purposes of sec-
tion 48E(g). Included in §1.48E-5(k)(2) 
are examples of documentation that suf-
ficiently substantiates that a facility has a 
GHG emissions rate that is not greater 10 
grams of CO2e per kWh during each year 
of the recapture period, which includes 
documentation, or a report prepared by an 
unrelated party that verifies that a facil-
ity had such an emissions rate. A facility 
described in §1.45Y-5(c)(2) can maintain 
sufficient documentation to demonstrate 
a GHG emissions rate that is not greater 
than 10 grams of CO2e per kWh by show-
ing that it is a type of facility described in 
§1.45Y-5(c)(2). The Secretary may deter-
mine that other types of facilities can suffi-
ciently substantiate a GHG emissions rate 
that is not greater than 10 grams of CO2e 
per kWh with certain documentation and 
will describe such facilities and documen-
tation in IRS forms, instructions, or pub-
lications, or in guidance published in the 
Internal Revenue Bulletin. For such other 
types of facilities that utilize biomass feed-
stocks, the taxpayer must substantiate that 
the source of such fuels or feedstocks used 
are consistent with the taxpayer’s claims. 
For all facilities that utilize unmarketable 
feedstocks that are indistinguishable from 
marketable feedstocks (for instance, after 
processing), the taxpayer will be required 
to maintain documentation substantiating 
the origin and original form of the feed-

stock. For PRA purposes, these general 
tax records are already approved by OMB 
under 1545–0074 for individuals, 1545–
0123 for business entities, 1545–0092 for 
trust and estate filers, and 1545–0047 for 
tax-exempt organizations.

The reporting requirements in these 
final regulations are in §§1.45Y-5 and 
1.48E-5, which provide the process 
for applicants to file a petition with the 
Secretary for a PER determination. To 
file a PER petition with the Secretary, a 
taxpayer must submit the PER petition 
attached to the taxpayer’s Federal income 
tax return or Federal return, as appro-
priate, for the taxable year in which the 
taxpayer claims the section 45Y credit 
or the section 48E credit with respect 
to the facility to which the PER petition 
relates. A PER petition must contain an 
emissions value. If the applicant obtained 
an emissions value from DOE, the PER 
petition made to the IRS must include 
and emissions value letter from DOE. 
This emission value letter process will 
be approved by OMB. A taxpayer must 
retain in its books and records a copy 
of the taxpayer’s request to DOE for an 
emissions value, including the support-
ing documentation provided to DOE with 
the request. Alternatively, if applicable, a 
PER petition may contain an emissions 
value determined for a facility using the 
most recent version of an LCA model, as 
of the time the PER petition is filed, that 
has been designated by the Secretary for 
such use. If an emissions value is deter-
mined using a designated model, a tax-
payer is required to provide to the IRS 
information to support its determination 
of the emissions value in the form and 
manner prescribed in IRS forms, instruc-
tions, or publications, or guidance pub-
lished in the Internal Revenue Bulletin. 
The burden for these requirements will 
be included within the forms and instruc-
tions applicable to sections 45Y and 48E. 

For section 45Y, the burden for these 
requirements will be associated the form 
and instructions applicable to claiming 
this credit and will be approved by OMB, 
in accordance with 5 CFR 1320.10, under 
the following OMB control numbers: 
1545–0074 for individuals/sole propri-
etors, 1545–0123 for business entities, 
1545–0047 for tax-exempt organizations, 
and 1545–0092 for trust and estate filers. 
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For section 48E, the burden for these 
requirements will be associated with 
Form 3468, Investment Credit, and will 
be approved by OMB, in accordance with 
5 CFR 1320.10, under the following OMB 
control numbers: 1545–0074 for individu-
als/sole proprietors, 1545–0123 for busi-
ness entities, 1545–0047 for tax-exempt 
organizations, and 1545–0092 for trust 
and estate filers. 

III. Regulatory Flexibility Act

The Regulatory Flexibility Act (5 
U.S.C. 601 et seq.) (RFA) imposes certain 
requirements with respect to Federal rules 
that are subject to the notice and comment 
requirements of section 553(b) of the 
Administrative Procedure Act (5 U.S.C. 
551 et seq.) and that are likely to have a 
significant economic impact on a substan-
tial number of small entities. 

Unless an agency determines that a 
proposal is not likely to have a significant 
economic impact on a substantial number 
of small entities, section 604 of the RFA 
requires the agency to present a final reg-
ulatory flexibility analysis (FRFA) of the 
final regulations.

The Treasury Department and the IRS 
have not determined whether the final rule 
will likely have a significant economic 
impact on a substantial number of small 
entities. This determination requires fur-
ther study. However, because there is a 
possibility of significant economic impact 
on a substantial number of small entities, 
an IRFA is provided in these final regula-
tions affected and the economic impact on 
small entities.

In addition, pursuant to section 7805(f), 
the proposed regulations preceding these 
final regulations were submitted to the 
Chief Counsel for the Office of Advocacy 
of the Small Business Administration for 
comment on its impact on small business, 
and no comments were received from the 
Chief Counsel for the Office of Advocacy 
of the Small Business Administration. 
However, the Small Business Administra-
tion’s Office of Advocacy provided com-
ments in response to the PWA proposed 
regulations, including proposed §1.48E-
3, which is finalized as modified by this 
Treasury decision. See section III.B. of the 
Special Analysis of the PWA final regula-
tions for a discussion of those comments.

A. Need for and objectives of the rule

The final regulations provide greater 
clarity to taxpayers for purposes of claim-
ing the section 45Y credit and section 
48E credit. The final regulations provide 
necessary definitions rules regarding the 
determination of credit amounts and the 
procedure for requesting a provisional 
emissions rate. The final regulations pro-
vide greater clarity to taxpayers for pur-
poses of claiming the section 45Y credit 
and the section 48E credit and encour-
age taxpayers to produce clean energy or 
invest in clean energy facilities and ESTs. 
Thus, the Treasury Department and the 
IRS intend and expect that the final reg-
ulations will deliver benefits across the 
economy that will beneficially impact var-
ious industries.

B. Affected small entities

The RFA directs agencies to provide a 
description of, and if feasible, an estimate 
of, the number of small entities that may 
be affected by the final regulations. The 
Small Business Administration’s Office 
of Advocacy estimates in its 2023 Fre-
quently Asked Questions that 99.9 percent 
of American businesses meet its definition 
of a small business. The applicability of 
these final regulations does not depend on 
the size of the business, as defined by the 
Small Business Administration. 

As described more fully in the pream-
ble to this final regulation and in this IRFA, 
the section 45Y credit and the section 48E 
credit incentivize the production of clean 
energy and the investment in clean energy 
facilities and energy storage facilities. 
Because the potential credit claimants can 
vary widely, it is difficult to estimate at 
this time the impact of these final regula-
tions, if any, on small businesses.

The Treasury Department and the IRS 
expect to receive more information on the 
impact on small businesses once taxpay-
ers start to claim the section 45Y credit or 
the section 48E credit using the guidance 
and procedures provided in these final 
regulations. 

C. Impact of the rules

The final regulations will allow taxpay-
ers to plan investments and transactions 

based on the ability to claim the section 
45Y production credit and/or the section 
48E investment credit. The increased use 
of these credits will incentivize increased 
production and use of clean energy as well 
as the development of new methods and 
technologies for generating clean energy. 
The use of the credits will also incentivize 
additional investment in the facilities that 
produce and develop clean energy. 

Because recordkeeping and reporting 
requirements relating to the section 45Y 
and 48E credits will not materially differ 
from the requirements relating to exist-
ing energy production and investment 
tax credits, the recordkeeping and report-
ing requirements should not materially 
increase for taxpayers that already claim 
existing credits. To claim the section 45Y 
credit or the section 48E credit, taxpayers 
will need to continue to execute the rele-
vant form (or successor form, or pursuant 
to instructions and other guidance) and 
file such form with the taxpayer’s timely 
filed return (including extensions) for 
the taxable year in which the property is 
placed in service. 

Although the Treasury Department 
and the IRS do not have sufficient data 
to precisely determine the likely extent 
of the increased costs of compliance, the 
estimated burden of complying with the 
recordkeeping and reporting requirements 
are described in the Paperwork Reduction 
Act section of this preamble. 

D. Alternatives considered

The Treasury Department and the IRS 
considered alternatives to the final regula-
tions. For example, the Treasury Depart-
ment and the IRS considered whether to 
impose different rules for determining if a 
section 48E qualified facility had a recap-
ture event, and how and when a taxpayer 
was required to notify the Secretary that 
the emissions rate at a qualified facility 
was greater than 10 grams of CO2e per 
kWh. The final regulations were designed 
to minimize burdens on taxpayers while 
ensuring that the IRS has sufficient infor-
mation to determine if a section 48E qual-
ified facility’s emissions rate exceeded 
the recapture threshold. The final regula-
tions require that a taxpayer that claimed 
the section 48E credit to annually report 
to the IRS its GHG emissions rate in the 
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form and manner prescribed in IRS forms 
or instructions or in guidance as published 
in the Internal Revenue Bulletin. 

An additional example is that the 
Treasury Department and the IRS con-
sidered alternatives to how a taxpayer 
should compute any increase in capacity 
at a qualified facility that, for purposes 
of sections 45Y and 48E, was a quali-
fied facility due to an increase in capac-
ity. The final regulations were designed 
to provide a rule that was administrable 
for the IRS and taxpayers. The final reg-
ulations offer taxpayers the following 
options for measuring capacity increases: 
use of capacity measures from modified 
or amended facility operating licenses 
from FERC or NRC, or related reports 
prepared by FERC or NRC as part of 
the licensing process; measurement of 
nameplate capacity of the facility con-
sistent with the definition of nameplate 
capacity provided in 40 CFR 96.202; or a 
measurement standard prescribed by the 
Secretary in guidance published in the 
Internal Revenue Bulletin.

E. Duplicative, overlapping, or 
conflicting Federal rules

The final rules would not duplicate, 
overlap, or conflict with any relevant 
Federal rules. As discussed earlier, the 
regulations provide guidance relating to 
the section 45Y tax credit and the section 
48E tax credit. The Treasury Department 
and the IRS invited input from interested 
members of the public about identifying 
and avoiding overlapping, duplicative, or 
conflicting requirements.

IV. Congressional Review Act

Pursuant to the Congressional Review 
Act (5 U.S.C. 801 et seq.), the Office of 
Information and Regulatory Affairs has 
determined that this rule meets the criteria 
set forth in 5 U.S.C. 804(2). 

V. Immediate Effective Date

These final regulations have an effec-
tive date of January 15, 2025. To the 
extent that a good cause statement is nec-
essary under any provision of law, the 
Treasury Department and the IRS find that 
there would be good cause to make this 

rule immediately effective upon publica-
tion in the Federal Register. 

The IRA added the section 45Y and 
48E credits to the Code, and provided that 
the section 45Y credit applies to facilities 
placed in service after December 31, 2024, 
and that the section 48E credit applies to 
property placed in service after December 
31, 2024. 

Following the enactment of the IRA 
and the addition of sections 45Y and 48E 
to the Code, the Treasury Department and 
the IRS published proposed regulations to 
provide certainty to taxpayers. In particu-
lar, as demonstrated by the wide variety 
of public comments in response to the 
proposed regulations, taxpayers and other 
stakeholders continue to express uncer-
tainty regarding the proper application 
of the statutory rules under sections 45Y 
and 48E, and the need for timely final 
regulations, because the credits apply 
to facilities and property placed in ser-
vice after December 31, 2024. Taxpayers 
have requested the certainty that these 
final regulations provide prior to mak-
ing investment decisions that will affect 
such facilities and property. In addition, 
this uncertainty extends to the applica-
tion of a number of important provisions 
in sections 45Y and 48E that require 
determinations to be made by the Secre-
tary, in consultation with other Federal 
agency experts, that are intended to pro-
vide certainty for taxpayers embarking on 
highly capital intensive projects intended 
to qualify for the section 45Y and 48E 
credits. Certainty with respect to these 
provisions is essential given the January 
1, 2025 statutory effective date, and so 
that taxpayers can accurately predict the 
economic return from making particular 
investments and make informed busi-
ness decisions. In addition, while taxpay-
ers have requested clarity regarding the 
specific requirements of these rules, the 
public already has been provided notice 
of the general contents of these rules and 
their proposed applicability to qualified 
facilities and energy storage technolo-
gies placed in service after December 31, 
2024, and during taxable years ending on 
or after the date of publication of these 
final regulations. As provided in the IRA, 
sections 45Y and 48E replace existing 
production and investment tax credits for 
facilities placed in service after Decem-

ber 31, 2024. The statute and proposed 
rules, therefore, provide notice that the 
rules will apply to qualified facilities 
and energy storage technologies placed 
in service beginning in 2025, and pro-
vide notice of the qualification require-
ments being promulgated in this final 
rule. Moreover, section 45Y(f) directs the 
Secretary to issue guidance regarding the 
implementation of section 45Y not later 
than January 1, 2025. Section 48E(i) sim-
ilarly directs the Secretary to issue guid-
ance regarding implementation of section 
48E not later than January 1, 2025.

Consistent with Executive Order 
14008 (January 27, 2021) and comment-
ers’ request for finalized rules, the Trea-
sury Department and the IRS have deter-
mined that an effective date of the final 
regulations as soon in time after the 45Y 
and 48E credits go into effect on Janu-
ary 1, 2025 as possible is appropriate to 
provide certainty to taxpayers seeking to 
place facilities and property in service 
after December 31, 2024, in order to claim 
the section 45Y and 48E credits. The final 
regulations provide needed rules on what 
the law requires for taxpayers to claim 
these credits. Accordingly, to the extent 
that a finding of good cause is necessary, 
the Treasury Department and the IRS 
have found good cause for the rules in this 
Treasury decision to take effect on Janu-
ary 15, 2025.

VI. Unfunded Mandates Reform Act

Section 202 of the Unfunded Mandates 
Reform Act of 1995 (UMRA) requires 
that agencies assess anticipated costs and 
benefits and take certain other actions 
before issuing a final rule that includes 
any Federal mandate that may result in 
expenditures in any one year by a State, 
local, or Indian Tribal government, in 
the aggregate, or by the private sector, of 
$100 million (updated annually for infla-
tion). This final rule does not include any 
Federal mandate that may result in expen-
ditures by State, local, or Indian Tribal 
governments, or by the private sector in 
excess of that threshold.

VII. Executive Order 13132: Federalism

Executive Order 13132 (Federalism) 
prohibits an agency from publishing any 
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rule that has federalism implications if 
the rule either imposes substantial, direct 
compliance costs on State and local gov-
ernments, and is not required by statute, 
or preempts State law, unless the agency 
meets the consultation and funding 
requirements of section 6 of the Executive 
order. This final rule does not have feder-
alism implications and does not impose 
substantial direct compliance costs on 
State and local governments or preempt 
State law within the meaning of the Exec-
utive order.

VIII. Executive Order 13175: 
Consultation and Coordination With 
Indian Tribal Governments

Executive Order 13175 (Consultation 
and Coordination With Indian Tribal Gov-
ernments) prohibits an agency from pub-
lishing any rule that has Tribal implica-
tions if the rule either imposes substantial, 
direct compliance costs on Indian Tribal 
governments, and is not required by stat-
ute, or preempts Tribal law, unless the 
agency meets the consultation and fund-
ing requirements of section 5 of the Exec-
utive order. This final rule does not have 
substantial direct effects on one or more 
federally recognized Indian tribes and 
does not impose substantial direct compli-
ance costs on Indian Tribal governments 
within the meaning of the Executive order.

Statement of Availability of IRS 
Documents

Guidance cited in this preamble is pub-
lished in the Internal Revenue Bulletin 
and is available from the Superintendent 
of Documents, U.S. Government Publish-
ing Office, Washington, DC 20402, or by 
visiting the IRS website at https://www.
irs.gov.

Drafting Information

The principal authors of these final 
regulations are Maksim Berger, John 
M. Deininger, Martha M. Garcia, Boris 
Kukso, Nathaniel Kupferman, and Alex-
ander Scott (Passthroughs and Special 
Industries). Other personnel from the 
Treasury Department, the DOE, the EPA, 
the USDA, and the IRS participated in the 
development of the final regulations. 

List of Subjects in 26 CFR Part 1

Income taxes, Reporting and record-
keeping requirements.

Adoption of Amendments to the 
Regulations

Accordingly, the Treasury Department 
and the IRS amend 26 CFR part 1 as fol-
lows:

PART 1—INCOME TAXES

Paragraph 1. The authority citation 
for part 1 is amended by: 

a. Adding entries in numerical order for 
§§1.45Y-1 and 1.45Y-2;

b. Revising the entry for §1.45Y-3; and
c. Adding entries in numerical order 

for §§1.45Y-4 and 1.45Y-5 and 1.48E-1 
through 1.48E-5. 

The revision and additions read in part 
as follows:

Authority: 26 U.S.C. 7805 * * *

* * * * *

Section 1.45Y-1 also issued under 26 
U.S.C. 45Y(f).
Section 1.45Y-2 also issued under 26 
U.S.C. 45Y(f).
Section 1.45Y-3 also issued under 26 
U.S.C. 45Y(f).
Section 1.45Y-4 also issued under 26 
U.S.C. 45Y(f).
Section 1.45Y-5 also issued under 26 
U.S.C. 45Y(b) and (f).

* * * * *

Section 1.48E-1 also issued under 26 
U.S.C. 48E(i).
Section 1.48E-2 also issued under 26 
U.S.C. 48E(i).
Section 1.48E-3 also issued under 26 
U.S.C. 48E(i).
Section 1.48E-4 also issued under 26 
U.S.C. 48E(i).
Section 1.48E-5 also issued under 26 
U.S.C. 48E(i).

* * * * *

Par. 2. Add an undesignated center 
heading immediately following § 1.37-3 
to read as follows: 

General Business Credits

* * * * *
Par. 3. Sections 1.45Y-0 through 

1.45Y-2 are added to read as follows:

Sec.

* * * * *

1.45Y-0 Table of contents.

1.45Y-1 Clean electricity production 
credit.

1.45Y-2 Qualified facility for purposes 
of section 45Y.

* * * * *

§1.45Y-0 Table of contents.

This section lists the captions con-
tained in §§1.45Y-1 through 1.45Y-5.

§1.45Y-1 Clean electricity production 
credit.

(a) Overview.
(1) In general.
(2) CHP property.
(i) In general.
(ii) Components excluded.
(3) Code.
(4) kWh.
(5) Metering device.
(i) In general.
(ii) Standards for maintaining and 

operating a metering device.
(iii) Network equipment.
(iv) Examples.
(6) Qualified facility.
(7) Related person.
(i) In general.
(ii) Member of a consolidated group.
(8) Secretary.
(9) Section 45Y credit.
(10) Section 45Y regulations.
(11) Unrelated person. 
(12) Waste energy recovery property 

(WERP).
(b) Credit amount.
(1) In general.
(2) Applicable amount.
(i) In general.
(ii) Base amount.
(iii) Alternative amount.
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(3) Inflation adjustment.
(i) In general.
(ii) Annual computation.
(iii) Inflation adjustment factor.
(iv) GDP implicit price deflator.
(4) Energy communities increase in 

credit.
(5) Domestic content bonus credit 

amount.
(c) Credit phase-out.
(1) In general.
(2) Phase-out percentage.
(3) Applicable year.
(4) Phase-out data.
(5) Determination of phase-out.
(d) Requirements for CHP property.
(1) In general.
(2) Energy efficiency percentage.
(3) Special rule for calculating electric-

ity produced by CHP property.
(i) In general.
(ii) Conversion from Btu to kWh.
(e) Applicability date.

§1.45Y-2 Qualified facility for purposes 
of section 45Y.

(a) Qualified facility. 
(b) Property included in qualified facil-

ity.
(1) In general.
(2) Unit of qualified facility.
(i) In general.
(ii) Functionally interdependent.
(3) Integral part.
(i) In general.
(ii) Power conditioning and transfer 

equipment.
(iii) Roads.
(iv) Fences.
(v) Buildings.
(vi) Shared integral property. 
(vii) Examples.
(c) Coordination with other credits.
(1) In general.
(2) Allowed.
(3) Examples.
(d) Applicability date.

§1.45Y-3 Rules relating to the 
increased credit amount for prevailing 
wage and apprenticeship.

(a) In general.
(b) Qualified facility requirements.
(c) Nameplate capacity for purposes of 

the One Megawatt Exception.

(1) In general.
(2) Nameplate capacity for qualified 

facilities that generate in direct current for 
purposes of the One Megawatt Exception.

(3) Integrated operations.
(4) Related taxpayers.
(i) Definition.
(ii) Related taxpayer rule.
(d) Applicability date.

§1.45Y-4 Rules of general application.

(a) Only production in the United 
States taken into account for purposes of 
section 45Y.

(b) Production attributable to the tax-
payer.

(1) In general.
(2) Example of gross sales.
(3) Section 761(a) election.
(c) Expansion of facility; Incremen-

tal production (Incremental Production 
Rule).

(1) In general.
(2) Measurement standard.
(3) Special rule for restarted facilities.
(4) Computation of increased amount 

of electricity produced.
(5) Examples.
(d) Retrofit of an existing facility 

(80/20 Rule).
(1) In general.
(2) Cost of new components of prop-

erty.
(3) Examples.
(e) Applicability date.

§1.45Y-5 Greenhouse gas emissions 
rates for qualified facilities under 
section 45Y.

(a) In general.
(b) Definitions.
(1) CO2e per kWh.
(2) Combustion.
(3) Gasification.
(4) Facility that produces electricity 

through combustion or gasification (C&G 
Facility). 

(5) Greenhouse gas emissions rate.
(6) Greenhouse gases emitted into the 

atmosphere by a facility in the production 
of electricity.

(7) Non-C&G Facility.
(8) Fuel.
(9) Feedstock.
(10) Market-mediated effects.

(c) Non-C&G Facilities.
(1) Determining a greenhouse gas 

emissions rate for Non-C&G Facilities.
(i) Excluded emissions.
(ii) Emissions assessment process.
(iii) Example of greenhouse gas emis-

sions rate determination for a Non-C&G 
Facility.

(2) Non-C&G Facilities with a green-
house gas emissions rate that is not greater 
than zero.

(d) C&G Facilities.
(1) Determining a greenhouse gas 

emissions rate for C&G Facilities.
(2) LCA requirements.
(i) Starting boundary.
(ii) Ending boundary.
(iii) Baseline.
(iv) Offsets and offsetting activities.
(v) Principles for included emissions.
(vi) Principles for excluded emissions.
(vii) Alternative fates and avoided 

emissions.
(viii) Temporal scales.
(ix) Spatial scales.
(x) Categorization of products.
(e) Use of methane from certain sources 

to produce electricity.
(1) In general.
(2) Definitions.
(i) Biogas.
(ii) Coal mine methane.
(iii) Fugitive methane.
(iv) Renewable natural gas.
(3) Considerations regarding the life-

cycle greenhouse gas emissions associ-
ated with the production of electricity 
using methane from certain sources.

(i) In general.
(ii) Methane from landfill sources.
(iii) Methane from wastewater sources.
(iv) Coal mine methane.
(v) Methane from animal waste.
(vi) Fugitive methane other than coal 

mine methane.
(4) Book and claim.
(f) Carbon capture and sequestration.
(1) In general. 
(2) Substantiation.
(g) Annual publication of emissions 

rates.
(1) In general.
(2) Publication of analysis required for 

changes to the Annual Table.
(h) Provisional emissions rates.
(1) In general.
(2) Rate not established.
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(3) Process for filing a PER petition.
(4) PER determination.
(5) Emissions value request process.
(6) LCA model for determining an 

emissions value for C&G Facilities.
(7) Effect of PER.
(i) Reliance on Annual Table or Provi-

sional Emissions Rate.
(j) Substantiation.
(1) In general.
(2) Sufficient substantiation.
(k) Applicability date.

§1.45Y-1 Clean electricity production 
credit. 

(a) Overview—(1) In general. For pur-
poses of section 38 of the Internal Reve-
nue Code (Code), the section 45Y credit 
(defined in paragraph (a)(9) of this sec-
tion) is determined under section 45Y of 
the Code and the section 45Y regulations 
(defined in paragraph (a)(10) of this sec-
tion). This paragraph (a) provides defini-
tions of terms that, unless otherwise speci-
fied, apply for purposes of section 45Y, the 
section 45Y regulations, and any provision 
of the Code or this chapter that expressly 
refers to any provision of section 45Y or 
the section 45Y regulations. Paragraph (b) 
of this section provides rules for determin-
ing the amount of the section 45Y credit 
for any taxable year. Paragraph (c) of this 
section provides rules regarding the phase-
out of the section 45Y credit. Paragraph 
(d) of this section provides rules regarding 
combined heat and power system (CHP) 
property. See §1.45Y–2 for rules relating 
to qualified facilities for purposes of the 
section 45Y credit. See §1.45Y–4 for rules 
of general application for the section 45Y 
credit. See §1.45Y–5 for rules to deter-
mine greenhouse gas emissions rates for 
qualified facilities.

(2) CHP property—(i) In general. For 
purposes of section 45Y(g)(2)(B) and 
paragraph (d) of this section, the term 
CHP property means property comprising 
a system that uses the same energy source 
for the simultaneous or sequential genera-
tion of electrical power, mechanical shaft 
power, or both, in combination with the 
generation of steam or other forms of use-
ful thermal energy (including for heating 
and cooling applications). 

(ii) Components excluded. CHP prop-
erty does not include property used to 

transport the energy source to the gener-
ating facility or to distribute energy pro-
duced by the facility.

(3) Code. The term Code means the 
Internal Revenue Code.

(4) kWh. The term kWh means kilowatt 
hours.

(5) Metering device—(i) In general. 
For purposes of section 45Y(a)(1)(A)
(ii)(II), the term metering device means 
equipment that is owned and operated by 
an unrelated person (as defined in para-
graph (a)(11) of this section) for energy 
revenue metering to measure and register 
the continuous summation of an electric-
ity quantity with respect to time.

(ii) Standards for maintaining and 
operating a metering device. For purposes 
of section 45Y(a)(1)(A)(ii)(II) and this 
section, a metering device must—

(A) Be maintained in proper working 
order in accordance with the instructions 
of its manufacturer; 

(B) Be certified as meeting generally 
accepted industry performance standards, 
such as the American National Standards 
Institute C12.1-2022 standard, or subse-
quent revisions; 

(C) Be revenue grade with a +/- 0.5 
percent accuracy; and 

(D) Be properly calibrated.
(iii) Network equipment. For pur-

poses of operating the metering device, 
the unrelated person may share network 
equipment, such as spare fiber optic cable 
owned by the taxpayer that produces the 
electricity, and may co-locate network 
equipment in the taxpayer’s facilities.

(iv) Examples. This paragraph (a)(5)
(iv) provides examples illustrating the 
application of paragraph (a)(5) of this sec-
tion.

(A) Example 1. Qualified facility equipped with a 
metering device owned and operated by an unrelated 
person. X owns a qualified facility equipped with a 
metering device that is owned and operated by Y, 
an unrelated person. The metering device meets the 
requirements of paragraphs (a)(5)(i) through (iii) of 
this section. X sells electricity produced at the quali-
fied facility to Z, a related person during the taxable 
year. Because the qualified facility is equipped with 
a metering device that is owned and operated by an 
unrelated person and meets the requirements of para-
graphs (a)(5)(i) through (iii), X may claim a section 
45Y credit based on the electricity produced by X 
and sold to Z during the taxable year.

(B) Example 2. Electricity produced by the tax-
payer at a qualified facility sold, consumed, or stored 
by the taxpayer during the taxable year. X owns a 
qualified facility equipped with a metering device 

that is owned and operated by an unrelated person, 
Y. The metering device meets the requirements of 
paragraphs (a)(5)(i) through (iii) of this section. 
Because the qualified facility is equipped with a 
metering device that is owned and operated by an 
unrelated person and the metering device meets the 
requirements of paragraphs (a)(5)(i) through (iii), X 
may sell electricity produced at the qualified facility 
during the taxable year to a related or unrelated per-
son. X may also consume the electricity produced at 
the qualified facility during the taxable year onsite. 
Additionally, X may store the electricity produced 
at the qualified facility during the taxable year in 
energy storage technology owned by X. In any of 
these three situations, X may claim a section 45Y 
credit for the taxable year for the kWh of electricity 
produced at the qualified facility measured by the 
metering device and sold, consumed, or stored by X 
during the taxable year.

(6) Qualified facility. The term qual-
ified facility for purposes of the section 
45Y credit has the meaning provided in 
§1.45Y-2(a).

(7) Related person—(i) In general. The 
term related person means a person that is 
related to another person if such persons 
would be treated as a single employer 
under the regulations in this chapter under 
section 52(b) of the Code. 

(ii) Member of a consolidated group. In 
the case of a corporation that is a mem-
ber of a consolidated group (as defined 
in §1.1502-1(h)), such member will be 
treated as selling electricity to an unre-
lated person if such electricity is sold to 
an unrelated person by another member of 
such group.

(8) Secretary. The term Secretary 
means the Secretary of the Treasury or 
their delegate.

(9) Section 45Y credit. The term sec-
tion 45Y credit means the clean electricity 
production credit determined under sec-
tion 45Y of the Code and the section 45Y 
regulations.

(10) Section 45Y regulations. The term 
section 45Y regulations means this section 
and §§1.45Y-2 through 1.45Y-5.

(11) Unrelated person. For purposes of 
section 45Y(a), the term unrelated person 
means a person who is not a related person 
as defined in section 45Y(g)(4) and para-
graph (a)(7) of this section. In the case of 
sales of electricity to an individual con-
sumer, such sales will be treated as sales 
to an unrelated party for purposes of the 
section 45Y credit. For example, assume 
Taxpayer X produces electricity at a qual-
ified facility and sells it to Consumer Y. 
Consumer Y is an individual consumer 
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and is not subject to aggregation under the 
regulations at 26 CFR 1.52-1 prescribed 
under section 52(b). Therefore, Consumer 
Y is not treated as a single employer with 
Taxpayer X under section 52(b), and a sale 
to Consumer Y is treated as a sale to an 
unrelated person. The result is the same 
if Consumer Y is an individual consumer 
who is a member of a cooperative or 
Indian tribe that owns or controls, directly 
or indirectly, Taxpayer X. The result is 
also the same if Consumer Y is an individ-
ual consumer who is a resident of a State 
or municipality that owns or controls, 
directly or indirectly, Taxpayer X.

(12) Waste energy recovery property 
(WERP). WERP is property that generates 
electricity solely from heat from buildings 
or equipment if the primary purpose of 
such building or equipment is not the gen-
eration of electricity. Examples of build-
ings or equipment the primary purpose of 
which is not the generation of electricity 
include, but are not limited to, manufac-
turing plants, medical care facilities, facil-
ities on school campuses, and associated 
equipment.

(b) Credit amount—(1) In general. 
The section 45Y credit for any taxable 
year is an amount equal to the product of 
the kWh of electricity that is produced at 
a qualified facility and sold by the tax-
payer to an unrelated person during the 
taxable year, multiplied by the applica-
ble amount with respect to such qualified 
facility. In the case of a qualified facil-
ity equipped with a metering device (as 
defined in paragraph (a)(5) of this sec-
tion) that is owned and operated by an 
unrelated person, the section 45Y credit 
for any taxable year is an amount equal 
to the product of the kWh of electricity 
that is produced, as measured by the 
metering device, at such qualified facil-
ity and sold, consumed, or stored by the 
taxpayer during the taxable year, mul-
tiplied by the applicable amount with 
respect to such qualified facility. Only 
one section 45Y credit can be claimed 
for each kWh of electricity produced by 
the taxpayer at a qualified facility. The 
credit amount may also be increased as 
provided in section 45Y(g)(11) and para-
graph (b)(5) of this section in the case 
of a qualified facility that satisfies the 
domestic content requirements of sec-
tion 45Y(g)(11)(B). 

(2) Applicable amount—(i) In general. 
The term applicable amount means the 
base amount described in paragraph (b)
(2)(ii) of this section or the alternative 
amount described in paragraph (b)(2)(iii) 
of this section. The applicable amount is 
subject to the inflation adjustment as pro-
vided in section 45Y(c)(1) and paragraph 
(b)(3) of this section. The applicable 
amount may also be increased as provided 
in section 45Y(g)(7) and paragraph (b)(4) 
of this section in the case of a qualified 
facility that is located in an energy com-
munity. 

(ii) Base amount. Under section 45Y(a)
(2)(A), in the case of any qualified facility 
that does not satisfy the requirements pro-
vided in section 45Y(a)(2)(B), the appli-
cable amount is the base amount, which 
is 0.3 cents. 

(iii) Alternative amount. Under section 
45Y(a)(2)(B), in the case of any qualified 
facility that satisfies the prevailing wage 
and apprenticeship requirements provided 
in section 45Y(a)(2)(B), the applicable 
amount is the alternative amount, which 
is 1.5 cents.

(3) Inflation adjustment—(i) In general. 
Pursuant to section 45Y(c)(1), in the case 
of a calendar year beginning after 2024, 
the base amount and the alternative amount 
will each be adjusted by multiplying such 
amount by the inflation adjustment factor 
for the calendar year in which the sale, 
consumption, or storage of the electricity 
occurs. If the base amount as adjusted under 
this paragraph (b)(3)(i) is not a multiple of 
0.05 cent, such amount will be rounded 
to the nearest multiple of 0.05 cent. If the 
alternative amount as adjusted under this 
paragraph (b)(3)(i) is not a multiple of 0.1 
cent, such amount will be rounded to the 
nearest multiple of 0.1 cent.

(ii) Annual computation. Pursuant to 
section 45Y(c)(2), the inflation adjust-
ment factor for each calendar year will 
be published in the Federal Register not 
later than April 1 of that calendar year. The 
base amount and the alternative amount, 
as adjusted under paragraph (b)(3)(i) of 
this section, will also be published in the 
Federal Register not later than April 1 of 
each calendar year. 

(iii) Inflation adjustment factor. Under 
section 45Y(c)(3), the term inflation 
adjustment factor means, with respect to 
a calendar year, a fraction—

(A) The numerator of which is the GDP 
implicit price deflator for the preceding 
calendar year; and 

(B) The denominator of which is the 
GDP implicit price deflator for the calen-
dar year 1992. 

(iv) GDP implicit price deflator. Under 
section 45Y(c)(3), the term GDP implicit 
price deflator means the most recent revi-
sion of the implicit price deflator for the 
gross domestic product as computed and 
published by the Department of Commerce 
before March 15 of the calendar year.

(4) Energy communities increase in 
credit. In the case of any qualified facil-
ity that is located in an energy commu-
nity (as defined in section 45(b)(11)(B)), 
for purposes of determining the amount 
of the section 45Y credit with respect to 
any electricity produced by the taxpayer 
at such facility during the taxable year, the 
applicable amount will be increased by an 
amount equal to 10 percent of the appli-
cable amount that would otherwise be in 
effect before application of this paragraph 
(b)(4). The 10 percent increase under this 
paragraph (b)(4) applies after the inflation 
adjustment under paragraph (b)(3) of this 
section. 

(5) Domestic content bonus credit 
amount. In the case of any qualified facil-
ity that satisfies the requirements of sec-
tion 45Y(g)(11)(B)(i) (domestic content 
requirement), for purposes of determining 
the amount of the section 45Y credit with 
respect to any electricity produced by the 
taxpayer at such facility during the taxable 
year, the amount of the credit otherwise 
determined under this paragraph (b), with-
out application of paragraph (b)(4) of this 
section (related to energy communities), is 
increased by 10 percent. 

(c) Credit phase-out—(1) In general. 
The amount of the section 45Y credit for 
any qualified facility, the construction of 
which begins during a calendar year pro-
vided in section 45Y(d)(2) and described 
in paragraph (c)(2) of this section, is equal 
to the product of—

(i) The amount of the credit deter-
mined under section 45Y(a) and described 
in paragraph (b) of this section, without 
regard to section 45Y(d) and this para-
graph (c); multiplied by

(ii) The phase-out percentage provided 
under section 45Y(d)(2) and described in 
paragraph (c)(2) of this section.
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(2) Phase-out percentage. The phase-
out percentage described in this paragraph 
(c)(2) is equal to—

(i) For a facility the construction of 
which begins during the first calendar 
year following the applicable year, 100 
percent;

(ii) For a facility the construction of 
which begins during the second calendar 
year following the applicable year, 75 per-
cent;

(iii) For a facility the construction of 
which begins during the third calendar 
year following the applicable year, 50 per-
cent; and

(iv) For a facility the construction of 
which begins during any calendar year 
subsequent to the calendar year described 
in paragraph (c)(2)(iii) of this section, 0 
percent.

(3) Applicable year. For purposes of 
this paragraph (c), the term applicable 
year means the later of—

(i) The calendar year in which the Sec-
retary makes the determination that the 
annual greenhouse gas emissions from 
the production of electricity in the United 
States are equal to or less than 25 percent 
of the annual greenhouse gas emissions 
from the production of electricity in the 
United States for calendar year 2022; or

(ii) 2032.
(4) Phase-out data. For purposes of 

paragraph (c)(3)(i) of this section, the 
annual greenhouse gas emissions from 
the production of electricity in the United 
States for any calendar year must be 
assessed separately using both of the data 
sources described in paragraphs (c)(4)(i) 
and (ii) of this section:

(i) The U.S. Energy Information 
Administration’s Electric Power Annual, 
summing the annual carbon dioxide emis-
sions data from conventional power plants 
and combined heat and power plants and 
the Monthly Energy Review annual car-
bon dioxide emissions from the combus-
tion of biomass to produce electricity in 
the Electric Power Sector; and

(ii) The U.S. Environmental Protection 
Agency (EPA) Inventory of U.S. Green-
house Gas Emissions and Sinks (GHGI) 
annual electric power-related carbon diox-
ide, methane, and nitrous oxide emissions 
data including carbon dioxide emissions 
from the combustion of biomass to pro-
duce electricity.

(5) Determination of phase-out. For 
purposes of paragraph (c)(3)(i) of this 
section, the Secretary will determine 
that the annual greenhouse gas emissions 
from the production of electricity in the 
United States are equal to or less than 
25 percent of the annual greenhouse gas 
emissions from the production of elec-
tricity in the United States for calendar 
year 2022 only if the annual greenhouse 
gas emissions from the production of 
electricity in the United States, as deter-
mined separately under both of the data 
sources described in paragraph (c)(4) of 
this section, are each equal to or less than 
25 percent of the annual greenhouse gas 
emissions from the production of elec-
tricity in the United States for calendar 
year 2022. If a data source described in 
paragraph (c)(4) of this section becomes 
unavailable (for example, it is no longer 
published or does not provide the speci-
fied data), the Secretary must designate a 
similar data source to replace the unavail-
able data source.

(d) Requirements for CHP property—
(1) In general. To be eligible for the section 
45Y credit, a CHP property must produce 
at least 20 percent of its total useful energy 
in the form of useful thermal energy that is 
not used to produce electrical or mechani-
cal power (or combination thereof), and at 
least 20 percent of its total useful energy in 
the form of electrical or mechanical power 
(or combination thereof). The energy effi-
ciency percentage of CHP property must 
exceed 60 percent. These percentages are 
determined on a British thermal unit (Btu) 
basis.

(2) Energy efficiency percentage. The 
energy efficiency percentage of a CHP 
property is the fraction the numerator of 
which is the total useful electrical, ther-
mal, and mechanical power produced 
by the system at normal operating rates, 
and expected to be consumed in its nor-
mal application, and the denominator of 
which is the lower heating value of the 
fuel sources for the system. In the case of 
a qualified facility using nuclear energy, 
which does not involve combustion, the 
denominator is the reactor’s maximum 
power level in megawatts thermal listed 
on the Nuclear Regulatory Commission 
(NRC) operating license, converted to 
Btus using 3,412,140 Btus per hour per 
megawatt. For other qualified facilities 

not using combustion, additional method-
ologies may be prescribed by the Secre-
tary in guidance published in the Internal 
Revenue Bulletin (see §601.601 of this 
chapter).

(3) Special rule for calculating elec-
tricity produced by CHP property—(i) In 
general. For purposes of section 45Y(a) 
and paragraph (b) of this section, the kWh 
of electricity produced by a taxpayer at a 
qualified facility includes any production 
in the form of useful thermal energy by 
any CHP property within such facility, 
and the amount of greenhouse gases emit-
ted into the atmosphere by such facility 
in the production of such useful thermal 
energy is included for purposes of deter-
mining the greenhouse gas emissions rate 
for such facility.

(ii) Conversion from Btu to kWh—(A) 
In general. For purposes of section 45Y(g)
(2)(A)(i) and this paragraph (d)(3), the 
amount of kWh of electricity produced in 
the form of useful thermal energy is equal 
to the quotient of the total useful thermal 
energy produced by the CHP property 
within the qualified facility, divided by the 
heat rate for such facility.

(B) Heat rate. For purposes of this 
paragraph (d)(3), the term heat rate means 
the amount of energy used by the qualified 
facility to generate 1 kWh of electricity, 
expressed as Btus per net kWh generated. 
In calculating the heat rate of a qualified 
facility that includes CHP property that 
uses combustion, a taxpayer must use the 
annual average heat rate, defined as the 
total annual fuel consumption of the CHP 
property (in Btus, using the lower heat-
ing value of the fuel) during the taxable 
year for which the section 45Y credit is 
claimed, divided by the annual net elec-
tricity generation (in kWh) of the CHP 
property during such taxable year. In the 
case of a qualified facility using nuclear 
energy, which does not involve combus-
tion, the facility’s reactor’s total annual 
thermal output (in Btus, using a conver-
sion rate of 3,412,140 Btus per megawatt 
hour thermal) shall be used in place of the 
total annual fuel consumption of the CHP 
property. For other qualified facilities not 
using combustion, additional methodolo-
gies may be prescribed by the Secretary 
in guidance published in the Internal Rev-
enue Bulletin (see §601.601 of this chap-
ter).
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(e) Applicability date. This section 
applies to qualified facilities placed in ser-
vice after December 31, 2024, and during 
a taxable year ending on or after January 
15, 2025.

§1.45Y-2 Qualified facility for purposes 
of section 45Y.

(a) Qualified facility. For purposes of 
the section 45Y credit (defined in §1.45Y-
1(a)(9)), the term qualified facility means 
a facility owned by the taxpayer that 
meets the requirements of paragraphs (a)
(1) through (3) of this section: 

(1) The facility is used for the genera-
tion of electricity, meaning that it is a net 
generator of electricity taking into account 
any electricity consumed by the facility;

(2) The facility is placed in service 
after December 31, 2024; and

(3) The facility has a greenhouse gas 
emissions rate of not greater than zero 
(as determined under rules provided in 
§1.45Y-5). 

(b) Property included in qualified facil-
ity—(1) In general. A qualified facility 
includes a unit of qualified facility (as 
defined in paragraph (b)(2) of this section) 
that meets the requirements of paragraph 
(b)(2). A qualified facility also includes 
property owned by the taxpayer that is an 
integral part (as defined in paragraph (b)
(3) of this section) of the qualified facility. 
Any component of property that meets the 
requirements of this paragraph (b) is part 
of a qualified facility regardless of where 
such component of property is located. 
A qualified facility generally does not 
include equipment that is an addition or 
modification to an existing qualified facil-
ity. However, see §1.45Y-4(c) for rules 
regarding the Incremental Production 
Rule and §1.45Y-4(d) for rules regarding a 
retrofitted qualified facility (80/20 Rule).

(2) Unit of qualified facility—(i) In 
general. For purposes of the section 45Y 
credit, the unit of qualified facility includes 
all functionally interdependent compo-
nents of property (as defined in paragraph 
(b)(2)(ii) of this section) owned by the 
taxpayer that are operated together and 
that can operate apart from other property 
to produce electricity, or, in the case of 
CHP property, useful thermal energy and 
electricity. No provision of this section, 
§1.45Y-1, or §§1.45Y-3 through 1.45Y-5 

uses the term unit in respect of a qualified 
facility with any meaning other than that 
provided in this paragraph (b)(2)(i).

(ii) Functionally interdependent. Com-
ponents of property are functionally inter-
dependent if the placing in service of each 
of the components is dependent upon the 
placing in service of each of the other 
components to produce electricity.

(3) Integral part —(i) In general. For 
purposes of the section 45Y credit, a com-
ponent of property owned by a taxpayer is 
an integral part of a qualified facility if it 
is used directly in the intended function of 
the qualified facility and is essential to the 
completeness of such function. Property 
that is an integral part of a qualified facil-
ity is part of the qualified facility. 

(ii) Power conditioning and transfer 
equipment. Power conditioning equip-
ment and transfer equipment are integral 
parts of a qualified facility. Power con-
ditioning equipment includes, but is not 
limited to, transformers, inverters, and 
converters, which modify the character-
istics of electricity or thermal energy into 
a form suitable for use, transmission, or 
distribution. Parts related to the function-
ing or protection of power conditioning 
equipment are also treated as power con-
ditioning equipment and include, but are 
not limited to, switches, circuit breakers, 
arrestors, and hardware used to monitor, 
operate, and protect power conditioning 
equipment. Transfer equipment includes 
components of property that allow for 
the aggregation of electricity generated 
by a qualified facility and components of 
property that alter voltage to permit elec-
tricity to be transferred to a transmission 
or distribution line. Transfer equipment 
does not include transmission or distri-
bution lines. Examples of transfer equip-
ment include, but are not limited to, wires, 
cables, and combiner boxes that conduct 
electricity. Parts related to the functioning 
or protection of transfer equipment are 
also treated as transfer equipment and may 
include items such as current transformers 
used for metering, electrical interrupters 
(such as circuit breakers, fuses, and other 
switches), and hardware used to monitor, 
operate, and protect transfer equipment. 

(iii) Roads. Roads that are integral 
to the intended function of the qualified 
facility such as onsite roads that are used 
to operate and maintain the qualified facil-

ity are integral parts of a qualified facil-
ity. Roads used primarily for access to the 
site, or roads used primarily for employee 
or visitor vehicles, are not integral to the 
intended function of the qualified facility 
and thus are not an integral part of a qual-
ified facility. 

(iv) Fences. Fencing is not an integral 
part of a qualified facility because it is not 
integral to the intended function of the 
qualified facility. 

(v) Buildings. Generally, buildings 
are not integral parts of a qualified facil-
ity because they are not integral to the 
intended function of the qualified facility. 
However, the structures described in para-
graphs (b)(3)(v)(A) and (B) of this section 
are not treated as buildings for this pur-
pose and are an integral part of a qualified 
facility: 

(A) A structure that is essentially an 
item of machinery or equipment; and 

(B) A structure that houses components 
of property that are integral to the intended 
function of a qualified facility if the use 
of the structure is so closely related to the 
use of the components of property housed 
therein that the structure clearly can be 
expected to be replaced if the components 
of property it initially houses are replaced. 

(vi) Shared integral property. Multiple 
qualified facilities (whether owned by one 
or more taxpayers), including qualified 
facilities with respect to which a taxpayer 
has claimed a credit under section 48E or 
another Federal income tax credit, may 
include shared property that may be con-
sidered an integral part of each qualified 
facility. In addition, a component of prop-
erty that is shared by a qualified facility as 
defined in section 45Y(b) (45Y Qualified 
Facility) and a qualified facility as defined 
by section 48E(b)(3) (48E Qualified Facil-
ity) that is an integral part of both quali-
fied facilities will not affect the eligibility 
of the 45Y Qualified Facility for the sec-
tion 45Y credit or the 48E Qualified Facil-
ity for the section 48E credit (defined in 
§1.48E-1(a)(10)). 

(vii) Examples. This paragraph (b)(3)
(vii) provides examples illustrating the 
rules of paragraphs (b)(3)(i) through (vi) 
of this section.

(A) Example 1. Co-located qualified facilities 
owned by the same taxpayer that share integral 
property. X constructs and owns a solar facility 
(Solar Facility) and nearby also constructs and owns 
a wind facility (Wind Facility) that are each a qual-
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ified facility. The Solar Facility and Wind Facility 
each connect to a shared transformer that steps up 
the electricity produced by each qualified facility 
to electrical grid voltage before it is transmitted to 
the electrical grid through an intertie. The fact that 
the Solar Facility and Wind Facility share property 
that is integral to both does not impact the ability of 
X to claim a section 45Y credit for both qualified 
facilities. 

(B) Example 2. Co-located qualified facilities 
owned by different taxpayers that share integral 
property. X constructs and owns a solar facility 
(Solar Facility), and nearby Y constructs and owns 
a wind facility (Wind Facility) that are each a quali-
fied facility. X’s Solar Facility and Y’s Wind Facility 
each connect to a shared transformer that steps up 
the electricity produced by both qualified facilities to 
electrical grid voltage before it is transmitted to the 
electrical grid through an intertie. The fact that the 
Solar Facility and Wind Facility share property that 
is integral to both does not impact the ability of X 
or Y to claim a section 45Y credit for the electricity 
produced by their respective qualified facilities.

(C) Example 3. Co-located qualified facility 
and Energy Storage Technology (EST) owned by 
the same taxpayer that share integral property. X 
constructs and owns a wind facility that is a quali-
fied facility (Wind Facility) that is co-located with 
an EST (as defined in §1.48E-2(g)) that X also con-
structed and owns. The Wind Facility and EST share 
transfer equipment that is integral to both. The fact 
that the Wind Facility and EST share property that 
is integral to both does not impact the ability of X 
to claim a section 45Y credit for the electricity pro-
duced by the Wind Facility or to claim a section 48E 
credit for the EST.

(D) Example 4. Co-located wind qualified facility 
and Energy Storage Technology owned by different 
taxpayers that share integral property. X constructs 
and owns a solar facility that is a qualified facility 
(Solar Facility) that is co-located with an EST (as 
defined in §1.48E-2(g)) constructed and owned by Y. 
The Wind Facility and EST share transfer equipment 
that is integral to both. The fact that the Wind Facil-
ity and EST share property that is integral to both 
does not impact the ability of X to claim a section 
45Y credit for the electricity produced by the Wind 
Facility or the ability of Y to claim a section 48E 
credit for the EST. 

(E) Example 5. Qualified facility with integral 
property owned by a different taxpayer. X constructs 
and owns a hydropower production facility that 
is a qualified facility (Hydropower Facility). The 
Hydropower Facility connects to a dam owned by 
Y, a government entity, that is an integral part of the 
Hydropower Facility. The fact that X does not own 
the dam does not impact the ability of X to claim a 
section 45Y credit for the production of electricity by 
the Hydropower Facility. 

(c) Coordination with other credits—
(1) In general. The term qualified facility 
(as defined in section 45Y(b) and para-
graph (a) of this section) does not include 
any facility for which a credit determined 
under section 45, 45J, 45Q, 45U, 48, 48A, 
or 48E is allowed under section 38 of the 
Code for the taxable year or any prior tax-

able year. A taxpayer that directly owns 
a qualified facility (as defined in section 
45Y(b)) that is eligible for both a section 
45Y credit and a credit determined under 
one of section 45, 45J, 45Q, 45U, 48, 
48A, or 48E is eligible for the section 45Y 
credit only if such other Federal income 
tax credit was not allowed with respect 
to the qualified facility. Nothing in this 
paragraph (c) precludes a taxpayer from 
claiming a section 45Y credit with respect 
to a qualified facility (as defined in section 
45Y(b)) that is co-located with another 
facility for which a credit determined 
under section 45, 45J, 45Q, 45U, 48, 48A, 
or 48E is allowed under section 38 for the 
taxable year or any prior taxable year.

(2) Allowed. For purposes of paragraph 
(c)(1) of this section, the term allowed only 
includes credits that a taxpayer has claimed 
on a Federal income tax return or Federal 
return, as appropriate, and that the Internal 
Revenue Service (IRS) has not challenged 
in terms of the taxpayer’s eligibility. 

(3) Examples. This paragraph (c)(3) 
provides examples illustrating the rules of 
paragraph (c) of this section.

(i) Example 1. Taxpayer claims a section 45Y 
credit on a solar farm and section 48E credit on 
co-located EST. X owns a solar farm that is a qualify-
ing facility (Solar Qualified Facility), and X owns a 
co-located EST (as defined in §1.48E-2(g)) (Energy 
Storage). The Energy Storage is not part of the Solar 
Qualified Facility, and, therefore, X may claim the 
section 45Y credit based on the kWh of electricity 
produced by the Solar Qualified Facility, and X may 
also claim the section 48E credit based on its quali-
fied investment in the Energy Storage.

(ii) Example 2. Different taxpayers claim a sec-
tion 45Y credit for a solar farm and a section 48E 
credit for co-located Energy Storage Technology. 
X owns a solar farm that is a qualifying facility 
(Solar Qualified Facility), and Y owns a co-located 
EST (as defined in §1.48E-2(g)) (Energy Storage). 
The Energy Storage is not part of the Solar Quali-
fied Facility, and therefore, X may claim the section 
45Y credit based on the kWh of electricity produced 
by the Solar Qualified Facility, and Y may claim the 
section 48E credit based on its qualified investment 
in the Energy Storage.

(iii) Example 3. Taxpayer claiming another credit 
is not allowed a section 45Y credit. X owns a wind 
facility that satisfies the requirements of a qualified 
facility as well as the requirements of a qualified 
facility as defined in §1.48E-2(a). X claims a section 
48E credit with respect to the wind facility. While a 
credit may be available with regard to the wind facil-
ity under section 45Y, because X has already claimed 
a section 48E credit with respect to the wind facility, 
a section 45Y credit is not allowed.

(iv) Example 4. Interaction of section 45Y and 
section 45Q credits for single qualified facility. X 
owns a qualified facility (Facility A) that includes 

carbon capture equipment, which is needed for the 
facility to meet the zero greenhouse gas requirement, 
so it is functionally interdependent to the production 
of electricity by Facility A. X used the carbon capture 
equipment to capture and utilize (as described in sec-
tion 45Q(f)(5)) qualified carbon dioxide and claimed 
a section 45Q credit in a prior taxable year. As a result, 
X cannot claim a credit for its Facility A because a 
qualified facility does not include a facility for which a 
credit determined under section 45Q is allowed.

(v) Example 5. Interaction of section 45Y and 
section 45Q credits for co-located qualified facilities. 
Assume the same facts as in paragraph (c)(3)(iv) of 
this section (Example 4), except that X owns a co-lo-
cated qualified facility (Facility B) that also includes 
carbon capture equipment, which is needed for the 
facility to meet the zero greenhouse gas requirement, 
so it is functionally interdependent to the production 
of electricity by Facility B. X used the carbon cap-
ture equipment to capture and utilize (as described 
in section 45Q(f)(5)) qualified carbon dioxide, but 
has not claimed a section 45Q credit with respect to 
Facility B. While X claimed a section 45Q credit in 
a prior taxable year for Facility A (see paragraph (c)
(3)(iv) of this section (Example 4)), Facility B is not 
part of Facility A, and, therefore, X may claim the 
section 45Y credit for Facility B.

(d) Applicability date. This section 
applies to qualified facilities placed in ser-
vice after December 31, 2024, and during 
a taxable year ending on or after January 
15, 2025.

Par. 4. Section 1.45Y-3 is revised to 
read as follows:

§1.45Y-3 Rules relating to the 
increased credit amount for prevailing 
wage and apprenticeship.

(a) In general. If any qualified facility 
satisfies the requirements in paragraph (b) 
of this section, the applicable amount used 
for calculating the amount of the credit 
for producing clean electricity determined 
under section 45Y(a) of the Internal Rev-
enue Code is the alternative applicable 
amount described in section 45Y(a)(2)
(B), subject to adjustment provided by 
section 45Y(c).

(b) Qualified facility requirements. A 
qualified facility satisfies the requirements 
of this paragraph (b), if it is described in 
paragraph (b)(1), (2), or (3) of this section:

(1) A qualified facility with a maximum 
net output of less than one megawatt (as 
measured in alternating current) deter-
mined based on the nameplate capacity as 
provided in paragraph (c) of this section 
(One Megawatt Exception);

(2) A qualified facility the construction 
of which began prior to January 29, 2023; 
or
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(3) A qualified facility that meets the 
prevailing wage requirements of section 
45(b)(7) and §1.45-7, the apprentice-
ship requirements of section 45(b)(8) 
and §1.45-8, and the recordkeeping and 
reporting requirements of §1.45-12 with 
respect to the construction, alteration, or 
repair of a qualified facility within the 
meaning of section 45Y.

(c) Nameplate capacity for purposes of 
the One Megawatt Exception—(1) In gen-
eral. For purposes of paragraph (b)(1) of 
this section, the determination of whether 
a qualified facility has a maximum net out-
put of less than 1 megawatt (MW) of elec-
trical energy (as measured in alternating 
current) is determined based on the name-
plate capacity of the qualified facility. If a 
qualified facility has integrated operations 
with one or more other qualified facilities, 
then the aggregate nameplate capacity of 
the qualified facilities is used for the pur-
poses of determining if the qualified facil-
ity meets the requirements of paragraph (b)
(1) of this section. The nameplate capacity 
for purposes of the One Megawatt Excep-
tion is the maximum electrical generating 
output in megawatts that a qualified facil-
ity is capable of producing on a steady 
state basis and during continuous operation 
under standard conditions, as measured by 
the manufacturer and consistent with the 
definition of nameplate capacity provided 
in 40 CFR 96.202. If applicable, the Inter-
national Standard Organization conditions 
should be used to measure the maximum 
electrical generating output. 

(2) Nameplate capacity for qualified 
facilities that generate in direct current 
for purposes of the One Megawatt Excep-
tion. For qualified facilities that generate 
electricity in direct current, the taxpayer 
determines the maximum net output (in 
alternating current) of each qualified facil-
ity by using the lesser of:

(i) The sum of the nameplate generat-
ing capacities within the unit of qualified 
facility in direct current, which is deemed 
the nameplate generating capacity of the 
unit of qualified facility in alternating cur-
rent; or

(ii) The nameplate capacity of the first 
component of property that inverts the 
direct current electricity into alternating 
current.

(3) Integrated operations. Solely for 
the purposes of the One Megawatt Excep-

tion, a qualified facility is treated as hav-
ing integrated operations with any other 
qualified facility of the same technology 
type if the facilities are owned by the same 
or related taxpayers, placed in service in 
the same taxable year; and transmit elec-
tricity generated by the facilities through 
the same point of interconnection or, if 
the facilities are not grid-connected or are 
delivering electricity directly to an end 
user behind a utility meter, are able to sup-
port the same end user. 

(4) Related taxpayers—(i) Defini-
tion. For purposes of this section, the 
term related taxpayers means members 
of a group of trades or businesses that 
are under common control (as defined in 
§1.52-1(b)).

(ii) Related taxpayer rule. For pur-
poses of this section, related taxpayers 
are treated as one taxpayer in determining 
whether a qualified facility has integrated 
operations.

(d) Applicability date—(1) In general. 
Except as provided in paragraph (d)(2) of 
this section, this section applies to quali-
fied facilities placed in service in taxable 
years ending after January 15, 2025, and 
the construction of which begins after 
January 15, 2025. Taxpayers may apply 
this section to qualified facilities placed 
in service in taxable years ending on or 
before January 15, 2025, and qualified 
facilities placed in service in taxable 
years ending after January 15, 2025, the 
construction of which begins before Jan-
uary 15, 2025, provided that taxpayers 
follow this section in its entirety and in a 
consistent manner.

(2) Paragraph (b)(1) of this section. 
Paragraph (b)(1) of this section applies to 
qualified facilities placed in service in tax-
able years ending after January 15, 2025, 
and the construction of which begins after 
March 17, 2025. Taxpayers may apply 
this section to qualified facilities placed 
in service in taxable years ending on or 
before January 15, 2025, the construction 
of which begins before January 15, 2025, 
provided that taxpayers follow this section 
in its entirety and in a consistent manner.

Par. 5. Sections 1.45Y-4 and 1.45Y-5 
are added to read as follows:

Sec.

* * * * *

1.45Y-4 Rules of general application.

1.45Y-5 Greenhouse gas emissions 
rates for qualified facilities under 
section 45Y.

* * * * *

§1.45Y-4 Rules of general application.

(a) Only production in the United 
States is taken into account for purposes 
of section 45Y. Consumption, sales, or 
storage are taken into account for pur-
poses of the section 45Y credit (defined 
in §1.45Y-2(a)) only with respect to elec-
tricity the production of which is within 
the United States (within the meaning of 
section 638(1) of the Internal Revenue 
Code (Code)), or a United States territory, 
which for purposes of section 45Y and 
the section 45Y regulations (defined in 
§1.45Y-2(a)) has the meaning of the term 
a possession of the United States (within 
the meaning of section 638(2)).

(b) Production attributable to the tax-
payer—(1) In general. In the case of a 
qualified facility in which more than one 
person has an ownership share (and the 
arrangement is not treated as a partnership 
for Federal tax purposes) production from 
the qualified facility is allocated among 
such persons in proportion to their respec-
tive ownership shares in the gross sales 
from such qualified facility. The respec-
tive owners each determine their respec-
tive section 45Y credit under section 
45Y(a) and based on their respective own-
ership shares in the gross sales from such 
qualified facility during the taxable year.

(2) Example of gross sales. A, B and C, 
all calendar year taxpayers, each own an 
interest in a solar facility which is a qual-
ified facility (as defined in §1.45Y-2(a)) 
(Solar Facility). A owns 45 percent, B 
owns 35 percent, and C owns 20 percent, 
and each are allocated gross sales from 
the Solar Facility in proportion to their 
ownership interest. The Solar Facility pro-
duced 1000 kWh of electricity during the 
taxable year. A, B, and C will each deter-
mine their respective section 45Y credit 
under section 45Y(a) and §1.45Y-1(b) 
based on their allocable share of the gross 
sales from the 1000 kWh of electricity 
produced at the Solar Facility during the 
taxable year.
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(3) Section 761(a) election. If a qual-
ified facility is owned through an unin-
corporated organization that has made a 
valid election under section 761(a) of the 
Code, each member’s undivided own-
ership share in the qualified facility will 
be treated as a separate qualified facility 
owned by such member.

(c) Expansion of facility; Incremen-
tal production (Incremental Production 
Rule)—(1) In general. Solely for purposes 
of this paragraph (c), the term qualified 
facility includes either a new unit or an 
addition of capacity placed in service after 
December 31, 2024, in connection with 
a facility described in section 45Y(b)(1)
(A) (without regard to section 45Y(b)(1)
(A)(ii)) that was placed in service before 
January 1, 2025, but only to the extent of 
the increased amount of electricity pro-
duced at the facility by reason of such 
new unit or addition of capacity. This rule 
is only applicable to an addition of capac-
ity or new unit that would not otherwise 
qualify as a separate qualified facility as 
defined in section 45Y(b)(1)(A). A new 
unit or an addition of capacity that meets 
the requirements of this paragraph (c) will 
be treated as a separate qualified facility. 
For purposes of this paragraph (c), a new 
unit or an addition of capacity requires 
the addition or replacement of compo-
nents of property, including any new or 
replacement integral property, added to a 
facility necessary to increase capacity. For 
purposes of assessing the One Megawatt 
Exception provided in section 45Y(a)(2)
(B)(i), the maximum net output for a new 
unit or an addition of capacity is the sum 
of the capacity of the added qualified 
facility and the capacity of the facility to 
which the qualified facility was added, as 
determined under §1.45Y-3(c) and para-
graph (c)(2) of this section.

(2) Measurement standard. For pur-
poses of this paragraph (c), taxpayers 
must use one of the measurement stan-
dards described in paragraph (c)(2)(i), 
(ii), or (iii) of this section to measure the 
capacity and change in capacity of a facil-
ity, except a taxpayer cannot use the mea-
surement standard described in paragraph 
(c)(2)(ii) of this section if they are able to 
use the measurement standard described 
in paragraph (c)(2)(i) of this section:

(i) Modified or amended facility oper-
ating licenses from the Federal Energy 

Regulatory Commission (FERC) or the 
Nuclear Regulatory Commission (NRC), 
or related reports prepared by FERC or 
NRC as part of the licensing process;

(ii) Nameplate capacity certified con-
sistent with generally accepted industry 
standards, such as the International Stan-
dard Organization (ISO) conditions to 
measure the nameplate capacity of the 
facility consistent with the definition of 
nameplate capacity provided in 40 CFR 
96.202; or

(iii) A measurement standard pre-
scribed by the Secretary in guidance pub-
lished in the Internal Revenue Bulletin 
(see §601.601 of this chapter).

(3) Special rule for restarted facilities. 
Solely for purposes of this paragraph (c), 
a facility that is decommissioned or in the 
process of decommissioning and restarts 
can be considered to have increased 
capacity from a base of zero if the condi-
tions described in each of paragraphs (c)
(3)(i) through (iv) of this section are met: 

(i) The existing facility must have 
ceased operations; 

(ii) The existing facility must have a 
shutdown period of at least one calendar 
year during which it was not authorized 
to operate by its respective Federal regu-
latory authority (that is, FERC or NRC); 

(iii) The restarted facility must be eligi-
ble to restart based on an operating license 
issued by either FERC or NRC; and

(iv) The existing facility may not have 
ceased operations for the purpose of qual-
ifying for the special rule for restarted 
facilities in this paragraph (c)(3). 

(4) Computation of increased amount 
of electricity produced. To determine the 
increased amount of electricity produced 
by a facility in a taxable year by reason 
of a new unit or an addition of capac-
ity, a taxpayer must multiply the amount 
of electricity that the facility produces 
during that taxable year after the new unit 
or addition of capacity is placed in service 
by a fraction, the numerator of which is 
the added capacity that results from the 
new unit or addition of capacity, and the 
denominator of which is the total capacity 
of the facility with the new unit or addi-
tion of capacity added, provided the added 
capacity and resulting total capacity are 
measured using a measurement standard 
identified in paragraph (c)(2) of this sec-
tion. 

(5) Examples. This paragraph (c)(5) 
provides examples illustrating the rules of 
paragraph (c) of this section.

(i) Example 1. New Unit. X owns a hydropower 
facility (Facility H) that was originally placed in 
service in 2020, with a FERC license authorizing an 
installed capacity of 60 megawatts. During taxable 
years 2020 through 2024, X claimed a section 45 
credit for the electricity produced by Facility H. On 
July 1, 2025, as allowed by a FERC license amend-
ment, X places in service components of property 
comprising a new unit that results in Facility H hav-
ing an increased authorized installed capacity of 90 
megawatts in 2025. For purposes of paragraph (c) of 
this section, this new unit will be treated as a separate 
facility (Facility J). X may claim a section 45Y credit 
during the 10-year credit period starting on July 1, 
2025, based on the increased amount of electricity 
generated as a result of the new unit, which is deter-
mined by multiplying the electricity that Facility H 
produces with Facility J by one-third (equal to the 
30-megawatt increase in capacity that results from 
the addition of Facility J divided by the 90 megawatt 
capacity of Facility H with Facility J). Even though 
X claimed a section 45 credit for the existing capac-
ity of Facility H in taxable years 2020 through 2024, 
X can claim a section 45Y credit for the production 
of electricity associated with Facility J. X may also 
continue to claim the section 45 credit through tax-
able year 2030 for electricity generated by Facility 
H (excluding the incremental electricity generation 
related to Facility J).

(ii) Example 2. Addition of Capacity. Y owns 
a nuclear facility (Facility N) that was originally 
placed in service on January 1, 2000. Y claimed a 
section 45U credit in taxable years 2024 and 2025 
for the electricity generated by Facility N. On Janu-
ary 15, 2026, Y completed and placed in service an 
investment associated with a power uprate approved 
by an NRC license amendment that involved the 
removal and replacement of components of prop-
erty and placing in service additional components 
of property. NRC reports associated with the license 
amendment describe the uprate as increasing the 
nuclear facility’s electrical capacity by 100 MW to 
900 MW. For purposes of this paragraph (c), Facility 
N’s addition of capacity is treated as a new separate 
qualified facility placed in service on January 15, 
2026 (Facility P). Y may claim a section 45Y credit 
during the 10-year credit period starting on January 
15, 2026, based on the increased amount of electric-
ity produced at Facility N that is attributable to the 
addition of capacity (Facility P), which is determined 
by multiplying the electricity that Facility N pro-
duces with Facility P by 1/9 (equal to the 100-mega-
watt increase in capacity divided by Facility N’s new 
total capacity of 900 megawatts with Facility P, as 
described in NRC reports associated with the license 
amendment). Even though Y claimed a section 45U 
credit in taxable years 2024 and 2025 for the exist-
ing capacity of Facility N, Y can claim a section 45Y 
credit for the production of electricity associated 
with Facility P. Y may also continue to claim the sec-
tion 45U credit for electricity generated by Facility 
N (excluding the incremental electricity generation 
related to Facility P).

(iii) Example 3. Geothermal Turbine and Gen-
erator Additions of Capacity. X owns a geothermal 
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power plant (Facility G) with a 24 MW nameplate 
capacity, which is placed in service in 2007. Over 
the subsequent years, the plant’s generating capabil-
ity declines because of physical degradation of the 
turbine and generator. On March 1, 2027, X places 
in service components of property at Facility G that 
increase its capacity. The turbine rotor is removed, 
and the eroded blades are replaced with new blades. 
The generator is refurbished by removing old sub-
components of the generator and replacing those 
with new subcomponents, as well as replacing the 
old copper windings with new windings in con-
cert with new insulation. After the upgrade, the 
plant increases its nameplate capacity to 26 MW, 
an increase of 2 MW over the previous nameplate 
capacity. For purposes of this paragraph (c), the addi-
tion of capacity to Facility G is treated as a new sep-
arate qualified facility placed in service on March 1, 
2027 (Facility N). X may claim a section 45Y credit 
during the 10-year credit period starting on March 1, 
2027, based on the amount of electricity produced 
by Facility N, which is determined by multiplying 
the aggregate amount of electricity that Facility G 
produces with Facility N by 1/13 (that is, the frac-
tion equal to the 2-megawatt increase in nameplate 
capacity attributable to Facility N divided by the new 
total aggregate 26 megawatt nameplate capacity of 
Facility G with Facility N).

(iv) Example 4. Hydropower Addition of Capac-
ity. X owns a hydropower plant (Facility H) that was 
placed in service in 1960. Facility H has become less 
efficient since it was placed in service with attendant 
reductions in its generating capacity. As approved by 
a FERC license amendment, X increases Facility H’s 
capacity by installing new headcovers, new turbines 
with integrated dissolved oxygen injection, and a 
new high pressure digital governor system. The new 
turbines are more efficient and are capable of more 
power output than the original design. Improvements 
to the generators involve removing the old asphalt 
coated copper windings and purchasing and then 
installing new epoxy coated double wound windings. 
X adds digital controls to effectively utilize new dig-
ital governors while simultaneously investing in 
cybersecurity protection. As set forth in the FERC 
order amending its license, these investments, which 
are placed in service on April 15, 2026, increase 
Facility H’s authorized installed capacity from 180 
MW to 190 MW, an increase of 10 MW. For pur-
poses of this paragraph (c), Facility H’s addition of 
capacity is treated as a new separate qualified facility 
placed in service on April 16, 2026 (Facility A). X 
may claim a section 45Y credit during the 10-year 
credit period starting on April 16, 2026, based on the 
amount of electricity produced by Facility A, which 
is determined by multiplying the aggregate amount 
of electricity that Facility H produces with Facility 
A by 1/19 (equal to the 10-megawatt increase in 
capacity attributable to Facility A divided by the new 
total aggregate 190 MW capacity of Facility H with 
Facility A). 

(v) Example 5. Nonoperational Nuclear Facility 
that Satisfies Restart Rule. T owns a nuclear facility 
(Facility N) that was originally placed in service in 
1982. In 2020, Facility N ceased operations, began 
decommissioning, and the NRC no longer autho-
rized the operation of Facility N. T did not cease 
operations at Facility N for the purpose of qualify-

ing for the special rule for restarted facilities under 
section 45Y. In 2028, the NRC authorized Facility N 
to restart and, on October 1, 2028, Facility N placed 
in service components of property and restarted and 
resumed operations, with an electrical capacity of 
800 MW, as indicated in NRC documents related 
to the authorization to restart. For purposes of this 
paragraph (c), the restart of Facility N is considered 
to have increased capacity from a base of zero, and 
Facility N is treated as having an addition of capacity 
equal to 800 MW. For purposes of this paragraph (c), 
Facility N’s 800 MW addition of capacity is treated 
as a new qualified facility placed in service on Octo-
ber 1, 2028 (Facility P). T may claim a section 45Y 
credit during the 10-year period starting on October 
1, 2028, based on the increased amount of electric-
ity produced at Facility N that is attributable to that 
addition of capacity (Facility P).

(d) Retrofit of an existing facility (80/20 
Rule)—(1) In general. For purposes of 
section 45Y(b)(1)(B), a facility may qual-
ify as originally placed in service even 
if it contains some used components of 
property within the unit of qualified facil-
ity, provided the fair market value of the 
used components of the unit of qualified 
facility is not more than 20 percent of the 
total value of the unit of qualified facility 
(that is, the cost of the new components of 
property plus the fair market value of the 
used components of property within the 
unit of qualified facility) (80/20 Rule). If 
a facility satisfies the requirements of the 
80/20 Rule, then the date on which such 
qualified facility is considered originally 
placed in service for purposes of section 
45Y(b)(1)(B) is the date on which the 
new components of property of the unit of 
qualified facility are placed in service. A 
qualified facility that meets the 80/20 Rule 
may claim the section 45Y credit without 
regard to any addition of capacity to the 
qualified facility.

(2) Cost of new components of prop-
erty. For purposes of the 80/20 Rule, the 
cost of new components of the unit of 
qualified facility includes all costs prop-
erly included in the depreciable basis of 
the new components of property of the 
unit of qualified facility.

(3) Examples. The following examples 
illustrate the rules of this paragraph (d). 

(i) Example 1. Retrofitted facility that meets the 
80/20 Rule. A owns an existing wind facility. On 
February 1, 2026, A replaces used components of the 
unit of qualified facility of a wind facility with new 
components at a cost of $2 million. The fair market 
value of the remaining original components of the 
unit of qualified facility is $400,000, which is not 
more than 20 percent of the retrofitted unit of quali-
fied facility’s total fair market value of $2.4 million 
(the cost of the new components ($2 million) + the 

fair market value of the remaining original compo-
nents of the unit of qualified facility ($400,000)). 
Thus, the retrofitted wind facility will be considered 
newly placed in service for purposes of section 45Y, 
and the section 45Y credit is allowable for electric-
ity produced by A at the wind qualified facility and 
sold, consumed, or stored, during the 10-year period 
beginning on February 1, 2026, assuming all the 
other requirements of section 45Y are met.

(ii) Example 2. Retrofit of an existing facility 
that meets the 80/20 Rule. Facility Z, a facility that 
was originally placed in service on January 1, 2026, 
was not a qualified facility (as described in §1.45Y-
2(a)) when it was placed in service because it did not 
meet the greenhouse gas emissions rate requirements 
(as determined under rules provided in §1.45Y-5). 
On January 1, 2027, Facility Z was retrofitted and 
now meets the requirements to be a qualified facil-
ity under §1.45Y-2(a). After the retrofit, the cost of 
the new property included in the unit of qualified 
facility of Facility Z is greater than 80 percent of 
the unit of qualified facility of Facility Z’s total fair 
market value. Because Facility Z meets the 80/20 
Rule, Facility Z is deemed to be originally placed 
in service on January 1, 2027. Therefore, a section 
45Y credit is allowable for electricity produced by 
Facility Z and sold, consumed, or stored during the 
10-year period beginning on January 1, 2027, assum-
ing all the other requirements of section 45Y are met.

(iii) Example 3. Retrofitted nuclear facility that 
satisfied the 80/20 Rule. T owns a nuclear facility 
(Facility N) that was originally placed in service on 
March 1, 1982. T replaces used components of prop-
erty of unit of qualified facility of Facility N with 
new components at a cost of $200 million, placing 
in service the components of property on July 15, 
2026. The fair market value of the remaining orig-
inal components of the unit of qualified facility of 
Facility N, prior to the retrofit, is $30 million, which 
is less than 20 percent of the unit of qualified facility 
of Facility N’s total fair market value of $230 million 
(the cost of the new components ($200 million) + the 
fair market value of the remaining original compo-
nents of the unit of qualified facility ($30 million)) 
($30 million / $230 million = 13%). Thus, Facility 
N will be considered newly placed in service on July 
15, 2026, for purposes of section 45Y, and T will be 
able to claim a section 45Y credit based on the elec-
tricity generated at Facility N, assuming all the other 
requirements of section 45Y are met.

(iv) Example 4. Capital improvements to an 
existing qualified facility that do not satisfy the 
80/20 Rule. X owns an existing facility, Facility C, 
that was originally placed in service on January 1, 
2023. X makes capital improvements to Facility C 
that are placed in service on June 1, 2026. The cost 
of the capital improvements to the unit of qualified 
facility of Facility C is $500,000 and the fair market 
value of the unit of qualified facility of Facility C 
after the improvements is $2 million. The value of 
the old components of property of the unit of qual-
ified facility is $1,500,000 out of $2.0 million, or 
75 percent ($500,000/$2,000,000) of the total fair 
market value of the unit of qualified facility after 
the improvements. Because the fair market value 
of the new property included in the unit of qualified 
facility is less than 80 percent of the total fair mar-
ket value of the unit of qualified facility, Facility C 
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does not meet the 80/20 Rule. Facility C will not be 
considered a qualified facility (as defined in §1.45Y-
2(a)) eligible for the section 45Y credit. If the capital 
improvements to Facility C increase its nameplate 
capacity, the determination that it does not meet the 
80/20 Rule does not prevent X from claiming a sec-
tion 45Y credit if the requirements under paragraph 
(c)(1) of this section are met. 

(v) Example 5. Upgrades to a hydropower qual-
ified facility that satisfies the 80/20 Rule: Y owns a 
hydropower qualified facility (hydropower facility) 
and no taxpayer, including Y, has ever claimed a 
section 45 credit for the hydropower facility. The 
hydropower facility consists of a unit of qualified 
facility including water intake, water isolation 
mechanisms, turbine, pump, motor, and generator. 
The associated impoundment (dam) and power con-
ditioning equipment are integral parts of the unit of 
qualified facility. Y makes upgrades to the unit of 
qualified facility by replacing the turbine, pump, 
motor, and generator with new components at a 
cost of $1.5 million. Y does not make any upgrades 
to the property that is an integral part of the unit 
of qualified facility. The remaining original com-
ponents of the unit of qualified facility have a fair 
market value of $100,000, which is not more than 
20 percent of the retrofitted hydropower facility’s 
total value of $1.6 million (that is, the cost of the 
new components ($1.5 million) + the value of the 
remaining original components ($100,000)). Thus, 
the retrofitted hydropower facility will be consid-
ered newly placed in service for purposes of sec-
tion 45Y, and Y will be able to claim a section 45Y 
credit based on the cost of the new components 
($1.5 million).

(e) Applicability date. This section 
applies to qualified facilities placed in ser-
vice after December 31, 2024, and during 
a taxable year ending on or after January 
15, 2025.

§1.45Y-5 Greenhouse gas emissions 
rates for qualified facilities under 
section 45Y.

(a) In general. This section provides 
rules and definitions for determining 
emissions rates for purposes of section 
45Y of the Internal Revenue Code (Code). 
Paragraph (b)(4) of this section provides a 
definition for a facility that produces elec-
tricity through combustion or gasification 
and paragraph (b)(7) of this section defines 
a facility that does not produce electricity 
through combustion or gasification. Para-
graphs (c) through (e) provide rules for 
determining the greenhouse gas emissions 
rates for facilities for purposes of section 
45Y. Paragraph (f) of this section provides 
rules for the annual publication of emis-
sions rates. Paragraph (g) of this section 
provides rules related to provisional emis-
sions rates. Paragraph (h) of this section 

provides rules regarding reliance on the 
annual publication of emissions rates and 
provisional emissions rates. Finally, para-
graph (i) of this section provides rules 
regarding substantiation requirements.

(b) Definitions. The definitions in this 
paragraph (b) apply for purposes of this 
section.

(1) CO2e per kWh. The term CO2e per 
kWh means with respect to any green-
house gas, the equivalent carbon dioxide 
(as determined based on global warming 
potential) per kWh of electricity produced. 
The 100-year time horizon global warm-
ing potentials (GWP-100) from the Inter-
governmental Panel on Climate Change’s 
Fifth Assessment Report (AR5) must be 
used to convert emissions to equivalent 
carbon dioxide emissions. For purposes 
of this paragraph (b)(1), the GWP-100 
from AR5 (as shown in table 1 to this 
paragraph (b)(1)) excludes climate-carbon 
feedbacks. Table 1 to this paragraph (b)
(1) provides GWP-100 amounts for cer-
tain greenhouse gases applicable to this 
section.

Table 1 to Paragraph (b)(1) — 100 
Year Global Warming Potentials for 
Greenhouse Gases

Greenhouse Gas GWP
CO2 1
CH4 28
N2O 265
SF6 23,500

Hydrofluorocarbons Varies by gas
Perfluorocarbons Varies by gas

(2) Combustion. The term combustion 
means a rapid exothermic chemical reac-
tion, specifically the oxidation of a fuel, 
which liberates energy including heat and 
light.

(3) Gasification. The term gasifica-
tion means a thermochemical process that 
converts carbon-containing materials into 
syngas, a gaseous mixture that is com-
posed primarily of carbon monoxide, car-
bon dioxide, and hydrogen. 

(4) Facility that produces electricity 
through combustion or gasification (C&G 
Facility). Consistent with section 45Y(b)
(2)(B), the term facility that produces elec-
tricity through combustion or gasification 

(C&G Facility) means a facility that pro-
duces electricity through combustion or 
uses an input energy source to produce 
electricity, if the input energy source was 
produced through a fundamental transfor-
mation of one energy source into another 
using combustion or gasification. 

(5) Greenhouse gas emissions rate. 
Consistent with section 45Y(b)(2)(A), 
the term greenhouse gas emissions rate 
means the amount of greenhouse gases 
emitted into the atmosphere by a facility 
in the production of electricity, expressed 
as grams of CO2e per kWh. 

(6) Greenhouse gases emitted into the 
atmosphere by a facility in the produc-
tion of electricity. For purposes of section 
45Y(b)(2)(A), for both C&G and Non-
C&G Facilities, the term greenhouse gases 
emitted into the atmosphere by a facility in 
the production of electricity means emis-
sions from a facility that directly occur 
from the processes that transform the input 
energy source into electricity but excludes 
emissions described in paragraphs (b)(6)
(i) through (vi) of this section.

(i) Emissions from electricity produc-
tion by back-up or auxiliary generators 
that are primarily used in maintaining 
critical systems in case of a power system 
outage or for supporting restart of a gener-
ator after an outage.

(ii) Emissions from routine opera-
tional and maintenance activities that are 
integral to the production of electricity, 
including, but not limited to, emissions 
from internal combustion vehicles used 
to access and perform maintenance on 
remote electricity generating facilities 
or emissions occurring from heating and 
cooling control rooms or dispatch centers.

(iii) Emissions from a step-up trans-
former that conditions the electricity into 
a form suitable for productive use or sale.

(iv) Emissions that occur before com-
mercial operations commence or after 
commercial operations terminate, includ-
ing, but not limited to, on-site emissions 
occurring from construction or manufac-
turing of the facility itself, emissions from 
the off-site manufacturing of facility com-
ponents, or emissions occurring due to sit-
ing or decommissioning.

(v) Emissions from infrastructure asso-
ciated with the facility, including, but not 
limited to, emissions from road construc-
tion for feedstock production.
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(vi) Emissions from the distribution of 
electricity to consumers.

(7) Non-C&G Facility. The term Non-
C&G Facility means a facility that pro-
duces electricity and is not described in 
paragraph (b)(4) of this section.

(8) Fuel. The term fuel means mate-
rial directly used to produce electricity 
or energy inputs that are used to produce 
electricity.

(9) Feedstock. The term feedstock 
means any raw material used in a process 
for electricity generation or to produce an 
intermediate product or finished fuel used 
for electricity generation.

(10) Market-mediated effects. The term 
market-mediated effects means effects 
resulting from policy interventions and 
other factors (for example, technological 
advances) that alter the availability of and 
demand for marketed goods and activities 
and their related greenhouse gas (GHG) 
emissions profiles. These effects are driven 
by and result in changes in absolute and 
relative prices which can occur at local, 
national, and global boundaries. Examples 
of market-mediated effects include direct 
and significant indirect emissions, such as 
land use changes or land use management 
changes that result from the production of 
fuels derived from biomass and shifts in 
total market demand and supply for input 
fuels, feedstocks and related commodities, 
and other materials, as a result of changes 
associated with the policy intervention. 

(c) Non-C&G Facilities—(1) Deter-
mining a greenhouse gas emissions rate 
for Non-C&G Facilities. Greenhouse gas 
emissions rates for Non-C&G Facilities 
must be determined under paragraphs (c) 
and (e) of this section. 

(i) Excluded emissions. With respect 
to Non-C&G Facilities only, greenhouse 
gases emitted into the atmosphere by a 
facility in the production of electricity 
excludes emissions of greenhouse gases 
that are not directly produced by the 
fundamental transformation of the input 
energy source into electricity, including, 
but not limited to:

(A) Emissions from hydropower reser-
voirs due to anoxic conditions; 

(B) Ebullitive, diffuse, and degassing 
emissions from hydropower operations; 

(C) Emissions of non-condensable 
gases from underground reservoirs during 
geothermal operations; and 

(D) Emissions occurring due to activ-
ities and operations occurring off-site, 
including but not limited to, the produc-
tion and transportation of fuels used by the 
facility, or land use change from siting or 
changes in demand.

(ii) Emissions assessment process. 
Subject to paragraphs (b)(6) and (c)(1) 
of this section, a greenhouse gas emis-
sions rate for a Non-C&G Facility must 
be determined through a technical and 
engineering assessment of the fundamen-
tal energy transformation into electricity. 
This assessment must consider all input 
and output energy carriers and chemical 
reactions or mechanical processes taking 
place at the facility in the production of 
electricity. 

(iii) Example of greenhouse gas emis-
sions rate determination for a Non-C&G 
Facility—(A) Facts. A facility uses solar 
photovoltaic technologies to convert light 
directly into electricity through use of the 
photovoltaic effect. This is a physical phe-
nomenon in which certain semiconducting 
materials upon exposure to light, absorb 
the light and transform the energy con-
tained in the light directly into an electric 
current. There are many materials that may 
be used to generate electricity through 
this method, including crystalline silicon, 
amorphous silicon, cadmium telluride, 
copper indium gallium diselenide, per-
ovskites, quantum dots, and carbon‑based 
materials known as organic photovoltaics. 
The smallest unit of photovoltaic materi-
als is a cell. Multiple cells are typically 
assembled into a panel or module and 
electrically connected. Multiple modules 
or panels are generally connected to com-
prise a solar system or installation. Solar 
photovoltaic technologies produce direct 
current electricity that can be used as is or, 
more typically, can be fed into inverters to 
transform it into alternating current. Solar 
panels can be ground mounted at a fixed 
angle or can be mounted with tracking 
systems that move the panels to track the 
location of the sun over the course of the 
day and season in order to maximize elec-
tricity production. Solar panels may also 
be mounted on buildings (for example, on 
roofs), or solar photovoltaic materials can 
be integrated into other building compo-
nents such as roofing tiles. 

(B) Analysis. For solar photovoltaic 
technologies, the fundamental transforma-

tion of input energy (solar electromagnetic 
radiation) into electricity using the pho-
tovoltaic effect involves no mechanical 
energy or chemical reactions. Academic 
studies on the lifecycle greenhouse gas 
emissions from solar photovoltaic power 
indicate that there is a small but non-zero 
amount of emissions associated with the 
operational phase of these technologies. 
However, these emissions exclusively 
occur due to ongoing maintenance (for 
example, the washing of solar panels), 
preventative maintenance (for example, 
the periodic replacement of electrical 
equipment such as inverters), and a min-
imal amount of project management (for 
example, inverter standby mode at night). 
These emissions do not occur directly due 
to the production of electricity. Therefore, 
consistent with paragraph (c)(1)(ii) of this 
section, the greenhouse gas emissions rate 
for facilities that produce electricity by 
solar photovoltaic properties is not greater 
than zero. 

(2) Non-C&G Facilities with a green-
house gas emissions rate that is not 
greater than zero. The types or categories 
of facilities described in paragraphs (c)(2)
(i) through (viii) of this section are Non-
C&G Facilities with a greenhouse gas 
emissions rate that is not greater than zero 
and may be treated as listed in the Annual 
Table (see paragraph (g) of this section) 
with an emissions rate that is not greater 
than zero:

(i) Wind (including small wind proper-
ties);

(ii) Hydropower (including retro-
fits that add electricity production to 
non-powered dams, conduit hydropower, 
hydropower using new impoundments, 
and hydropower using diversions such as 
a penstock or channel);

(iii) Marine and hydrokinetic;
(iv) Solar (including photovoltaic and 

concentrated solar power);
(v) Geothermal (including flash and 

binary plants);
(vi) Nuclear fission;
(vii) Fusion energy; and
(viii) Waste energy recovery prop-

erty that derives energy from a source 
described in paragraphs (c)(2)(i) through 
(vii) of this section. 

(d) C&G Facilities—(1) Determining 
a greenhouse gas emissions rate for C&G 
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Facilities. The greenhouse gas emissions 
rate for a C&G Facility—

(i) Must be determined by a lifecycle 
analysis (LCA) that complies with the 
requirements of paragraphs (d) and (e) of 
this section; and 

(ii) Equals the net rate of greenhouse 
gases emitted into the atmosphere by 
such facility (taking into account lifecycle 
greenhouse gas emissions, as described in 
42 U.S.C. 7545(o)(1)(H)) in the produc-
tion of electricity, expressed as grams of 
CO2e per kWh. 

(2) LCA requirements. For purposes of 
this paragraph (d), an LCA must comply 
with the requirements of paragraphs (d)(2)
(i) through (x) of this section:

(i) Starting boundary. The starting 
boundary of the LCA for an LCA involv-
ing generation-derived feedstocks (such 
as biogenic feedstocks) is feedstock gen-
eration. The starting boundary of the LCA 
for an LCA involving extraction-derived 
feedstocks (such as fossil fuel feed-
stocks) is feedstock extraction. The start-
ing boundaries include the processes and 
inputs necessary to produce and collect or 
extract the raw materials used to produce 
electricity from combustion or gasifica-
tion technologies, including those used 
as energy inputs to electricity production. 
This includes, but is not limited to, the 
emissions effects, including associated 
direct and indirect greenhouse gas emis-
sions, of relevant land management activ-
ities or changes related to or associated 
with the extraction or production of raw 
feedstock materials or fuel.

(ii) Ending boundary. The ending 
boundary of the LCA for electricity that 
is transmitted to the grid or electricity that 
is used on-site is the meter at the point of 
production of the C&G Facility. The use 
of such electricity generated by the C&G 
Facility (and what other types of energy 
sources it displaces), including emissions 
from transmission and distribution, are 
outside of the LCA boundary.

(iii) Baseline. The LCA must be based 
on a future anticipated baseline, which 
projects future status quo in the absence 
of the availability of the section 45Y and 
48E credits (taking into account antic-
ipated changes in technology, policies, 
practices, and environmental and other 
socioeconomic conditions). The future 
anticipated baseline must be updated as 

necessary to capture material regulatory, 
economic, supply chain, or environmental 
changes. The baseline must be updated at 
least every ten years, but not more often 
than every five years. 

(iv) Offsets and offsetting activities. 
Offsets and offsetting activities may not 
be taken into account in the LCA.

(v) Principles for included emissions. 
The LCA must take into account direct 
emissions and significant indirect emis-
sions. Sources of direct emissions include 
those associated with feedstock produc-
tion or extraction, including emissions 
at all stages of fuel and feedstock pro-
duction, and distribution, and emissions 
associated with distribution, delivery, 
and use of feedstocks to and by a C&G 
Facility. Sources of significant indirect 
emissions include emissions in the United 
States and other countries associated with 
market-mediated changes in related com-
modity markets, such as emission from 
indirect land use change and emissions 
consequences of commodity production. 
These included emissions are within the 
system boundary of the LCA.

(A) Direct emissions. For purposes of 
this paragraph (d)(2)(v), direct emissions 
include, but are not limited to: 

(1) Emissions from feedstock genera-
tion, production, and extraction (includ-
ing emissions from feedstock and fuel 
harvesting and extraction and direct land 
use change and management, including 
emissions from fertilizers, and changes in 
carbon stocks);

(2) Emissions from feedstock and fuel 
transport (including emissions from trans-
porting the raw or processed feedstock to 
the fuel processing facility); 

(3) Emissions from transporting and 
distributing fuels to electricity production 
facility;

(4) Emissions from handling, process-
ing, upgrading, and/or storing feedstocks, 
fuels and intermediate products (includ-
ing emissions from on/offsite storage and 
preparation/pre-treatment for use (for 
example, torrefaction or pelletization) and 
emissions from process additives); and 

(5) Emissions from combustion and 
gasification at the electricity generating 
facility (including emissions from the 
combustion and/or gasification process 
and emission from gasification or com-
bustion additives).

(B) Significant indirect emissions. 
For purposes of this paragraph (d)(2)(v), 
examples of significant indirect emis-
sions include, but are not limited to, emis-
sions from indirect land use and land use 
change, and induced emissions associated 
with the increased use of the feedstock for 
energy production.

(vi) Principles for excluded emissions. 
The LCA must not take into account the 
types of emissions described in paragraphs 
(d)(2)(vi)(A) through (D) of this section:

(A) Emissions from facility construc-
tion, siting or decommissioning (includ-
ing on-site emissions occurring from con-
struction or manufacturing of the facility 
itself);

(B) Emissions from facility mainte-
nance (including emissions from the on 
and offsite construction or maintenance of 
the facility; emissions from vehicles used 
to access and perform maintenance on 
electricity generating facilities; emissions 
from back-up generators that do not pro-
vide additional firm power and are used 
in maintaining critical systems in case of 
a power system outage or for supporting 
restart of a generator after an outage; and 
emissions occurring from heating and 
cooling control rooms or dispatch cen-
ters);

(C) Emissions from infrastructure asso-
ciated with the facility (including emis-
sions from road construction for feedstock 
production and emissions from onsite 
backup or emergency generators used in 
an emergency or unplanned outage); and 

(D) Emissions from the distribution of 
electricity to consumers.

(vii) Alternative fates and avoided 
emissions. The LCA may consider alter-
native fates and account for avoided emis-
sions, including for the fuels and feed-
stocks consumed in the fuel and feedstock 
supply chain and at the electricity gener-
ating facility. The term alternative fate 
means a set of informed assumptions (for 
example, production processes, material 
outcomes, and market-mediated effects) 
used to estimate the emissions from the 
use or disposal of each feedstock were 
it not for the feedstock’s new use due to 
the implementation of policy (that is, to 
produce electricity). The term avoided 
emissions means the estimated emissions 
associated with the feedstock, including 
the feedstock’s production and use or 
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disposal, that would have occurred in the 
alternative fate (if such feedstock had not 
been diverted for electricity production) 
but are instead avoided with the feed-
stock’s use for electricity production.

(viii) Temporal scales. The LCA should 
evaluate the emissions over a time horizon 
of 30 years from the year in which a qual-
ified facility first qualifies for the credit 
(or, for purposes of the section 48E credit, 
the year in which a qualified facility was 
placed in service).

(ix) Spatial scales. To determine the 
initial spatial scope of the LCA, the ini-
tial qualitative assessment should ana-
lyze whether the feedstock has been or 
is anticipated: to be used or sold on the 
market in the absence of the section 45Y 
and 48E credits; to be used directly in 
or as an input to an activity or good in 
local markets; to be transported for use in 
domestic markets elsewhere; to be traded 
for use in international markets; and to be 
used in a manner that has significant ram-
ifications on other markets. If this assess-
ment concludes that the feedstock does 
not meet one or more of the criteria in this 
paragraph (d)(2)(ix), then the market-me-
diated effects analysis would not be nec-
essary beyond the relevant spatial scale(s) 
(for example, if the feedstock is not 
traded or not anticipated to be traded for 
use in international markets and increased 
use in the United States is not anticipated 
to have significant market ramifications 
abroad, international market-mediated 
effects analysis would not be necessary). 
Based on the results of the assessment, 
the LCA should evaluate the emissions 
on a sub-regional, regional, national, or 
international scale as appropriate. The 
evaluation of emissions should include 
the market and emissions implications of 
sourcing new or additional material for 
electricity generation across the applica-
ble market and spatial scales. 

(x) Categorization of products. As 
appropriate, the LCA should distinguish 
between primary products, co-products, 
byproducts, and waste products. 

(A) Products should be categorized 
based on the definitions in paragraphs (d)
(2)(x)(A)(1) through (4) of this section.

(1) A primary product is an input or an 
output with marketability and is the main 
driver of the process from which it is pro-
duced.

(2) A co-product is an input or an out-
put with marketability that is produced 
together with another product, both of 
which are economic drivers of the process 
from which they are produced.

(3) A byproduct is an input or an out-
put that is produced together with another 
product, and which has a market recog-
nized economic value of zero or greater, 
but the output is not an economic driver 
of the process from which it is produced. 

(4) A waste product is an input or an 
output with negative economic value, 
demonstrated by—

(i) The absence of a market in which 
the product is purchased and sold; and 

(ii) The existence of a market in which 
producers pay for the collection and 
removal or disposal of the input or output 
material or the existence of a predominant 
operational practice in which producers 
themselves collect and remove, give away, 
or dispose of the input or output material 
as part of operational processes.

(B) The LCA should adopt the princi-
ples in paragraphs (d)(2)(x)(B)(1) through 
(6) of this section for categorizing and 
assessing the emissions outcomes for dif-
ferent types of products if such catego-
rization is relevant to the LCA model or 
models used.

(1) All classification of materials and 
LCAs should take into account rele-
vant geospatial variations in supply and 
demand (that is, differences across local, 
sub-regional, and larger regions), as well 
as variations across specific product types 
and characteristics, and producer types as 
relevant. 

(2) The LCA should assess whether 
there are market-mediated effects and, if 
so, take these into account as part of the 
GHG analysis. 

(3) Regardless of how a material is 
categorized, the LCA should consider 
whether the availability of the section 45Y 
and 48E credits is expected to result in 
additional production of that material or in 
material changes in the supply chain, and, 
if so, should take into account the direct 
and indirect emissions impact of the addi-
tional production or changes in the supply 
chain.

(4) Policy and other interventions (for 
example, technological advances) can 
alter the availability and demand for mar-
keted goods and services, which can alter 

the treatment of materials once disposed 
of. Therefore, reevaluation of material 
categorization should occur at least every 
ten years, but not more often than every 
five years.

(5) All determinations of marketability, 
market-mediated effects, and behavioral 
changes must be supported by an ana-
lytical assessment performed by one or 
more National Laboratories, in consulta-
tion with other Federal agency experts as 
appropriate.

(6) A material should be considered to 
have a market recognized economic value 
and an established market if one existed 
within the last five years as of the date of 
the analysis. 

(e) Use of methane from certain 
sources to produce electricity—(1) In 
general. The requirements provided by 
this paragraph (e) apply to C&G Facili-
ties (as defined in paragraph (b)(4) of this 
section) that produce electricity through 
combustion or gasification using methane 
derived from biogas, renewable natural 
gas (RNG) derived from biogas, or fugi-
tive sources of methane (or any hydrogen 
derived from methane from these sources) 
as a fuel or feedstock.

(2) Definitions. The following defini-
tions apply for purposes of paragraph (e) 
of this section:

(i) Biogas. The term biogas means gas 
containing methane that results from the 
decomposition of organic matter under 
anaerobic conditions. 

(ii) Coal mine methane. The term coal 
mine methane means methane that is stored 
within coal seams and is liberated as a result 
of current or past mining activities. Liber-
ated coal mine methane can be released 
intentionally by the mine for safety pur-
poses, such as through mine degasification 
boreholes or underground mine ventilation 
systems, or it may leak out of the mine 
through vents, fissures, or boreholes. The 
term coal mine methane does not include 
methane removed from virgin coal seams 
(for example, coal bed methane). 

(iii) Fugitive methane. The term fugi-
tive methane means methane released 
from equipment leaks or venting during 
the extraction, processing, transformation, 
or delivery of fossil fuels and other gas-
eous fuels to the point of final use.

(iv) Renewable natural gas. The term 
renewable natural gas (RNG) means 
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biogas that has been upgraded to remove 
water, CO2, and other impurities such that 
it is interchangeable with fossil natural 
gas.

(3) Considerations regarding the life-
cycle greenhouse gas emissions associ-
ated with the production of electricity 
using methane from certain sources—(i) 
In general. For purposes of determining 
the GHG emissions rate of a C&G Facil-
ity (as provided in paragraph (d)(1) of this 
section) that produces electricity through 
combustion or gasification using methane 
derived from biogas, RNG derived from 
biogas, or fugitive sources of methane (or 
any hydrogen derived from methane from 
these sources) as a fuel or feedstock, mea-
surements of lifecycle GHG emissions 
must consider all the direct and signifi-
cant indirect emissions associated with a 
C&G Facility’s production of electricity. 
For purposes of determining the alterna-
tive fates and avoided emissions under 
paragraph (d)(2)(vii) of this section, such 
determinations must consider the alter-
native fates of that methane, including 
avoided emissions and alternative produc-
tive uses of that methane; the risk that the 
availability of tax credits creates incen-
tives resulting in the production of addi-
tional methane or otherwise induces addi-
tional emissions; and observable trends 
and anticipated changes in waste manage-
ment and disposal practices over time as 
they are applicable to methane generation 
and uses. 

(ii) Methane from landfill sources. For 
purposes of determining the GHG emis-
sions rate of a C&G Facility (as provided 
in paragraph (d)(1) of this section) that 
produces electricity through combustion 
or gasification using methane derived 
from landfill sources as a fuel or feed-
stock, the alternative fate of such gas must 
be flaring.

(iii) Methane from wastewater sources. 
For purposes of determining the GHG 
emissions rate of a C&G Facility (as pro-
vided in paragraph (d)(1) of this section) 
that produces electricity through combus-
tion or gasification using methane derived 
from wastewater sources as a fuel or feed-
stock, the alternative fate of such gas must 
be flaring of gas not used to heat the anaer-
obic digester. 

(iv) Coal mine methane. For purposes 
of determining the GHG emissions rate of 

a C&G Facility (as provided in paragraph 
(d)(1) of this section) that produces elec-
tricity through combustion or gasification 
using coal mine methane that is drainage 
gas as a fuel or feedstock, the alternative 
fate of such gas must be flaring.

(v) Methane from animal waste. For 
purposes of determining the GHG emis-
sions rate of a C&G Facility (as provided 
in paragraph (d)(1) of this section) that 
produces electricity through combustion 
or gasification using methane derived 
from animal waste as a fuel or feedstock, 
the emissions associated with producing 
and transporting such biogas must use an 
alternative fate derived from the national 
average of all animal waste management 
practices, which results in a carbon inten-
sity score of -51 gCO2e/megajoule (MJ), 
where the MJ basis refers to the lower 
heating value of the methane contained in 
the biogas prior to upgrading. 

(vi) Fugitive methane other than coal 
mine methane. For purposes of determin-
ing the GHG emissions rate of a C&G 
Facility (as provided in paragraph (d)(1) 
of this section) that produces electricity 
through combustion or gasification using 
fugitive methane other than coal mine 
methane as a fuel or feedstock, such as 
fugitive methane from oil and gas opera-
tions, the alternative fate of such gas must 
be productive use, resulting in emissions 
equivalent to the carbon intensity of using 
fossil natural gas.

(4) Book-and-claim. For purposes of 
determining a GHG emissions rate of a 
facility under section 45Y or 48E, a book-
and-claim accounting system may not be 
used to establish or claim the energy attri-
butes of biogas, RNG, coal mine methane, 
or any other methane described in this 
paragraph (e), or any other input or feed-
stock.

(f) Carbon capture and sequestra-
tion—(1) In general. For purposes of 
determining a greenhouse gas emissions 
rate for a Non-C&G Facility or C&G 
Facility, the greenhouse gas emissions 
rate must not include any qualified car-
bon dioxide (as defined in section 45Y(c)
(3)) that is produced in such facility’s pro-
duction of electricity, that is captured by 
the taxpayer, and pursuant section 45Q(f)
(2) and 26 CFR 1.45Q-3, disposed of by 
the taxpayer in secure geological storage, 
or utilized by the taxpayer in a manner 

described in section 45Q(f)(5) and 26 
CFR 1. 45Q-4. 

(2) Substantiation. The requirements 
for substantiation and verification of car-
bon capture and sequestration provided by 
regulations and guidance published in the 
Internal Revenue Bulletin (see §601.601 
of this chapter) under section 45Q (section 
45Q requirements) must be satisfied for 
qualified carbon dioxide to be taken into 
account under paragraph (e)(1) of this sec-
tion. A taxpayer that uses carbon capture 
and sequestration at a qualified facility for 
which a section 45Y credit is claimed must 
comply with applicable requirements of 
the U.S. Environmental Protection Agen-
cy’s Greenhouse Gas Reporting Program 
(GHGRP) under 40 CFR part 98, sub-
part PP (for carbon capture), subpart RR 
(for geological storage), and subpart RR 
or VV (for storage through enhanced oil 
recovery). In addition to the section 45Q 
requirements, taxpayers using the ISO 
27916 standard for enhanced oil recovery 
must report information to GHGRP under 
40 CFR part 98, subpart VV. Further-
more, the taxpayer must also include their 
applicable GHGRP ID number(s) on the 
IRS Form used to claim the section 45Y 
or section 48E credit, with the exception 
of taxpayers claiming the credits by per-
forming carbon capture and utilization. 
The GHGRP does not provide a reporting 
mechanism for utilization.

(g) Annual publication of emissions 
rates—(1) In general. As required by sec-
tion 45Y(b)(2)(C)(i), the Secretary will 
annually publish a table that sets forth the 
greenhouse gas emissions rates for types 
or categories of facilities (Annual Table), 
which a taxpayer must use for purposes of 
section 45Y. Except as provided in para-
graph (h) of this section, a taxpayer that 
owns a facility that is described in the 
Annual Table on the first day of the tax-
payer’s taxable year in which the section 
45Y credit or section 48E credit is deter-
mined with respect to such facility must 
use the Annual Table as of such date to 
determine an emissions rate for such facil-
ity for such taxable year.

(2) Publication of analysis required 
for changes to the Annual Table. In 
connection with the publication of the 
Annual Table, the Secretary must pub-
lish an accompanying expert analysis that 
addresses any types or categories of facil-
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ities added or removed from the Annual 
Table, as well as any changes to emissions 
determinations for any types or categories 
of facilities in the Annual Table, since its 
last publication. Types or categories of 
facilities will be added or removed from 
the Annual Table consistent with, for 
Non-C&G Facilities, a technical assess-
ment of the fundamental energy trans-
formation into electricity as provided in 
paragraph (c)(1)(ii) of this section, and, 
for C&G Facilities, an LCA that complies 
with paragraphs (d) and (f) of this section. 
Such expert analysis must be prepared by 
one or more of the National Laboratories, 
in consultation with other Federal agency 
experts as appropriate, and must address 
whether the addition or removal of types 
or categories of facilities from the Annual 
Table complies with section 45Y(b)(2)(A) 
and (B) of the Internal Revenue Code and 
this section.

(h) Provisional emissions rates—(1) In 
general. In the case of any facility that is 
of a type or category for which an emis-
sions rate has not been established by 
the Secretary under paragraph (g) of this 
section, a taxpayer that owns such facil-
ity may file a petition with the Secretary 
for the determination of the emissions rate 
with respect to such facility (Provisional 
Emissions Rate or PER). A PER must be 
determined and obtained under the rules 
of this section.

(2) Rate not established. An emissions 
rate has not been established by the Sec-
retary for a facility for purposes of sec-
tion 45Y(b)(2)(C)(ii) if such facility is 
not described in the Annual Table. If a 
taxpayer’s request for an emissions value 
pursuant to paragraph (h)(5) of this sec-
tion is pending at the time such facility is 
or becomes described in the Annual Table, 
the taxpayer’s request for an emissions 
value will be automatically denied. 

(3) Process for filing a PER petition. 
To file a PER petition with the Secretary, 
a taxpayer must submit a PER petition 
by attaching it to the taxpayer’s Federal 
income tax return or Federal return, as 
appropriate, for the first taxable year in 
which the taxpayer claims the section 45Y 
credit with respect to the facility to which 
the PER petition applies. The PER peti-
tion must contain an emissions value, and, 
if applicable, the associated letter from the 
Department of Energy (DOE). An emis-

sions value may be obtained from DOE 
or by using the designated LCA model 
in accordance with paragraph (h)(6) of 
this section. An emission value obtained 
from DOE will be based on an analytical 
assessment of the emissions rate associ-
ated with the facility, performed by one or 
more National Laboratories, in consulta-
tion with other Federal agency experts as 
appropriate, consistent with this section. 
A taxpayer must retain in its books and 
records a copy of the application and cor-
respondence to and from DOE including 
a copy of the taxpayer’s request to DOE 
for an emissions value and any informa-
tion provided by the taxpayer to DOE 
pursuant to the emissions value request 
process provided in paragraph (h)(5) of 
this section. Alternatively, an emissions 
value can be determined by the taxpayer 
for a facility using the most recent version 
of an LCA model, as of the time the PER 
petition is filed, that has been designated 
by the Secretary for such use under para-
graph (h)(6) of this section. If an emis-
sions value is determined using the most 
recent version of the model or models, the 
taxpayer is required to provide to the IRS 
information to support its determination 
in the form and manner prescribed in IRS 
forms or instructions or in publications or 
guidance published in the Internal Reve-
nue Bulletin. See §601.601 of this chapter. 
A taxpayer may not request an emissions 
value from DOE for a facility for which 
an emissions value can be determined by 
using the most recent version of an LCA 
model or models that have been desig-
nated by the Secretary for such use under 
paragraph (h)(6) of this section.

(4) PER determination. Upon the IRS’s 
acceptance of the taxpayer’s Federal 
income tax return or Federal return, as 
appropriate, containing a PER petition, the 
emissions value of the facility specified on 
such petition will be deemed accepted. A 
taxpayer may rely upon an emissions value 
provided by DOE for purposes of claim-
ing a section 45Y credit, provided that any 
information, representations, or other data 
provided to DOE in support of the request 
for an emissions value are accurate. If 
applicable, a taxpayer may rely upon an 
emissions value determined for a facility 
using the most recent version of the spe-
cific LCA model or models that, as of the 
time the PER petition is filed, have been 

designated by the Secretary for such use 
under paragraph (h)(6) of this section, 
provided that any information, represen-
tations, or other data used to obtain such 
emissions value are accurate. The IRS’s 
deemed acceptance of an emissions value 
is the Secretary’s determination of the 
PER. However, the taxpayer must still 
comply with all applicable requirements 
for the section 45Y credit and any infor-
mation, representations, or other data sup-
porting an emissions value are subject to 
later examination by the IRS.

(5) Emissions value request process. 
An applicant that submits a request for 
an emissions value must follow the pro-
cedures specified by DOE to request and 
obtain such emissions value. Emissions 
values will be determined consistent with 
the rules provided in this section. An appli-
cant may request an emissions value from 
DOE only after a front-end engineering 
and design (FEED) study or similar indi-
cation of project maturity, as determined 
by DOE, such as completion of a project 
specification and cost estimation sufficient 
to inform a final investment decision for 
the facility. DOE may decline to review 
applications that are not responsive, 
including those applications that relate to 
a facility described in the Annual Table 
(consistent with paragraph (h)(2) of this 
section) or a facility for which an emis-
sions value can be determined by an LCA 
model designated under paragraph (h)(6) 
of this section (consistent with paragraph 
(h)(3) of this section), or applications that 
are incomplete. DOE will publish guid-
ance and procedures that applicants must 
follow to request and obtain an emissions 
value from DOE. DOE’s guidance and 
procedures will include a process for, 
under limited circumstances, requesting 
a revision to DOE’s initial assessment of 
an emissions value based on revised tech-
nical information or facility design and 
operation.

(6) LCA model for determining an 
emissions value for C&G Facilities. The 
Secretary may designate one or more LCA 
models for determining an emissions value 
for C&G Facilities that are not described 
in the Annual Table. The Secretary may 
only designate a model under this para-
graph (h)(6) if the model complies with 
section 45Y(b)(2)(B) and paragraphs (d) 
and (f) of this section. The Secretary may 
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revoke the designation of an LCA model 
or models. In connection with the desig-
nation or revocation of a designation of 
an LCA model or models, the Secretary 
is required to publish an accompanying 
expert analysis of the model that is pre-
pared by one or more of the National Lab-
oratories, in consultation with other Fed-
eral agency experts as appropriate, and 
such analysis must address the model’s 
compliance with section 45Y(b)(2)(B) of 
the Internal Revenue Code and paragraphs 
(d) and (f) of this section.

(7) Effect of PER. A taxpayer may use a 
PER determined by the Secretary to deter-
mine eligibility for the section 45Y credit 
for the facility to which the PER applies, 
provided all other requirements of section 
45Y are met. The Secretary’s PER deter-
mination is not an examination or inspec-
tion of books of account for purposes of 
section 7605(b) of the Code and does not 
preclude or impede the IRS (under section 
7605(b) or any administrative provisions 
adopted by the IRS) from later examining 
a return or inspecting books or records 
with respect to any taxable year for which 
the section 45Y credit is claimed. Further, 
a PER determination does not signify that 
the IRS has determined that the require-
ments of section 45Y have been satisfied 
for any taxable year.

(i) Reliance on Annual Table or pro-
visional emissions rate. Taxpayers may 
rely on the Annual Table in effect as of 
the date a facility began construction or 
the provisional emissions rate determined 
by the Secretary for the taxpayer’s facil-
ity under paragraph (h)(4) of this section 
to determine the facility’s greenhouse gas 
emissions rate for any taxable year that 
is within the 10-year period described in 
section 45Y(b)(1)(B), provided that the 
facility continues to operate as a type of 
facility that is described in the Annual 
Table or the facility’s emissions value 
request, as applicable, for the entire tax-
able year.

(j) Substantiation—(1) In general. 
A taxpayer must maintain in its books 
and records documentation regarding 
the design, operation, and, if applica-
ble, feedstock or fuel source used by the 
facility that establishes that such facility 
had a greenhouse gas emissions rate, as 
determined under this section, that is not 
greater than zero for the taxable year. 

(2) Sufficient substantiation. Docu-
mentation sufficient to substantiate that 
a facility had a greenhouse gas emissions 
rate, as determined under this section, that 
is not greater than zero for the taxable year 
includes documentation or a report pre-
pared by an unrelated party that verifies 
that a facility had such an emissions rate. 
For a facility described in paragraph (c)(2) 
of this section, the taxpayer can maintain 
sufficient documentation to demonstrate 
a greenhouse gas emissions rate that is 
not greater than zero for the taxable year 
by showing that it is the type of facility 
described in paragraph (c)(2). For quali-
fied facilities not described in paragraph 
(c)(2), the taxpayer must demonstrate 
that the qualified facility meets the spe-
cific criteria that the analytical assessment 
prepared by the National Laboratories, in 
consultation with other Federal agency 
experts as appropriate, has found are nec-
essary for a facility to meet the statutory 
requirement of a greenhouse gas emis-
sions rate not greater than zero. For C&G 
Facilities that utilize biomass feedstocks, 
the taxpayer must substantiate that the 
source of such fuels or feedstocks used are 
consistent with the taxpayer’s claims. The 
Secretary may determine that qualified 
facilities not described in paragraph (c)
(2) can sufficiently substantiate a green-
house gas emissions rate, as determined 
under this section, that is not greater than 
zero with certain documentation and will 
describe such facilities and documen-
tation in IRS forms or instructions or in 
publications or guidance published in the 
Internal Revenue Bulletin. See §601.601 
of this chapter. For facilities that utilize 
unmarketable feedstocks that are indistin-
guishable from marketable feedstocks (for 
instance, after processing), the taxpayer 
will be required to maintain documenta-
tion substantiating the origin and original 
form of the feedstock.

(k) Applicability date. This section 
applies to qualified facilities placed in ser-
vice after December 31, 2024, and during 
a taxable year ending on or after January 
15, 2025.

Par. 6. Sections 1.48E-0 through 
1.48E-5 are added to read as follows:

Sec.

* * * * *

1.48E-0 Table of contents.
1.48E-1 Clean electricity investment 
credit.
1.48E-2 Qualified investments in qual-
ified facilities and EST for purposes of 
section 48E.
1.48E-3 Rules relating to the increased 
credit for prevailing wage and appren-
ticeship.
1.48E-4 Rules of general application.
1.48E-5 Greenhouse gas emissions rates 
for qualified facilities under section 
48E.

* * * * *

§1.48E-0 Table of contents.

This section lists the captions con-
tained in §§1.48E-1 through 1.48E-5.

§1.48E-1 Clean electricity investment 
credit.

(a) Overview.
(1) In general.
(2) Claim.
(3) Code.
(4) EST. 
(5) kWh.
(6) Qualified facility.
(7) Qualified investment with respect 

to a qualified facility.
(8) Qualified investment with respect 

to EST.
(9) Secretary.
(10) Section 48E credit.
(11) Section 48E regulations.
(12) Waste energy recovery property 

(WERP).
(b) Credit amount.
(1) In general.
(2) Applicable percentage.
(3) Base rate.
(4) Alternative rate.
(5) Energy communities increase in 

credit rate.
(i) In general.
(ii) Applicable credit rate increase.
(6) Domestic content increase in credit 

rate.
(i) In general.
(ii) Applicable credit rate increase.
(c) Credit phase-out.
(1) In general.
(2) Phase-out percentage.
(3) Applicable year.
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(d) Related taxpayers.
(1) Definition.
(2) Related taxpayer rule.
(e) Applicability date.

§1.48E-2 Qualified investments 
in qualified facilities and EST for 
purposes of section 48E.

(a) Qualified investment with respect 
to a qualified facility. 

(1) In general.
(2) Total basis amount.
(b) Qualified facility.
(1) In general.
(2) Placed in service.
(i) In general.
(ii) Qualified facility subject to §1.48-4 

election to treat lessee as purchaser.
(c) Qualified property.
(1) In general.
(2) Location of property.
(d) Property included in qualified facil-

ity.
(1) In general.
(2) Unit of a qualified facility.
(i) In general.
(ii) Functionally interdependent.
(3) Integral part.
(i) In general.
(ii) Power conditioning and transfer 

equipment.
(iii) Roads.
(iv) Fences.
(v) Buildings.
(vi) Shared integral property.
(vii) Examples.
(e) Definitions related to requirements 

for qualified property.
(1) Tangible personal property.
(2) Other tangible property.
(3) Depreciation allowable.
(i) In general.
(ii) Exclusions from allowable.
(4) Construction, reconstruction, or 

erection of the property
(5) Acquisition of qualified property.
(6) Original use of the property.
(7) Retrofitted qualified facility.
(f) Coordination with other credits.
(1) In general.
(2) Allowed.
(3) Examples. 
(g) EST.
(1) Property included in EST.
(2) Unit of EST.
(i) In general.

(ii) Functionally interdependent.
(3) Integral part.
(4) Qualified investment with respect 

to EST.
(5) Placed in service.
(i) In general.
(ii) EST subject to §1.48-4 election to 

treat lessee as purchaser.
(6) Types of EST.
(i) Electrical energy storage property.
(ii) Thermal energy storage property.
(iii) Hydrogen energy storage property.
(7) Modification of EST.
(h) Applicability date.

§1.48E-3 Rules relating to the 
increased credit for prevailing wage 
and apprenticeship.

(a) In general.
(b) Qualified facility or EST require-

ments.
(c) Nameplate capacity for purposes of 

the One Megawatt Exception.
(1) Qualified facilities. 
(2) Nameplate capacity for qualified 

facilities that generate in direct current for 
purposes of the One Megawatt Exception.

(3) EST.
(i) In general.
(ii) Electrical energy storage property.
(iii) Thermal energy storage property.
(iv) Hydrogen energy storage property.
(4) Integrated operations.
(i) One Megawatt Exception.
(ii) EST One Megawatt Exception.
(d) Transition waiver of penalty for 

prevailing wage requirements.
(e) No alteration or repair during recap-

ture period described in §1.48-13(c)(3).
(f) Applicability date. 

§1.48E-4 Rules of general application.

(a) Qualified interconnection costs 
included in certain lower-output qualified 
facilities. 

(1) In general.
(2) Qualified interconnection property.
(3) Five-Megawatt Limitation.
(i) In general.
(ii) Nameplate capacity for purposes of 

the Five-Megawatt Limitation.
(iii) Nameplate capacity for qualified 

facilities that generate in direct current 
for purposes of the Five-Megawatt Lim-
itation.

(4) Interconnection agreement.
(5) Utility.
(6) Reduction to amounts chargeable to 

capital account.
(7) Examples.
(b) Expansion of facility; Incremen-

tal production (Incremental Production 
Rule).

(1) In general.
(2) Measurement standard.
(3) Special rule for restarted facilities.
(4) Computation of qualified investment 

for a new unit or an addition of capacity.
(i) New unit.
(ii) Addition of capacity.
(5) Examples.
(c) Retrofit of an existing facility 

(80/20 Rule).
(1) In general.
(2) Expenditures taken into account.
(3) Cost of new components.
(4) New costs.
(5) Excluded costs.
(6) Examples.
(d) Special rules regarding ownership.
(1) Qualified investment with respect 

to a qualified facility or EST.
(2) Multiple owners.
(3) Section 761(a) election.
(4) Examples.
(e) Coordination rule for section 42 

credits and section 48E credits.
(f) Recapture.
(1) In general.
(2) Recapture event.
(i) In general.
(ii) Changes to the Annual Table.
(iii) Yearly determination.
(iv) Carryback and carryforward 

adjustments.
(3) Recapture amount.
(i) In general.
(ii) Applicable recapture percentage.
(4) Recapture period.
(5) Increase in tax for recapture.
(g) Qualified progress expenditure 

election.
(h) Incremental cost.
(i) Cross references.
(j) Applicability date.

§1.48E-5 Greenhouse gas emissions 
rates for qualified facilities under 
section 48E.

(a) In general.
(b) Definitions.
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(c) Non-C&G Facilities.
(d) C&G Facilities.
(e) Use of methane from certain sources 

to produce electricity. 
(f) Carbon capture and sequestration.
(g) Annual publication of emissions 

rates.
(h) Provisional emissions rates.
(1) In general.
(2) Rate not established.
(3) Process for filing a PER petition.
(4) PER determination.
(5) Emissions value request process.
(6) LCA model for determining an 

emissions value for C&G Facilities.
(7) Effect of PER.
(i) Determining anticipated greenhouse 

gas emissions rate.
(1) In general.
(2) Examples of objective indicia.
(j) Reliance on Annual Table or Provi-

sional Emissions Rate.
(k) Substantiation.
(1) In general.
(2) Sufficient substantiation.
(l) Applicability date.

§1.48E-1 Clean electricity investment 
credit.

(a) Overview—(1) In general. For pur-
poses of section 46 of the Internal Reve-
nue Code (Code), the section 48E credit 
(defined in paragraph (a)(10) of this sec-
tion) is determined under section 48E of 
the Code and the section 48E regulations 
(defined in paragraph (a)(11) of this sec-
tion). This paragraph (a) provides defini-
tions of terms that, unless otherwise speci-
fied, apply for purposes of section 48E, the 
section 48E regulations, and any provision 
of the Code or this chapter that expressly 
refers to any provision of section 48E or 
the section 48E regulations. Paragraph (b) 
of this section provides rules for determin-
ing the amount of the section 48E credit 
for any taxable year. Paragraph (c) of this 
section provides rules regarding the phase-
out of the section 48E credit. See §1.48E–2 
for rules relating to qualified investments in 
qualified facilities and energy storage tech-
nology (EST) for purposes of the section 
48E credit. See §1.48E–4 for rules of gen-
eral application for the section 48E credit. 
See §1.48E–5 for rules to determine green-
house gas emissions rates for qualified 
facilities under section 48E.

(2) Claim. For purposes of determin-
ing a taxpayer’s section 48E credit with 
respect to a qualified facility or EST or a 
credit described in section 48E(b)(3)(C), 
the term claim means filing a completed 
Form 3468, Investment Credit, or any suc-
cessor form(s), or other relevant form as 
it relates to the credits described in sec-
tion 48E(b)(3)(C), with the taxpayer’s 
timely filed (including extensions) Fed-
eral income tax return or Federal return, as 
appropriate, for the taxable year in which 
the qualified facility or EST is placed in 
service, and for the taxable year in which 
the facility for which the credit described 
in section 48E(b)(3)(C) is placed in ser-
vice. It includes making an election under 
section 6417 or 6418 of the Code and 26 
CFR 1.6417-1 and 1.6418-1, respectfully, 
with respect to such section 48E credit on 
the taxpayer’s filed return. 

(3) Code. The term Code means the 
Internal Revenue Code.

(4) EST. The term EST for purposes of 
the section 48E credit means energy stor-
age technology as defined in §1.48E-2(g).

(5) kWh. The term kWh means kilowatt 
hours.

(6) Qualified facility. The term qual-
ified facility for purposes of the section 
48E credit has the meaning provided in 
§1.48E-2(b).

(7) Qualified investment with respect 
to a qualified facility. The term qualified 
investment with respect to a qualified facil-
ity for purposes of the section 48E credit 
has the meaning provided in §1.48E-2(a).

(8) Qualified investment with respect to 
EST. The term qualified investment with 
respect to EST for purposes of the section 
48E credit has the meaning provided in 
§1.48E-2(g)(4).

(9) Secretary. The term Secretary 
means the Secretary of the Treasury or 
their delegate.

(10) Section 48E credit. The term sec-
tion 48E credit means the clean electricity 
investment credit determined under sec-
tion 48E of the Code and the section 48E 
regulations.

(11) Section 48E regulations. The term 
section 48E regulations means this section 
and §§1.48E–2 through 1.48E-5.

(12) Waste energy recovery property 
(WERP). WERP is property that generates 
electricity solely from heat from buildings 
or equipment if the primary purpose of 

such building or equipment is not the gen-
eration of electricity. Examples of build-
ings or equipment the primary purpose of 
which is not the generation of electricity 
include, but are not limited to, manufac-
turing plants, medical care facilities, facil-
ities on school campuses, and associated 
equipment.

(b) Credit amount—(1) In general. For 
purposes of section 46 of the Code, the 
section 48E credit for any taxable year is 
an amount equal to the applicable percent-
age of the qualified investment for such 
taxable year with respect to any qualified 
facility and any EST.

(2) Applicable percentage. The term 
applicable percentage means the base 
rate described in paragraph (b)(3) of this 
section or the alternative rate described 
in paragraph (b)(4) of this section. The 
applicable percentage may be increased 
as provided in section 48E(a)(3)(A) and 
paragraph (b)(5) of this section in the case 
of a qualified facility that is located in an 
energy community. Similarly, the applica-
ble percentage may be increased as pro-
vided in section 48E(a)(3)(B) and para-
graph (b)(6) of this section in the case of a 
qualified facility that satisfies the domes-
tic content requirements.

(3) Base rate. Under section 48E(a)
(2)(A)(i) and (B)(i), in the case of any 
qualified facility or EST that does not sat-
isfy the requirements provided in section 
48E(a)(2)(A)(ii) or (B)(ii), the applicable 
percentage is the base rate, which is 6 per-
cent. 

(4) Alternative rate. In the case of any 
qualified facility or EST that satisfies 
the prevailing wage and apprenticeship 
requirements provided in section 48E(a)
(2)(A)(ii) or (B)(ii), the applicable per-
centage is the alternative rate, which is 30 
percent. 

(5) Energy communities increase in 
credit rate—(i) In general. In the case of 
any qualified facility or EST that is placed 
in service within an energy community (as 
defined in section 45(b)(11)(B)), the appli-
cable percentage under section 48E(a)(2) 
and paragraph (b)(2) of this section will 
be increased by the applicable credit rate 
increase described in section 48E(a)(3)(A)
(ii) and paragraph (b)(5)(ii) of this section. 

(ii) Applicable credit rate increase. 
In the case of any qualified investment 
with respect to a qualified facility or EST 
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to which the base rate is applicable, the 
applicable credit rate increase is 2 percent-
age points, and with respect to any quali-
fied investment with respect to a qualified 
facility or EST to which the alternative 
rate is applicable, the applicable credit 
rate increase is 10 percentage points.

(6) Domestic content increase in credit 
rate—(i) In general. In the case of any 
qualified facility or EST that satisfies 
the requirements of section 45(b)(9)(B) 
(domestic content requirement), the appli-
cable percentage under section 48E(a)(2) 
and paragraph (b)(2) of this section will 
be increased by the applicable credit rate 
increase described in paragraph (b)(6)(ii) 
of this section. 

(ii) Applicable credit rate increase. In 
the case of any qualified investment with 
respect to a qualified facility or EST to 
which the base rate is applicable, 2 per-
centage points, and with respect to any 
qualified investment with respect to a 
qualified facility or EST to which the 
alternative rate is applicable, 10 percent-
age points.

(c) Credit phase-out—(1) In general. 
The amount of the credit as determined 
under section 48E(a) and paragraph (b) 
of this section for any qualified facility 
or EST, the construction of which begins 
during a calendar year described in sec-
tion 48E(e)(2) and paragraph (c)(2) of this 
section is equal to the product of—

(i) The amount of the credit determined 
under section 48E(a) and paragraph (b) 
of this section without regard to section 
48E(e) and paragraph (c) of this section; 
multiplied by

(ii) The phase-out percentage under 
section 48E(e)(2) and paragraph (c)(2) of 
this section.

(2) Phase-out percentage. The phase-
out percentage under this paragraph (c)(2) 
is equal to—

(i) For any qualified investment with 
respect to any qualified facility or EST the 
construction of which begins during the 
first calendar year following the applica-
ble year, 100 percent;

(ii) For any qualified investment with 
respect to any qualified facility or EST the 
construction of which begins during the 
second calendar year following the appli-
cable year, 75 percent;

(iii) For any qualified investment with 
respect to any qualified facility or EST the 

construction of which begins during the 
third calendar year following the applica-
ble year, 50 percent; and

(iv) For any qualified investment with 
respect to any qualified facility or EST the 
construction of which begins during any 
calendar year subsequent to the calendar 
year described in paragraph (c)(2)(iii) of 
this section, 0 percent.

(3) Applicable year. For purposes 
of this paragraph (c), the term applica-
ble year has the same meaning provided 
under §1.45Y-1(c)(3).

(d) Related taxpayers—(1) Definition. 
For purposes of the section 48E credit, 
the term related taxpayers means mem-
bers of a group of trades or businesses that 
are under common control (as defined in 
§1.52–1(b)).

(2) Related taxpayer rule. For purposes 
of the section 48E credit, related taxpayers 
are treated as one taxpayer in determining 
whether a taxpayer has made an invest-
ment in a qualified facility or EST with 
respect to which a section 48E credit may 
be determined. 

(e) Applicability date. This section 
applies to qualified facilities and ESTs 
placed in service after December 31, 
2024, and during a taxable year ending on 
or after January 15, 2025.

§1.48E-2 Qualified investments 
in qualified facilities and EST for 
purposes of section 48E.

(a) Qualified investment with respect 
to a qualified facility—(1) In general. A 
qualified investment of a taxpayer for a 
taxable year with respect to a qualified 
facility is the total basis amount for the 
taxable year with respect to the qualified 
facility.

(2) Total basis amount. The total basis 
amount is the sum of: 

(i) The basis of any qualified property 
that is a part of the qualified facility and 
that is placed in service by the taxpayer 
during the taxable year; plus 

(ii) The amount of any expenditures 
paid or incurred by the taxpayer for qual-
ified interconnection property (as defined 
in section §1.48E-4(a)(2)) in connection 
with a qualified facility which has a max-
imum net output of not greater than five 
megawatts (as measured in alternating 
current), that was placed in service during 

the taxable year of the taxpayer, and that 
are properly chargeable to the capital 
account.

(b) Qualified facility—(1) In general. A 
qualified facility is a facility that: 

(i) Is used for the generation of elec-
tricity, meaning that it is a net generator 
of electricity taking into account any elec-
tricity consumed by the facility;

(ii) Is placed in service by the taxpayer 
after December 31, 2024; and

(iii) Has an anticipated greenhouse gas 
emissions rate of not greater than zero (as 
determined under the rules provided in 
§1.48E-5).

(2) Placed in service—(i) In general. 
A qualified facility is considered placed in 
service in the earlier of: 

(A) The taxable year in which, under 
the taxpayer’s depreciation practice, the 
period for depreciation with respect to 
such qualified facility begins; or

(B) The taxable year in which the 
qualified facility is placed in a condition 
or state of readiness and availability to 
produce electricity, whether in a trade or 
business or in the production of income. 
A qualified facility in a condition or state 
of readiness and availability to produce 
electricity includes, but is not limited to, 
components of property that are acquired 
and set aside during the taxable year for 
use as replacements for a particular quali-
fied facility (or facilities) in order to avoid 
operational time loss and equipment that 
is acquired for a specifically assigned 
function and is operational but is undergo-
ing testing to eliminate any defects. How-
ever, components of property acquired to 
be used in the construction of a qualified 
facility are not considered in a condition 
or state of readiness and availability for a 
specifically assigned function.

(ii) Qualified facility subject to §1.48-4 
election to treat lessee as purchaser. Not-
withstanding paragraph (b)(2)(i) of this 
section, a qualified facility with respect to 
which an election is made under section 
50(d)(5) of the Code and §1.48-4 to treat 
the lessee as having purchased such quali-
fied facility is considered placed in service 
by the lessor in the taxable year in which 
possession is transferred to such lessee.

(c) Qualified property—(1) In general. 
For purposes of this paragraph (c), the 
term qualified property means all property 
owned by the taxpayer that meets all of 
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the requirements of paragraphs (c)(1)(i) 
through (iii) of this section:

(i) The property is tangible personal 
property (as defined in paragraph (e)(1) of 
this section) or other tangible property (as 
defined in paragraph (e)(2) of this section) 
but only if such other tangible property 
is used as an integral part of the qualified 
facility; 

(ii) Depreciation (or amortization in 
lieu of depreciation) is allowable (as 
defined in paragraph (e)(3) of this section) 
with respect to the property; and

(iii) Either—
(A) The construction, reconstruction, 

or erection of the property is completed 
by the taxpayer (as defined in paragraph 
(e)(4) of this section) with respect to the 
property; or 

(B) The taxpayer acquires the property 
(as defined in paragraph (e)(5) of this sec-
tion) and the original use of the property 
(as defined in paragraph (e)(6) of this sec-
tion) commences with the taxpayer. 

(2) Location of property. Any compo-
nent of qualified property that otherwise 
satisfies the requirements of this paragraph 
(c) is part of a qualified facility regardless 
of where such component is located. 

(d) Property included in qualified facil-
ity—(1) In general. A qualified facility 
includes a unit of a qualified facility (as 
defined in paragraph (d)(2) of this section) 
owned by the taxpayer. A qualified facil-
ity also includes components of qualified 
property owned by the taxpayer that are an 
integral part (as defined in paragraph (d)
(3) of this section) of the qualified facil-
ity. Any component of qualified property 
that meets the requirements of this para-
graph (d) is part of a qualified facility 
regardless of where such component of 
qualified property is located. A qualified 
facility does not include any electrical 
transmission equipment, such as electri-
cal transmission lines and towers, or any 
equipment beyond the electrical transmis-
sion stage. See §1.48E-4(b) regarding the 
Incremental Production Rule and §1.48E-
4(c) for rules regarding a retrofitted quali-
fied facility (80/20 rule).

(2) Unit of a qualified facility—(i) In 
general. For purposes of the section 48E 
credit, a unit of a qualified facility includes 
all functionally interdependent compo-
nents of property (as defined in paragraph 
(d)(2)(ii) of this section) owned by the 

taxpayer that are operated together and 
that can operate apart from other property 
to produce electricity. No provision of this 
section, §1.48E-1, or §§1.48E-3 through 
1.48E-5 uses the term unit in respect of a 
qualified facility with any meaning other 
than that provided in this paragraph (d)(2)
(i).

(ii) Functionally interdependent. Com-
ponents of property are functionally inter-
dependent if the placing in service of each 
of the components is dependent upon the 
placing in service of the other components 
to generate electricity.

(3) Integral part—(i) In general. For 
purposes of the section 48E credit, a com-
ponent of property owned by a taxpayer 
is an integral part of a qualified facility if 
it is used directly in the intended function 
of the qualified facility and is essential to 
the completeness of such function. Prop-
erty that is an integral part of a qualified 
facility is part of the qualified facility. A 
taxpayer may not claim the section 48E 
credit for any property not owned by the 
taxpayer that is an integral part of the 
qualified facility owned by the taxpayer.

(ii) Power conditioning and transfer 
equipment. Power conditioning equip-
ment and transfer equipment are integral 
parts of a qualified facility. Power condi-
tioning equipment includes, but is not lim-
ited to, transformers, inverters and con-
verters, which modify the characteristics 
of electricity into a form suitable for use, 
transmission, or distribution. Parts related 
to the functioning or protection of power 
conditioning equipment are also treated 
as power conditioning equipment and 
include, but are not limited to, switches, 
circuit breakers, arrestors, and hardware 
used to monitor, operate, and protect 
power conditioning equipment. Transfer 
equipment includes components of prop-
erty that allow for the aggregation of elec-
tricity generated by a qualified facility and 
components of property that alter voltage 
to permit electricity to be transferred to a 
transmission or distribution line. Transfer 
equipment does not include transmission 
or distribution lines. Examples of trans-
fer equipment include, but are not limited 
to, wires, cables, and combiner boxes 
that conduct electricity. Parts related to 
the functioning or protection of trans-
fer equipment are also treated as transfer 
equipment and may include items such 

as current transformers used for meter-
ing, electrical interrupters (such as circuit 
breakers fuses, and other switches) and 
hardware used to monitor, operate, and 
protect transfer equipment. 

(iii) Roads. Roads that are integral 
to the intended function of the qualified 
facility such as onsite roads that are used 
to operate and maintain the qualified facil-
ity are an integral part of a qualified facil-
ity. Roads used primarily to access the 
site, or roads used primarily for employee 
or visitor vehicles, are not integral to the 
intended function of the qualified facility, 
and thus are not an integral part of a qual-
ified facility.

(iv) Fences. Fencing is not an integral 
part of a qualified facility because it is not 
integral to the intended function of the 
qualified facility.

(v) Buildings. Generally, buildings 
are not integral parts of a qualified facil-
ity because they are not integral to the 
intended function of the qualified facility. 
For purposes of section 48E, a structure 
that is essentially an item of machinery or 
equipment is not considered a building. 
In addition, a structure is not a building 
if it houses components of property that 
are integral to the intended function of 
the qualified facility and if the use of the 
structure is so closely related to the use 
of the housed components of property 
therein that the structure clearly can be 
expected to be replaced if the components 
of property it initially houses are replaced.

(vi) Shared integral property. Multi-
ple qualified facilities (whether owned by 
one or more taxpayers), including quali-
fied facilities with respect to which a tax-
payer has claimed a credit under section 
48E or another Federal income tax credit, 
may include shared property that may be 
considered an integral part of each qual-
ified facility so long as the cost basis for 
the shared property is properly allocated 
to each qualified facility and the taxpayer 
only claims a section 48E credit with 
respect to the portion of the cost basis 
properly allocable to a qualified facility 
for which the taxpayer is claiming a sec-
tion 48E credit. The total cost basis of such 
shared property divided among the quali-
fied facilities may not exceed 100 percent 
of the cost of such shared property. In 
addition, a component of property that is 
shared by a qualified facility as defined by 
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section 48E(b)(3) (48E Qualified Facility) 
and a qualified facility as defined in sec-
tion 45Y(b) (45Y Qualified Facility) that 
is an integral part of both qualified facil-
ities will not affect the eligibility of the 
48E Qualified Facility for the section 48E 
credit or the 45Y Qualified Facility for the 
section 45Y credit. 

(vii) Examples. This paragraph (d)(3)
(vii) provides examples illustrating the 
rules of this paragraph (d). 

(A) Example 1. Co-located qualified facilities 
owned by the same taxpayer that share integral 
property. X constructs and owns a solar facility 
(Solar Facility) and nearby also constructs and owns 
a wind facility (Wind Facility) that are each a qual-
ified facility. The Solar Facility and Wind Facility 
each connect to a shared transformer that steps up 
the electricity produced by each qualified facilities to 
electrical grid voltage before it is transmitted to the 
electrical grid through an intertie. X assigns 50% of 
the cost of the shared transformer to the Solar Facility 
and the Wind Facility, respectively. The fact that the 
Solar Facility and Wind Facility share property that 
is integral to both does not impact the ability of X to 
claim a section 48E credit for both qualified facili-
ties. When X places the qualified facilities in service, 
50% of the cost of the transformer is included in X’s 
basis in each of the qualified facilities for purposes of 
computing the section 48E credit.

(B) Example 2. Co-located qualified facilities 
owned by different taxpayers that share integral 
property. X constructs and owns a solar facility 
(Solar Facility), and nearby Y constructs and owns 
a wind facility (Wind Facility) that are each a quali-
fied facility. The Solar Facility and the Wind Facility 
both connect to a shared transformer that steps up 
the electricity produced by both qualified facilities 
to electrical grid voltage before it is transmitted to 
the electrical grid through an intertie. X and Y each 
pay 50% of the cost of the shared transformer. The 
fact that the Solar Facility and Wind Facility share 
property that is integral to both does not impact the 
ability of X or Y to claim a section 48E credit for 
their respective qualified facilities. When X and Y 
place their respective qualified facilities in service, 
50% of the cost of the transformer is included in X’s 
and Y’s basis in their respective qualified facilities 
for purposes of computing the section 48E credit. 

(C) Example 3. Co-located qualified facility and 
Energy Storage Technology (EST) owned by the 
same taxpayer. X constructs and owns a wind facil-
ity (Wind Facility) that is co-located with an EST 
that X also constructs and owns. The Wind Facility 
and EST share transfer equipment that is integral to 
both. X assigns 50% of the cost of the shared transfer 
equipment to the Wind Facility and 50% of the cost 
to the EST. The fact that the Wind Facility and EST 
share property that is integral to both does not impact 
the ability of X to claim a section 48E credit for the 
Wind Facility and the EST. X may include 50% of 
the cost of the transfer equipment in its basis to deter-
mine a section 48E credit for the Wind Facility and 
the EST. 

(D) Example 4. Co-located qualified facility and 
Energy Storage Technology owned by different tax-

payers. X constructs and owns a solar facility that 
is a qualified facility (Solar Facility) and is co-lo-
cated with an EST constructed and owned by Y. The 
Solar Facility and EST share transfer equipment that 
is integral to both. X and Y each incur 50% of the 
cost of the transfer equipment. The fact that the Solar 
Facility and EST share property that is integral to 
both does not impact the ability of X to claim a sec-
tion 48E credit for the Solar Facility or Y to claim a 
section 48E credit for the EST. When X and Y place 
in service the Solar Facility and EST, for purposes of 
computing the section 48E credit, 50% of the cost of 
the transfer equipment is included in X’s basis in the 
Solar Facility and 50% of the cost is included in Y’s 
basis in the EST.

(E) Example 5. Qualified facility with integral 
property owned by a different taxpayer. X constructs 
and owns a hydropower production facility that is a 
qualified facility (Hydropower Facility). The Hydro-
power Facility connects to a dam owned by Y, a gov-
ernment entity, that is an integral part of the Hydro-
power Facility. X pays for upkeep of the dam. The 
fact that X does not own the dam does not impact 
the ability of X to claim a section 48E credit for the 
Hydropower Facility. When X places in service the 
Hydropower Facility, for purposes of computing the 
section 48E credit, the cost incurred by X related to 
the dam would not be included in X’s basis in the 
Qualified Facility because X does not own the dam. 

(e) Definitions related to requirements 
for qualified property—(1) Tangible per-
sonal property. The term tangible per-
sonal property means any tangible prop-
erty except land or improvements thereto, 
such as buildings or other inherently 
permanent structures (including items 
that are structural components of such 
buildings or structures. Tangible personal 
property includes all property (other than 
structural components) that is contained 
in or attached to a building. Further, all 
property that is in the nature of machin-
ery (other than structural components of 
a building or other inherently permanent 
structure) is considered tangible personal 
property even though located outside a 
building. Machinery located outside of a 
building is qualified property if it is used 
for the generation of electricity and the 
components of machinery are functionally 
interdependent. Local law does not control 
whether property is tangible property or is 
tangible personal property for purposes 
of the section 48E credit. Thus, tangible 
property may be tangible personal prop-
erty for purposes of the section 48E credit 
even though under local law the property 
is considered a fixture and therefore is real 
property under local law. 

(2) Other tangible property. The term 
other tangible property means tangible 
property other than tangible personal 

property (not including a building and its 
structural components) that is used as an 
integral part of furnishing electricity by a 
person engaged in a trade or business of 
furnishing any such service. Other tangi-
ble property may be tangible property for 
purposes of the section 48E credit even 
though under local law the property is 
considered a fixture and is therefore real 
property under local law. 

(3) Depreciation allowable—(i) In 
general. For purposes of applying para-
graph (c) of this section, depreciation (or 
amortization in lieu of depreciation) (col-
lectively, depreciation) is allowable with 
respect to the property if such property is 
of a character subject to the allowance for 
depreciation under section 167 of the Code 
and the basis or cost of such property is 
recovered using a method of depreciation 
(for example, the straight line method), 
which includes any additional first year 
depreciation deduction method of depre-
ciation (for example, under section 168(k) 
of the Code). Further, if an adjustment 
with respect to the Federal income tax or 
Federal return, as appropriate, for such 
taxable year requires the basis or cost of 
such qualified property to be recovered 
using a method of depreciation, depre-
ciation is allowable to the taxpayer with 
respect to the qualified property. 

(ii) Exclusions from allowable. For 
purposes of paragraph (c) of this section, 
depreciation is not allowable with respect 
to a qualified facility if the basis or cost 
of such qualified facility is not recovered 
through a method of depreciation but, 
instead, such basis or cost is recovered 
through a deduction of the full basis or 
cost of the qualified facility in one taxable 
year (for example, under section 179 of 
the Code). 

(4) Construction, reconstruction, or 
erection of the property. The term con-
struction, reconstruction, or erection of 
the property means work performed to 
construct, reconstruct, or erect property 
either by the taxpayer or for the taxpayer 
in accordance with the taxpayer’s specifi-
cations.

(5) Acquisition of qualified property. 
The term acquisition of qualified property 
means a transaction by which a taxpayer 
acquires the rights and obligations to 
establish tax ownership of the property for 
Federal tax purposes.
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(6) Original use of the property. The 
term original use of the property means 
the first use to which the unit of property 
is put, whether or not such use is by the 
taxpayer. 

(7) Retrofitted qualified facility. A ret-
rofitted qualified facility acquired by the 
taxpayer will not be treated as being put 
to original use by the taxpayer unless the 
rules in §1.48E-4(c) regarding retrofitted 
qualified facilities (80/20 Rule) apply. The 
question of whether a qualified facility 
meets the 80/20 Rule is a facts and cir-
cumstances determination. 

(f) Coordination with other credits—
(1) In general. The term qualified facility 
(as defined in section 48E(b)(3)) and para-
graph (b) of this section does not include 
any facility for which a credit determined 
under section 45, 45J, 45Q, 45U, 45Y, 48, 
or 48A is allowed under section 38 of the 
Code for the taxable year or any prior tax-
able year. A taxpayer that directly owns 
a qualified facility (as defined in section 
48E(b)(3)) for which the taxpayer is eli-
gible for both a section 48E credit and 
another Federal income tax credit is eli-
gible for the section 48E credit only if 
the other Federal income tax credit was 
not allowed to the taxpayer with respect 
to the qualified facility. Nothing in this 
paragraph (f) precludes a taxpayer from 
claiming a section 48E credit with respect 
to a qualified facility (as defined in section 
48E(b)(3)) that is co-located with another 
facility for which a credit determined 
under section 45, 45J, 45Q, 45U, 45Y, 48, 
or 48A is allowed under section 38 of the 
Code for the taxable year or any prior tax-
able year.

(2) Allowed. For purposes of this para-
graph (f), the term allowed only includes 
credits that taxpayers have claimed on 
a Federal income tax return or Federal 
return, as appropriate, and that the Internal 
Revenue Service (IRS) has not challenged 
in terms of the taxpayer’s eligibility. 

(3) Examples. This paragraph (f)(3) 
provides examples illustrating the rules 
provided in this paragraph (f). 

(i) Example 1. Taxpayer claims a section 45Y 
credit on a solar farm and section 48E credit on 
co-located Energy Storage Technology. X owns a 
solar farm that is a qualifying facility (as defined in 
§1.45Y-2(a)) (Solar Qualified Facility), and a co-lo-
cated EST (Energy Storage). The Energy Storage is 
not part of the Solar Qualified Facility, and therefore 
X may claim the section 45Y credit based on the 

kWh of electricity produced by the Solar Qualified 
Facility, and X may also claim the section 48E credit 
based on its qualified investment in the Energy Stor-
age.

(ii) Example 2. Different taxpayers claim a sec-
tion 45Y credit for a solar farm and a co-located 
Energy Storage Technology. X owns a solar farm that 
is a qualifying facility (as defined in §1.45Y-2(a)) 
(Solar Qualified Facility), and Y owns a co-located 
EST (Energy Storage). The Energy Storage is not 
part of the Solar Qualified Facility, and therefore, X 
may claim the section 45Y credit based on the kWh 
of electricity produced by the Solar Qualified Facil-
ity, and Y may claim the section 48E credit based on 
its qualified investment in the Energy Storage.

(iii) Example 3. Taxpayer claiming a section 
48E credit; another credit is not allowed. X owns 
a wind facility that satisfies the requirements of a 
qualified facility under section 48E as well as the 
requirements of a qualified facility as defined in 
§1.45Y-2(a) under section 45Y. X claims a section 
45Y credit with respect to the wind facility. While a 
credit may be available with regard to the wind facil-
ity under section 48E, because X has already claimed 
a section 45Y credit with respect to the wind facil-
ity, a section 48E credit is not allowed. Local law is 
not controlling for purposes of determining whether 
property is or is not tangible property or tangible per-
sonal property. Thus, tangible property may be per-
sonal property for purposes of the energy credit even 
though under local law the property is considered a 
fixture and therefore real property.

(iv) Example 4. Interaction of section 48E and 
section 45Q credits for single qualified facility. X 
owns a qualified facility (Facility A) that includes 
carbon capture equipment, which is needed for the 
facility to meet the zero greenhouse gas requirement, 
so it is functionally interdependent to the production 
of electricity by the Facility A. X uses the carbon cap-
ture equipment to capture and utilize (as described 
in section 45Q(f)(5)) qualified carbon dioxide and 
claimed a section 45Q credit in the current taxable 
year. As a result, X cannot claim a section 48E credit 
for its 48E Facility A because a qualified facility does 
not include a facility for which a credit determined 
under section 45Q is allowed.

(v) Example 5. Interaction of section 48E and 
section 45Q credits for co-located qualified facil-
ities. Assume the same facts as in paragraph (f)(3)
(iv) of this section (Example 4), except that X owns 
a co-located qualified facility (Facility B) that also 
includes carbon capture equipment, which is needed 
for the facility to meet the zero greenhouse gas 
requirement, so it is functionally interdependent to 
the production of electricity by the Facility B. X uses 
the carbon capture equipment to capture and utilize 
(as described in section 45Q(f)(5)) qualified carbon 
dioxide, but does not claim a section 45Q credit with 
respect to the Facility B. While X claimed a section 
45Q credit in the current taxable year for the Facility 
A (see Example 4), the Facility B is not part of the 
Facility A, and, therefore, X may claim the section 
48E credit for its Facility B.

(g) EST—(1) Property included in EST. 
An EST includes a unit of energy storage 
technology (unit of EST) (as defined in 
paragraph (g)(2) of this section) that meets 

the requirements of paragraph (g)(2)(ii) of 
this section. An EST also includes prop-
erty owned by the taxpayer that is an inte-
gral part (as defined in paragraph (g)(3) 
of this section) of the EST. An EST does 
not include equipment that is an addition 
or modification to an existing EST. For 
purposes of the section 48E credit, EST 
includes electrical energy storage property 
(as described in paragraph (g)(6)(i) of this 
section), thermal energy storage property 
(as described in paragraph (g)(6)(ii) of 
this section), and hydrogen energy storage 
property (as described in paragraph (g)(6)
(iii) of this section). 

(2) Unit of EST—(i) In general. For 
purposes of the section 48E credit, a unit of 
EST includes all functionally interdepen-
dent components of property (as defined 
in paragraph (g)(2)(ii) of this section) 
owned by the taxpayer that are operated 
together and that can operate apart from 
other property to perform the intended 
function of the EST. No provision of this 
section, §1.48E-1, or §§1.48E-3 through 
1.48E-5 uses the term unit in respect of an 
EST with any meaning other than that pro-
vided in this paragraph (g)(2)(i).

(ii) Functionally interdependent. Com-
ponents of property are functionally inter-
dependent if the placing in service of each 
of the components is dependent upon the 
placing in service of each of the other 
components to perform the intended func-
tion of the EST.

(3) Integral part. For purposes of the 
section 48E credit, property owned by 
a taxpayer is an integral part of an EST 
owned by the same taxpayer if it is used 
directly in the intended function of the 
EST and is essential to the completeness 
of such function. Property that is an inte-
gral part of an EST is part of that EST. A 
taxpayer may not claim the section 48E 
credit for any property not owned by the 
taxpayer that is an integral part of EST 
owned by the taxpayer. 

(4) Qualified investment with respect 
to EST. The qualified investment with 
respect to any EST for any taxable year is 
the basis of any EST placed in service by 
the taxpayer during such taxable year.

(5) Placed in service—(i) In general. 
An EST is considered placed in service in 
the earlier of: 

(A) The taxable year in which, under 
the taxpayer’s depreciation practice, the 
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period for depreciation with respect to 
such EST begins; or

(B) The taxable year in which the EST 
is placed in a condition or state of read-
iness and availability for the intended 
function of the EST, whether in a trade or 
business or in the production of income. 
An EST in a condition or state of readi-
ness and availability for its intended func-
tion includes, but is not limited to, com-
ponents of property that are acquired and 
set aside during the taxable year for use 
as replacements for a particular EST (or 
ESTs) in order to avoid operational time 
loss and equipment that is acquired for a 
specifically assigned function and is oper-
ational but is undergoing testing to elimi-
nate any defects. However, components of 
property acquired to be used in the con-
struction of an EST are not considered in 
a condition or state of readiness and avail-
ability for a specifically assigned function.

(ii) EST subject to §1.48-4 election to 
treat lessee as purchaser. Notwithstand-
ing paragraph (g)(5)(i) of this section, 
EST with respect to which an election is 
made under section 50(d)(5) of the Code 
and §1.48-4 to treat the lessee as having 
purchased such EST is considered placed 
in service by the lessor in the taxable year 
in which possession is transferred to such 
lessee.

(6) Types of EST—(i) Electrical energy 
storage property. Electrical energy stor-
age property is property (other than prop-
erty primarily used in the transportation 
of goods or individuals and not for the 
production of electricity) that receives, 
stores, and delivers energy for conversion 
to electricity, and has a nameplate capac-
ity of not less than 5 kWh. For example, 
subject to the exclusion for property pri-
marily used in the transportation of goods 
or individuals, electrical energy storage 
property includes but is not limited to 
rechargeable electrochemical batteries of 
all types (such as lithium-ion, vanadium 
redox flow, sodium sulfur, and lead-acid); 
ultracapacitors; physical storage such as 
pumped storage hydropower, compressed 
air storage, flywheels; and reversible fuel 
cells. 

(ii) Thermal energy storage property—
(A) In general. Thermal energy storage 
property is property comprising a system 
that is directly connected to a heating, ven-
tilation, or air conditioning (HVAC) sys-

tem; removes heat from, or adds heat to, 
a storage medium for subsequent use; and 
provides energy for the heating or cool-
ing of the interior of a residential or com-
mercial building. Thermal energy storage 
property includes equipment and materi-
als, and parts related to the functioning of 
such equipment, to store thermal energy 
for later use to heat or cool, or to provide 
hot water for use in heating a residential or 
commercial building. It does not include 
property that transforms other forms of 
energy into heat in the first instance. Prop-
erty that “removes heat from, or adds 
heat to, a storage medium for subsequent 
use” is property that is designed with the 
particular purpose of substantially alter-
ing the time profile of when heat added 
to or removed from the thermal storage 
medium can be used for heating or cool-
ing of the interior of a residential or com-
mercial building. Paragraph (g)(6)(ii)(B) 
of this section provides a safe harbor for 
determining whether a thermal energy 
storage property has such a purpose. 
Thermal energy storage property does not 
include a swimming pool, combined heat 
and power system property (as defined 
in section 45Y(g)(2)), or a building or its 
structural components. For example, ther-
mal energy storage property includes, but 
is not limited to, a system that adds heat 
to bricks heated to high temperatures that 
later use this stored energy to heat a build-
ing through the HVAC system; thermal ice 
storage systems that use electricity to run 
a refrigeration cycle to produce ice that is 
later connected to the HVAC system as 
an exchange medium for air conditioning 
a building, heat pump systems that store 
thermal energy in an underground tank, an 
artificial pit, an aqueous solution, a bore-
hole field, or a solid-liquid phase change 
material to be extracted for later use for 
heating and/or cooling; and air-to-water 
heat pump systems with a water storage 
tank. However, consistent with §1.48-
14(d), if thermal energy storage property, 
such as a heat pump system, includes 
equipment, such as a heat pump, that also 
serves a purpose in an HVAC system that 
is installed in connection with the thermal 
energy storage property, the taxpayer’s 
qualified investment with respect to the 
thermal energy storage property includes 
the total cost of the thermal energy stor-
age property and HVAC system less the 

cost of an HVAC system without thermal 
storage capacity that would meet the same 
functional heating or cooling needs as the 
heat pump system with a storage medium, 
other than time shifting of heating or cool-
ing. See §1.48-14(h) for application of the 
Incremental Cost Rule. 

(B) Safe harbor. A thermal energy stor-
age property will be deemed to have the 
purpose of substantially altering the time 
profile of when heat added to or removed 
from the thermal storage medium can be 
used to heat or cool the interior of a res-
idential or commercial building if that 
thermal energy storage property is capa-
ble of storing energy that is sufficient to 
provide heating or cooling of the interior 
of a residential or commercial building for 
a minimum of one hour.

(iii) Hydrogen energy storage property. 
Hydrogen energy storage property is prop-
erty (other than property primarily used in 
the transportation of goods or individuals 
and not for the production of electricity) 
that stores hydrogen and has a nameplate 
capacity of not less than 5 kWh, equiva-
lent to 0.127 kg of hydrogen or 52.7 stan-
dard cubic feet (scf) of hydrogen. Hydro-
gen energy storage property includes, but 
is not limited to,  above ground storage 
tanks, underground storage facilities, and 
associated compressors. Property that is 
an integral part of hydrogen energy stor-
age property includes, but is not limited 
to, hydrogen liquefaction equipment and 
gathering and distribution lines within a 
hydrogen energy storage property.

(7) Modification of EST. With respect 
to an electrical energy storage property or 
a hydrogen energy storage property, mod-
ified as set forth in this paragraph (g)(7), 
such property will be treated as an electri-
cal energy storage property (as described 
in paragraph (g)(6)(i) of this section) or 
a hydrogen energy storage property (as 
described in paragraph (g)(6)(iii) of this 
section), except that the basis of any exist-
ing electrical energy storage property or 
hydrogen energy storage property prior to 
such modification is not taken into account 
for purposes of this paragraph (g)(7) and 
section 48E. This paragraph (g)(7) applies 
to any electrical energy storage property 
and hydrogen energy storage property that 
either:

(i) Was placed in service before August 
16, 2022, and would be described in sec-
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tion 48(c)(6)(A)(i), except that such prop-
erty had a nameplate capacity of less than 
5 kWh and is modified in a manner that 
such property (after such modification) 
has a nameplate capacity of not less than 
5 kWh; or

(ii) Is described in section 48(c)(6)(A)
(i) and is modified in a manner that such 
property (after such modification) has an 
increase in nameplate capacity of not less 
than 5 kWh. The increase in nameplate 
capacity is equal to the difference between 
nameplate capacity immediately after 
the modification and nameplate capacity 
immediately prior to the modification.

(h) Applicability date. This section 
applies to qualified facilities and EST 
placed in service after December 31, 
2024, and during a taxable year ending on 
or after January 15, 2025.

§1.48E-3 Rules relating to the 
increased credit for prevailing wage 
and apprenticeship.

(a) In general. If any qualified facil-
ity or EST satisfies the requirements in 
paragraph (b) of this section, the appli-
cable percentage used for calculating the 
amount of the credit for a qualified invest-
ment determined under section 48E(a) for 
the taxable year equals 30 percent.

(b) Qualified facility or EST require-
ments. A qualified facility or EST satisfies 
the requirements of this paragraph (b) if it 
is a facility described in one of paragraphs 
(b)(1) through (6) of this section:

(1) A qualified facility with a maxi-
mum net output of less than one megawatt 
of electrical energy (as measured in alter-
nating current) based on the nameplate 
capacity as provided in paragraph (c) of 
this section (One Megawatt Exception); 

(2) A qualified facility the construction 
of which began prior to January 29, 2023;

(3) A qualified facility that meets the 
prevailing wage requirements of section 
48E(d)(3) and §§1.45-7(a)(2) and (3) and 
(b) through (d) and 1.48-13(c), the appren-
ticeship requirements of section 45(b)(8) 
and §1.45-8, and the recordkeeping and 
reporting requirements of §1.45-12;

(4) An EST with a capacity of less than 
one megawatt based on the nameplate 
capacity as provided in paragraph (c) of 
this section (EST One Megawatt Excep-
tion); 

(5) An EST the construction of which 
began prior to January 29, 2023; or

(6) An EST that satisfies the prevail-
ing wage requirements of section 48E(d)
(3) and §§1.45-7(a)(2) and (3) and (b) 
through (d) and 1.48-13(c), the appren-
ticeship requirements of section 45(b)(8) 
and §1.45-8, and the recordkeeping and 
reporting requirements of §1.45-12.

(c) Nameplate capacity for purposes of 
the One Megawatt Exception—(1) Quali-
fied facilities. For purposes of paragraph 
(b)(1) of this section, whether a quali-
fied facility has a maximum net output of 
less than 1 megawatt (MW) of electrical 
energy (as measured in alternating cur-
rent) is determined based on the nameplate 
capacity of the facility. If a qualified facil-
ity has integrated operations (as defined 
in paragraph (c)(4)(i) of this section) with 
one or more other qualified facilities, then 
the aggregate nameplate capacity of the 
qualified facilities is used for the purposes 
of determining if the qualified facilities 
satisfy the One Megawatt Exception. If 
applicable, taxpayers should use the Inter-
national Standard Organization (ISO) 
conditions to measure the maximum elec-
trical generating output of a facility. 

(2) Nameplate capacity for qualified 
facilities that generate in direct current 
for purposes of the One Megawatt Excep-
tion. For qualified facilities that generate 
electricity in direct current, the taxpayer 
determines the maximum net output (in 
alternating current) of each unit of quali-
fied facility by using the lesser of:

(i) The sum of the nameplate generat-
ing capacities within the unit of qualified 
facility in direct current, which is deemed 
the nameplate generating capacity of the 
unit of qualified facility in alternating cur-
rent; or

(ii) The nameplate capacity of the first 
component of property that inverts the 
direct current electricity into alternating 
current.

(3) EST—(i) In general. Paragraphs (c)
(3)(ii) through (iv) of this section provide 
rules for applying the EST One Megawatt 
Exception described in paragraph (b)(4) 
of this section to different types of energy 
storage properties. If the EST has inte-
grated operations (as defined in paragraph 
(c)(4)(ii) of this section) with one or more 
other ESTs, then the aggregate nameplate 
capacity of the ESTs is used for the pur-

poses of the EST One Megawatt Excep-
tion. If applicable, taxpayers should use 
the ISO conditions to measure the maxi-
mum net output of an EST.

(ii) Electrical energy storage property. 
In the case of electrical energy storage 
property (as defined in §1.48E-2(g)(6)
(i)), the EST One Megawatt Exception is 
determined by using the storage device’s 
maximum net output. If the output of elec-
trical energy storage property is in direct 
current, taxpayer should apply the rules of 
paragraph (c)(2) of this section.

(iii) Thermal energy storage property. 
In the case of thermal energy storage prop-
erty (as defined in §1.48E-2(g)(6)(ii)), the 
EST One Megawatt Exception is deter-
mined by using the property’s maximum 
net output. The maximum net output in 
MW is calculated by using a conversion 
whereby one MW is equal to 3.4 million 
British Thermal Units per hour (mmBtu/
hour) for heating and 284 tons for cool-
ing (Btu per hour/3,412,140 = MW). The 
maximum net output is the maximum 
instantaneous rate of discharge and is 
determined based on the nameplate capac-
ity of the equipment that generates or dis-
tributes thermal energy for productive use 
(including distributing the thermal energy 
from the storage medium). For purposes 
of determining the maximum net output 
of thermal energy storage property, if the 
nameplate capacity of the thermal energy 
storage is not available, the nameplate 
capacity of the equipment delivering ther-
mal energy to the thermal energy storage 
may be used. For thermal energy storage 
property distributing thermal energy to a 
building or buildings, the nameplate capac-
ity can be assessed as either the aggregate 
maximum thermal capacity of all individ-
ual heating or cooling elements within the 
building or buildings, or as the maximum 
thermal output that the thermal energy 
storage property is capable of delivering 
to a building or buildings at any given 
moment. The maximum thermal capacity 
of an entire thermal energy storage prop-
erty is capable of delivering at any given 
moment does not take into account the 
capacity of redundant equipment if such 
equipment is not operated when the system 
is at maximum output during normal oper-
ation. For thermal energy storage property 
and other energy property that generates or 
distributes thermal energy for a productive 
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use, the maximum thermal capacity that 
the entire system is capable of delivering 
is considered to be the greater of the rate 
of cooling or the rate of heating of the 
aggregate of the nameplate capacity of the 
equipment distributing energy for produc-
tive use, including distributing the thermal 
energy from the thermal energy storage 
medium to the building or buildings. If 
such nameplate capacity is unavailable, in 
the case of thermal energy storage prop-
erty only, the maximum thermal capacity 
may instead be considered to be the greater 
of the rate of cooling or the rate of heating 
of the aggregate of the nameplate capacity 
of all the equipment delivering energy to 
the thermal energy storage property in the 
project. 

(iv) Hydrogen energy storage property. 
In the case of a hydrogen energy storage 
property (as defined in §1.48E-2(g)(6)
(iii)), the EST One Megawatt Exception is 
determined by using the property’s max-
imum net output. The maximum net out-
put in MW is calculated by using a con-
version whereby one MW is equal to 3.4 
mmBtu/hour of hydrogen or equivalently 
10,500 standard cubic feet (scf) per hour 
of hydrogen.

(4) Integrated operations—(i) One 
Megawatt Exception. Solely for the pur-
poses of the One Megawatt Exception 
described in paragraph (b)(1) of this sec-
tion, a qualified facility is treated as hav-
ing integrated operations with any other 
qualified facility of the same technology 
type if the facilities are: 

(A) Owned by the same or related tax-
payers; 

(B) Placed in service in the same tax-
able year; and 

(C) Transmit electricity generated by 
the facilities through the same point of 
interconnection or, if the facilities are not 
grid-connected or are delivering electric-
ity directly to an end user behind a utility 
meter, are able to support the same end 
user.

(ii) EST One Megawatt Exception. 
Solely for the purposes of the EST One 
Megawatt Exception described in para-
graph (b)(4) of this section, an EST is 
treated as having integrated operations 
with any other EST of the same technol-
ogy type if the ESTs are: 

(A) Owned by the same or related tax-
payers; 

(B) Placed in service in the same tax-
able year; and 

(C) Transmit energy through the same 
point of interconnection or, if the ESTs 
are not grid-connected or are providing 
storage directly to an end user behind a 
utility meter, are able to support the same 
end user. In the case of EST described in 
paragraphs (c)(3)(iii) and (iv) of this sec-
tion, which use the same piping and distri-
bution systems for the respective type of 
EST. 

(d) Transition waiver of penalty for 
prevailing wage requirements. For pur-
poses of the transition waiver described 
in §1.48-13(c)(2) (by reference to 
§1.45-7(c)(6)(iii)), the penalty payment 
required by §1.45-7(c)(1)(ii) to cure a 
failure to satisfy the prevailing wage 
requirements in paragraph (b)(3) or (6) 
of this section is waived with respect to a 
laborer or mechanic who performed work 
in the construction, alteration, or repair 
of an energy project on or after January 
29, 2023, and prior to January 15, 2025, 
if the taxpayer relied upon Notice 2022-
61, 2022-52 I.R.B. 560, or the PWA 
proposed regulations (REG-100908-
23) (88 FR 60018), corrected in 88 FR 
73807 (Oct. 27, 2023), corrected in 89 
FR 25550 (April 11, 2024), to determine 
when the activities of any laborer or 
mechanic became subject to the prevail-
ing wage requirements, and the taxpayer 
makes the correction payments required 
by §1.45-7(c)(1)(i) with respect to such 
laborer and mechanics within 180 days of 
January 15, 2025.

(e) No alteration or repair during 
recapture period described in §1.48-13(c)
(3). If no alteration or repair work occurs 
during the five-year recapture period, the 
taxpayer is deemed to satisfy the prevail-
ing wage requirements described in para-
graph (b)(3) or (6) of this section with 
respect to such taxable year.

(f) Applicability date. This section 
applies to qualified facilities and qualified 
ESTs placed in service in taxable years 
ending after January 15, 2025, and the 
construction of which begins after March 
17, 2025. Taxpayers may apply this sec-
tion to qualified facilities and qualified 
ESTs placed in service in taxable years 
ending on or after January 15, 2025, the 
construction of which begins before Jan-
uary 15, 2025, provided that taxpayers 

follow this section in its entirety and in a 
consistent manner.

§1.48E-4 Rules of general application.

(a) Qualified interconnection costs 
included in certain lower-output qualified 
facilities—(1) In general. For purposes 
of determining the section 48E credit 
(as defined in §1.48E-1(a)), the qualified 
investment with respect to a qualified facil-
ity (as defined in §1.48E-2(a)) includes 
amounts paid or incurred by the taxpayer 
for qualified interconnection property (as 
defined in paragraph (a)(2) of this sec-
tion), in connection with a qualified facil-
ity (as defined in §1.48E–2(a)) that has a 
maximum net output of not greater than 5 
MW (as measured in alternating current) 
as described in paragraph (a)(3) of this 
section (Five-Megawatt Limitation). The 
qualified interconnection property must 
provide for the transmission or distribu-
tion of the electricity produced by a qual-
ified facility and must be properly charge-
able to the capital account of the taxpayer 
as reduced by paragraph (a)(6) of this sec-
tion. If the costs borne by the taxpayer are 
reduced by utility or non-utility payments, 
Federal income tax principles may require 
the taxpayer to reduce the amounts of 
costs treated as paid or incurred for quali-
fied interconnection property to determine 
a section 48E credit.

(2) Qualified interconnection property. 
For purposes of this paragraph (a), the 
term qualified interconnection property 
means, with respect to a qualified facil-
ity, any tangible property that is part of 
an addition, modification, or upgrade to a 
transmission or distribution system that is 
required at or beyond the point at which 
the qualified facility interconnects to such 
transmission or distribution system in 
order to accommodate such interconnec-
tion; is either constructed, reconstructed, 
or erected by the taxpayer (as defined in 
§1.48E–2(e)(4)), or for which the cost 
with respect to the construction, recon-
struction, or erection of such property is 
paid or incurred by such taxpayer; and the 
original use (as defined in §1.48E–2(e)(6)) 
of which, pursuant to an interconnection 
agreement (as defined in paragraph (a)(4) 
of this section), commences with a util-
ity (as defined in paragraph (a)(5) of this 
section). For purposes of determining the 
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original use of interconnection property 
in the context of a sale-leaseback or lease 
transaction, the principles of section 50(d)
(4) of the Internal Revenue Code (Code) 
must be taken into account, as applicable, 
with such original use determined on the 
date of the sale-leaseback or lease. Qual-
ified interconnection property is not part 
of a qualified facility. As a result, quali-
fied interconnection property is not taken 
into account in determining whether a 
qualified facility satisfies the requirements 
for the increase in credit rate for energy 
communities provided in section 48E(a)
(3)(A) of the Code, the increase in credit 
rate for domestic content referenced in 
section 48E(a)(3)(B) (by reference to the 
rules of section 48(a)(12)) or the increase 
in credit rate for prevailing wage require-
ments referenced in section 48E(d)(3) and 
apprenticeship requirements referenced in 
section 48E(d)(4). 

(3) Five-Megawatt Limitation—(i) In 
general. For purposes of this paragraph 
(a), the Five-Megawatt Limitation is mea-
sured at the level of the qualified facility 
in accordance with section 48E(b)(1)(B). 
The maximum net output of a qualified 
facility is measured only by nameplate 
generating capacity (in alternating cur-
rent) of the unit of qualified facility, which 
does not include the nameplate capacity 
of any integral property, at the time the 
qualified facility is placed in service. The 
nameplate generating capacity of the unit 
of qualified facility is measured inde-
pendently from any other qualified facil-
ities that share the same integral property.

(ii) Nameplate capacity for purposes 
of the Five-Megawatt Limitation. For pur-
poses of paragraph (a)(1) of this section, 
the determination of whether a qualified 
facility has a maximum net output of not 
greater than 5 MW (as measured in alter-
nating current) is based on the nameplate 
capacity. The nameplate capacity for pur-
poses of the Five-Megawatt Limitation is 
the maximum electrical generating output 
in megawatts that the unit of qualified 
facility is capable of producing on a steady 
state basis and during continuous opera-
tion under standard conditions, as mea-
sured by the manufacturer and consistent 
with the definition of nameplate capacity 
provided in 40 CFR 96.202. If applica-
ble, taxpayers should use the International 
Standard Organization (ISO) conditions to 

measure the maximum electrical generat-
ing output of a unit of qualified facility.

(iii) Nameplate capacity for qualified 
facilities that generate in direct current 
for purposes of the Five-Megawatt Lim-
itation. For qualified facilities that gener-
ate electricity in direct current, a taxpayer 
determines whether a qualified facility has 
a maximum net output of not greater than 
five MW (in alternating current) by using 
the lesser of:

(A) The sum of the nameplate generat-
ing capacities within the unit of qualified 
facility property in direct current, which is 
deemed the nameplate generating capacity 
of the unit of qualified facility property in 
alternating current; or

(B) The nameplate capacity of the first 
component of the qualified facility that 
inverts the direct current electricity into 
alternating current.

(4) Interconnection agreement. For 
purposes of this paragraph (a), the term 
interconnection agreement means an 
agreement with a utility for the purposes 
of interconnecting the qualified facility 
owned by such taxpayer to the transmis-
sion or distribution system of the utility. 
In the case of the election provided under 
section 50(d)(5) (relating to certain leased 
property), the term includes an agreement 
regarding a qualified facility leased by 
such taxpayer.

(5) Utility. For purposes of this para-
graph (a), the term utility means the owner 
or operator of an electrical transmission or 
distribution system that is subject to the 
regulatory authority of a State or political 
subdivision thereof, any agency or instru-
mentality of the United States, a public 
service or public utility commission or 
other similar body of any State or politi-
cal subdivision thereof, or the governing 
or ratemaking body of an electric cooper-
ative. 

(6) Reduction to amounts chargeable 
to capital account. In the case of costs 
paid or incurred for qualified intercon-
nection property as defined in paragraph 
(a)(2) of this section, amounts otherwise 
chargeable to capital account with respect 
to such costs must be reduced under rules 
of section 50(c) (including section 50(c)
(3)). 

(7) Examples. This paragraph (a)
(7) provides examples illustrating the 
application of the general rules provided 

in paragraph (a)(1) of this section and 
Five-Megawatt Limitation provided in 
this paragraph (a). 

(i) Example 1. Application of Five-Megawatt 
Limitation to an interconnection agreement for qual-
ified facilities owned by taxpayer. X places in service 
two solar qualified facilities (48E Facilities) each 
with a maximum net output of 5 MW (as measured in 
alternating current by using the nameplate capacity 
of an inverter, which is the first component of prop-
erty attached to each of the 48E Facilities that inverts 
the direct current electricity into alternating current). 
The two 48E Facilities each have their own inverter, 
which is integral property to each facility, and share 
a step-up transformer, which is integral property to 
both facilities. As part of the development of the 
48E Facilities, interconnection costs are required 
by the utility to modify and upgrade the transmis-
sion system at or beyond the common intertie to the 
utility’s transmission system to accommodate the 
interconnection. X has an interconnection agreement 
with the utility that allows for a maximum output 
of 10 MW (as measured in alternating current). The 
interconnection agreement provides the total cost to 
X of the qualified interconnection property. X may 
include the costs paid or incurred by X, respectively, 
for qualified interconnection property subject to the 
terms of the interconnection agreement, to calculate 
X’s section 48E credit for each of the 48E Facilities 
because each qualified facility has a maximum net 
output of not greater than 5 MW (alternating cur-
rent).

(ii) Example 2. Application of Five-Megawatt 
Limitation to an interconnection agreement for qual-
ified facilities owned by separate taxpayers. X places 
in service a solar farm that is a qualified facility (as 
defined in §1.48E-2(a)) (Solar Qualified Facility) 
with a maximum net output of 5 MW (as measured 
in alternating current by using the nameplate capac-
ity of the first component of property attached to the 
Solar Qualified Facility that inverts the direct cur-
rent electricity into alternating current). The Solar 
Qualified Facility includes an inverter, which is inte-
gral property. Y places in service a wind facility (as 
defined in §1.48E-2(a)) (Wind Qualified Facility), 
with a maximum net output of 5 MW (as measured 
in alternating current by using the nameplate capac-
ity of the first component of property attached to the 
Wind Qualified Facility that inverts the direct cur-
rent electricity into alternating current). The Solar 
Qualified Facility and the Wind Qualified Facility 
share a step-up transformer, which is integral to both 
facilities. As part of the development of the Solar 
Qualified Facility and Wind Qualified Facility, inter-
connection costs are required by the utility to modify 
and upgrade the transmission system at or beyond 
the common intertie to the utility’s transmission sys-
tem to accommodate the interconnection. X and Y 
are party to the same interconnection agreement with 
the utility that allows for a maximum output of 10 
MW (as measured in alternating current). The inter-
connection agreement provides the total cost of the 
qualified interconnection property to X and Y. X and 
Y may include the costs paid or incurred by X and Y, 
respectively, for qualified interconnection property 
subject to the terms of the interconnection agree-
ment, to calculate their respective section 48E credits 
for the Solar Qualified Facility and the Wind Quali-
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fied Facility because each has a maximum net output 
of not greater than 5 MW (alternating current).

(iii) Example 3. Application of Five-Megawatt 
Limitation to an interconnection agreement for a 
single qualified facility. X develops three solar farms 
(Solar Qualified Facilities) located in close proxim-
ity. Each of the Solar Qualified Facilities is a unit of 
qualified facility that has a maximum net output of 
4 MW. The nameplate capacity of each Solar Qual-
ified Facility is determined by using the sum of the 
nameplate generating capacities within the unit of 
each Solar Qualified Facility in direct current, which 
is deemed the nameplate generating capacity of 
each Solar Qualified Facility in alternating current. 
Electricity from the three Solar Qualified Facilities 
feeds into a single gen-tie line and a common point 
of interconnection with the transmission system. X 
is party to a separate interconnection agreement with 
the utility for each of the Solar Qualified Facilities 
and each interconnection agreement allows for a 
maximum output of 10 MW (as measured in alter-
nating current). X may include the costs it paid or 
incurred for qualified interconnection property for 
each of the Solar Qualified Facilities to calculate its 
section 48E credit for each of the Solar Qualified 
Facilities, subject to the terms of each interconnec-
tion agreement, because each of the Solar Qualified 
Facilities has a maximum net output of not greater 
than 5 MW (in alternating current). X cannot include 
more than the total costs X paid or incurred for the 
qualified interconnection property in calculating the 
aggregate section 48E credit amount for the Solar 
Qualified Facilities.

(iv) Example 4. Utility payment reducing costs 
borne by taxpayer. In year 1, X places in service a 
solar facility (Solar Qualified Facility) with a max-
imum net output of 3 MW (as measured in alter-
nating current) by using the nameplate capacity 
of the inverter attached to the solar facility, which 
is the first component of the qualified facility that 
inverts the direct current electricity into alternating 
current. X is party to an interconnection agreement 
with a utility for the purpose of connecting the Solar 
Qualified Facility to the transmission or distribution 
system of the utility. Pursuant to the interconnection 
agreement, X pays $1 million to the utility, and the 
utility places in service qualified interconnection 
property. In year 1, X had no reasonable expectation 
of any payment from the utility or other parties with 
respect to the qualified interconnection property. 
The $1 million is properly chargeable to the capi-
tal account of X, subject to paragraph (a)(6) of this 
section. X properly includes the $1 million paid to 
the utility in determining its credit under section 
48E for Year 1. In Year 4, taxpayer Y enters into an 
agreement with the utility under which Y pays the 
utility $100,000 for the use of qualified interconnec-
tion property placed in service by the utility pursuant 
to the interconnection agreement between X and the 
utility. The utility pays $100,000 to X. Under these 
circumstances, the payment from the utility in year 
4 would not require X to reduce the amount treated 
as paid or incurred for the qualified interconnection 
property for the purpose of determining the section 
48E credit in year 1; instead X would treat the pay-
ment as income.

(v) Example 5. Non-utility payment reducing 
costs borne by taxpayer. The facts in year 1 are 

the same as in paragraph (a)(7)(iii) of this section 
(Example 3). In Year 4, taxpayer Y enters into an 
agreement with the utility under which Y pays X 
$100,000 for the use of qualified interconnection 
property placed in service by the utility pursuant to 
the interconnection agreement between X and the 
utility. Y pays $100,000 to X. In year 1, X had no 
reasonable expectation of any payment from Y for 
subsequent agreements with Y or other parties with 
respect to the qualified interconnection property. 
Under these circumstances, the payment from Y in 
year 4 would not require X to reduce the amount 
treated as paid or incurred for the qualified intercon-
nection property for the purpose of determining the 
section 48E credit in year 1; instead X would treat 
the payment as income.

(b) Expansion of facility; Incremen-
tal production (Incremental Production 
Rule)—(1) In general. Solely for pur-
poses of this paragraph (b), the term qual-
ified facility includes either a new unit or 
an addition of capacity placed in service 
after December 31, 2024, in connection 
with a facility described in section 48E(b)
(3)(A) (without regard to section 48E(b)
(3)(A)(ii)), which was placed in service 
before January 1, 2025, but only to the 
extent of the increased amount of elec-
tricity produced at the facility by reason 
of such new unit or addition of capacity. 
This paragraph (b) is only applicable to 
an addition of capacity or new unit that 
would not otherwise qualify as a sepa-
rate qualified facility as defined in section 
48E(b)(3). A new unit or an addition of 
capacity that meets the requirements of 
this paragraph (b) will be treated as a 
separate qualified facility. For purposes 
of this paragraph (b), a new unit or an 
addition of capacity requires the addition 
or replacement of qualified property (as 
defined in §1.48E-2(e)), including any 
new or replacement integral property, 
added to a facility necessary to increase 
capacity. For purposes of assessing the 
One Megawatt Exception provided in 
section 48E(a)(2)(A)(ii)(I), the maximum 
net output for a new unit or an addition 
of capacity is the sum of the capacity of 
the added qualified facility and the capac-
ity of the facility to which the qualified 
facility was added, as determined under 
§1.48E-3(c) and paragraph (b)(2) of this 
section. 

(2) Measurement standard. For pur-
poses of this paragraph (b), taxpayers must 
use one of the measurement standards 
described in paragraph (b)(2)(i), (ii), or 
(iii) of this section to measure the capacity 
and change in capacity of a facility, except 

a taxpayer cannot use the measurement 
standard described in paragraph (b)(2)(ii) 
of this section if the taxpayer is able to use 
the measurement standard described in 
paragraph (b)(2)(i) of this section:

(i) Modified or amended facility oper-
ating licenses from the Federal Energy 
Regulatory Commission (FERC) or the 
Nuclear Regulatory Commission (NRC), 
or related reports prepared by FERC or 
NRC as part of the licensing process;

(ii) Nameplate capacity certified con-
sistent with generally accepted industry 
standards, such as the International Stan-
dard Organization (ISO) conditions to 
measure the nameplate capacity of the 
facility consistent with the definition of 
nameplate capacity provided in 40 CFR 
96.202; or

(iii) A measurement standard pre-
scribed by the Secretary in guidance pub-
lished in the Internal Revenue Bulletin 
(see §601.601 of this chapter).

(3) Special rule for restarted facilities. 
Solely for purposes of this paragraph (b), 
a facility that is decommissioned or in the 
process of decommissioning and restarts 
can be considered to have increased 
capacity from a base of zero if the condi-
tions described in each of paragraphs (b)
(3)(i) through (iv) of this section are met: 

(i) The existing facility must have 
ceased operations; 

(ii) The existing facility must have a 
shutdown period of at least one calendar 
year during which it was not authorized 
to operate by its respective Federal regu-
latory authority (that is, FERC or NRC); 

(iii) The restarted facility must be eligi-
ble to restart based on an operating license 
issued by either FERC or NRC; and

(iv) The existing facility may not have 
ceased operations for the purpose of qual-
ifying for the special rule for restarted 
facilities. 

(4) Computation of qualified investment 
for a new unit or an addition of capacity. 
For purposes of this paragraph (b), a new 
unit or an addition of capacity requires the 
addition or replacement of components 
of qualified property, including any new 
or replacement integral property, added 
to a facility necessary to increase capac-
ity. The taxpayer’s qualified investment 
during the taxable year that resulted in an 
increased capacity of a facility by reason 
of a new unit or addition of capacity is its 
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total qualified investment associated with 
the components of property that result in 
the new unit or addition of capacity. 

(5) Examples. This paragraph (b)(5) 
provides examples illustrating the rules of 
this paragraph (b).

(i) Example 1. New Unit. X owns a hydropower 
facility (Facility H) that was originally placed in 
service in 2020, with a FERC license authorizing 
an installed capacity of 60 megawatts. During tax-
able years 2020 through 2024, X claimed a section 
45 credit for the electricity produced by Facility 
H. On July 1, 2025, as allowed by a FERC license 
amendment, X places in service components of prop-
erty comprising a new unit that results in Facility H 
having an increased authorized installed capacity of 
90 megawatts in 2025. These components of prop-
erty meet the requirements of qualif﻿ied property (as 
defined in §1.48E-2(e)). For purposes of this para-
graph (b), this new unit will be treated as a separate 
facility (Facility J). X determines the amount of its 
section 48E credit based on the amount of its quali-
fied investment in Facility J. Even though X claimed 
a section 45 credit for electricity produced by Facility 
H in taxable years 2020 through 2024, X can claim 
a section 48E credit for its qualified investment in 
Facility J. X may also continue to claim the section 
45 credit through taxable year 2030 for electricity 
generated by Facility H (excluding the incremental 
electricity generation related to Facility J).

(ii) Example 2. Addition of Capacity. Y owns 
a nuclear facility (Facility N) that was originally 
placed in service on January 1, 2000. Y claimed a 
section 45U credit in taxable years 2024 and 2025 
for the electricity generated by Facility N. On Janu-
ary 15, 2026, Y completed and placed in service an 
investment associated with a power uprate approved 
by an NRC license amendment that involved the 
removal and replacement of components of prop-
erty and placing in service additional components of 
property. Both of these replacement and additional 
components of property meet the requirements 
of qualified property (as defined in §1.48E-2(c)). 
NRC reports associated with the license amendment 
describe the uprate as increasing the nuclear facili-
ty’s electrical capacity by 100 MW to 900 MW. For 
purposes of this paragraph (b), Facility N’s addition 
of capacity equal to 100 MW is treated as a new sep-
arate qualified facility placed in service on January 
15, 2026 (Facility P). Y determines the amount of 
its section 48E credit based on the entire amount of 
its qualified investment on January 15, 2026. Even 
though Y claimed a section 45U credit in taxable 
years 2024 and 2025 for the existing capacity of 
Facility N, Y can claim a section 48E credit for its 
investment in components of property needed to sup-
port the increase in capacity. Y may also continue to 
claim the section 45U credit for electricity generated 
by Facility N (excluding the incremental electricity 
generation related to Facility P).

(iii) Example 3. Geothermal Turbine and Gen-
erator Additions of Capacity. X owns a geothermal 
power plant (Facility G) with a 24 MW nameplate 
capacity, which is placed in service in 2007. Over 
the subsequent years, the plant’s generating capabil-
ity declines because of physical degradation of the 
turbine and generator. On March 1, 2027, X places 

in service components of property at Facility G that 
increase its capacity. The turbine rotor is removed, 
and the eroded blades are replaced with new blades, 
with associated capital expenditures. The genera-
tor is refurbished by removing old subcomponents 
of the generator and replacing those with new sub-
components, as well as replacing the old copper 
windings with new windings in concert with new 
insulation. These components of property meet the 
requirements of qualified property (as defined in 
§1.48E-2(c)). After the upgrade, the plant increases 
its nameplate capacity to 26 MW, an increase of 2 
MW over the previous nameplate capacity. For pur-
poses of this paragraph (b), the addition of capacity 
to Facility G is treated as a new separate qualified 
facility placed in service on March 1, 2027 (Facility 
N). X determines the amount of its section 48E credit 
based on the amount of its qualified investment in 
qualified property needed to increase the capacity of 
the facility.

(iv) Example 4. Hydropower Addition of Capac-
ity. X owns a hydropower plant (Facility H) placed 
in service in 1960. Facility H has become less effi-
cient since it was placed in service with attendant 
reductions in its generating capacity. As approved 
by a FERC license amendment, X increases Facil-
ity H’s capacity by installing new headcovers, new 
turbines with integrated dissolved oxygen injection, 
and a new high pressure digital governor system. 
All of the existing turbine systems are replaced with 
new turbine and governor systems. The new turbines 
are more efficient, and are capable of more power 
output, than the original design installed in 1960. 
Improvements to the generators involve removing 
the old asphalt coated copper windings and purchas-
ing and then installing new epoxy coated double 
wound windings. X adds digital controls to effec-
tively utilize new digital governors. These compo-
nents of property meet the requirements of qualified 
property (as defined in §1.48E-2(c)). X simultane-
ously invests in cybersecurity protection. As set forth 
in the FERC order amending its license, these invest-
ments, which are placed in service on April 15, 2026, 
increase Facility H’s authorized installed nameplate 
capacity from 180 MW to 190 MW, an increase of 10 
MW over the previous nameplate capacity. For pur-
poses of this paragraph (b), Facility H’s addition of 
capacity is treated as a new separate qualified facility 
placed in service on April 16, 2026 (Facility A). X 
determines the amount of its section 48E credit based 
on the amount of its qualified investment in qualified 
property needed in Facility A to result in the final 190 
MW capacity, which would not include any invest-
ments in intangible property, such as those that might 
be associated with cybersecurity protection. 

(v) Example 5. Nonoperational Nuclear Facility 
that Satisfies Restart Rule. T owns a nuclear facility 
(Facility N) that was originally placed in service in 
1982. In 2020, Facility N ceased operations, began 
decommissioning, and the NRC no longer autho-
rized the operation of Facility N. T did not cease 
operations at Facility N for the purpose of qualifying 
for the special rule for restarted facilities under sec-
tion 48E. In 2028, the NRC authorized Facility N to 
restart, and, on October 1, 2028, Facility N placed 
in service qualified property that enabled Facility N 
to restart and resume operations, with an electrical 
capacity of 800 MW, as indicated in NRC documents 

related to the authorization to restart. For purposes 
of this paragraph (b), the restart of Facility N is 
considered to have increased capacity from a base 
of zero, and Facility N is treated as having an addi-
tion of capacity equal to 800 MW. For purposes of 
this paragraph (b), Facility N’s 800 MW addition of 
capacity is treated as a new qualified facility placed 
in service on October 1, 2028 (Facility P). T deter-
mines the amount of its section 48E credit based on 
the amount of its qualified investment in qualified 
property needed to restart the facility. 

(c) Retrofit of an existing facility (80/20 
Rule)—(1) In general. For purposes of 
section 48E(b)(3)(A)(ii), a retrofitted 
qualified facility or an energy storage 
technology (EST) may qualify as origi-
nally placed in service even if it contains 
some used components of property within 
the unit of qualified facility or unit of EST, 
provided that the fair market value of the 
used components of the unit of qualified 
facility or unit of EST is not more than 
20 percent of the total value of the unit of 
qualified facility or unit of EST (that is, 
the cost of the new components of prop-
erty plus the value of the used components 
of property within the unit of qualified 
facility or unit of EST) (80/20 Rule). A 
qualified facility or EST that meets the 
80/20 Rule may claim the section 48E 
credit without regard to any addition of 
capacity to the qualified facility or EST.

(2) Expenditures taken into account. 
Notwithstanding the rule provided in para-
graph (c)(1) of this section, only the cost 
of new components of the unit of quali-
fied facility or unit of EST are taken into 
account for purposes of computing the 
credit determined under section 48E with 
respect to the qualified facility or EST.

(3) Cost of new components. For pur-
poses of this 80/20 Rule, the cost of new 
components of the unit of qualified facil-
ity or unit of EST includes all costs prop-
erly included in the depreciable basis of 
the new components of the unit of quali-
fied facility. 

(4) New costs. If the taxpayer satisfies 
the 80/20 Rule with regard to the unit of 
qualified facility or unit of EST and the 
taxpayer pays or incurs new costs for 
property that is an integral part of the qual-
ified facility (as defined in §1.48E-2(a)) or 
the EST (as defined in §1.48E-2(g)), the 
taxpayer may include these new costs paid 
or incurred for property that is an integral 
part of the qualified facility or EST in the 
basis of the qualified facility or EST for 
purposes of the section 48E credit.
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(5) Excluded costs. Costs incurred for 
new components of property added to 
used components of a unit of qualified 
facility or unit of EST may not be taken 
into account for purposes of the section 
48E credit unless the taxpayer satisfies 
the 80/20 Rule by placing in service a 
unit of qualified facility or unit of EST for 
which the fair market value of the used 
components of property is not more than 
20 percent of the total value of the unit of 
qualified facility or unit of EST taking into 
account the cost of the new components of 
property plus the value of the used compo-
nents of property.

(6) Examples. This paragraph (c)(6) 
provides examples illustrating the rules of 
this paragraph (c). 

(i) Example 1. Retrofitted facility that satisfies 
the 80/20 Rule. A owns an existing wind facility. On 
February 1, 2026, A replaces used components of 
unit of qualified facility of the wind facility with new 
components at a cost of $2 million. The fair market 
value of the remaining original components of the 
unit of qualified facility is $400,000, which is not 
more than 20 percent of the retrofitted unit of quali-
fied facility’s total fair market value of $2.4 million 
(the cost of the new components ($2 million) + the 
fair market value of the remaining original compo-
nents of the unit of qualified facility ($400,000)). 
Thus, the retrofitted wind facility will be considered 
newly placed in service for purposes of section 48E, 
assuming all the other requirements of section 48E 
are met, and A will be able to claim a section 48E 
credit based on its investment in 2026 ($2 million). 

(ii) Example 2. Retrofit of an existing facility that 
meets the 80/20 Rule. Facility Z, a facility that was 
originally placed in service on January 1, 2026, was 
not a qualified facility (as defined in §1.48E-2(a)) 
when it was placed in service because it did not meet 
the greenhouse gas emissions rate requirements (as 
determined under rules provided in §1.48E-5). On 
January 1, 2027, Facility Z was retrofitted and now 
meets the requirements to be a qualified facility (as 
defined in §1.48E-2(a)). After the retrofit, the cost 
of the new property included in the unit of qualified 
facility of Facility Z is greater than 80 percent of unit 
of qualified facility’s total fair market value. Because 
Facility Z meets the 80/20 Rule, Facility Z is deemed 
to be originally placed in service on January 1, 2027. 
Assuming all the other requirements of section 48E 
are met, Z may claim a section 48E credit based on 
its investment in the new components used to retrofit 
the existing facility in 2027.

(iii) Example 3. Retrofitted nuclear facility that 
satisfied the 80/20 Rule. T owns a nuclear facility 
(Facility N) that was originally placed in service 
on March 1, 1982. T replaces used components of 
property of the unit of qualified facility of Facility 
N with new components at a cost of $200 million, 
and then places in Facility N in service on July 15, 
2026. The fair market value of the remaining original 
components of the unit of qualified facility, prior to 
the retrofit, is $30 million, which is not more than 
20 percent of the unit of qualified facility’s total fair 

market value of $230 million (the cost of the new 
components ($200 million) + the fair market value 
of the remaining original components of the unit of 
qualified facility ($30 million)) ($30 million / $230 
million = 13%). Thus, assuming all the other require-
ments of section 48E are met, Facility N will be con-
sidered newly placed in service on July 15, 2026, for 
purposes of section 48E, and T will be able to claim a 
section 48E credit based on its investment in the new 
components ($200 million). 

(iv) Example 4. Capital improvements to an 
existing qualified facility that do not satisfy the 80/20 
Rule. X owns an existing facility, Facility C, that was 
originally placed in service on January 1, 2023. X 
makes capital improvements to Facility C that are 
placed in service on June 6, 2026. The cost of the 
capital improvements to the unit of qualified facility 
of Facility C total $500,000 and the fair market value 
of the unit of qualified facility after the improvements 
is $2 million. The fair market value of the old com-
ponents of the unit of qualified facility is $1,500,000 
or 75 percent of the total fair market value of the 
Facility C after the improvements. Because the fair 
market value of the new property included in the unit 
of qualified facility is less than 80 percent of the unit 
of qualified facility’s total fair market value, Facility 
C does not meet the 80/20 Rule. 

(v) Example 5. Upgrades to a hydropower qual-
ified facility that satisfies the 80/20 Rule: Y owns a 
hydropower qualified facility (hydropower facility) 
and no taxpayer, including Y, has ever claimed a sec-
tion 45 credit for the hydropower facility. The hydro-
power facility consists of a unit of qualified facility 
including water intake, water isolation mechanisms, 
turbine, pump, motor, and generator. The associated 
impoundment (dam) and power conditioning equip-
ment are integral parts of the unit of qualified facility. 
Y makes upgrades to the unit of qualified facility by 
replacing the turbine, pump, motor, and generator 
with new components at a cost of $1.5 million. Y 
does not make any upgrades to the property that is 
an integral part of the unit of qualified facility. The 
remaining original components of the unit of qual-
ified facility have a fair market value of $100,000, 
which is not more than 20 percent of the retrofitted 
hydropower facility’s total value of $1.6 million 
(that is, the cost of the new components ($1.5 mil-
lion) + the value of the remaining original compo-
nents ($100,000)). Thus, the retrofitted hydropower 
facility will be considered newly placed in service 
for purposes of section 48E, and Y will be able to 
claim a section 48E credit based on the cost of the 
new components ($1.5 million).

(d) Special rules regarding owner-
ship—(1) Qualified investment with 
respect to a qualified facility or EST. For 
purposes of this paragraph (d), a taxpayer 
that owns a qualified investment with 
respect to a qualified facility or EST is 
eligible for the section 48E credit only to 
the extent of the taxpayer’s basis in the 
qualified facility or EST. In the case of 
multiple taxpayers holding direct owner-
ship through their qualified investments 
in a single qualified facility or EST (and 
such arrangement is not treated as a part-

nership for Federal income tax purposes), 
each taxpayer determines its basis based 
on its fractional ownership interest in the 
qualified facility or EST.

(2) Multiple owners. A taxpayer must 
directly own at least a fractional inter-
est in the entire unit of qualified facility 
(as defined in §1.48E-2(b)(2)) or unit of 
EST (as defined in §1.48E-2(g)(2)) for a 
section 48E credit to be determined with 
respect to such taxpayer’s interest. No sec-
tion 48E credit may be determined with 
respect to a taxpayer’s ownership of one 
or more separate components of a quali-
fied facility or an EST if the components 
do not constitute a unit of qualified facility 
(as defined in §1.48E-2(b)(2)) or unit of 
EST (as defined in §1.48E-2(g)(2)). How-
ever, the use of property owned by one 
taxpayer that is an integral part of a quali-
fied facility or EST owned by another tax-
payer will not prevent a section 48E credit 
from being determined with respect to the 
second taxpayer’s qualified investment in 
a qualified facility or EST (though neither 
taxpayer would be eligible for a section 
48E credit with respect to the first taxpay-
er’s property). See §1.48E-2(b)(3)(vi) for 
rules regarding shared integral property. 

(3) Section 761(a) election. If a qual-
ified facility or EST is owned through 
an unincorporated organization that has 
made a valid election under section 761(a) 
of the Code, each member’s undivided 
ownership share in the qualified facility or 
EST will be treated as a separate qualified 
facility or EST owned by such member.

(4) Examples. The following examples 
illustrate the rules in this paragraph (d). 
In each example, X and Y are unrelated 
taxpayers.

(i) Example 1. Fractional ownership required 
to satisfy section 48E. X and Y each own a direct 
fractional ownership interest in an entire qualified 
facility (as defined in §1.48E-2(b)) and as a result, 
a section 48E credit may be determined with respect 
to X’s and Y’s qualified investment in their fractional 
ownership interests in the qualified facility.

(ii) Example 2. Ownership of separate compo-
nents of property that are part of a qualified facility. 
X and Y each own separate components of a quali-
fied facility, which taken together would constitute a 
unit of qualified facility but taken separately would 
not constitute a unit of qualified facility. X owns 
component A and Y owns component B. No section 
48E credit may be determined with respect to either 
component A or component B because X and Y each 
owns a separate component of a qualified facility 
that does not constitute a unit of qualified facility (as 
defined in §1.48E–2(b)(2)).
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(iii) Example 3. Separate ownership of property 
that is an integral part of separate qualified facilities. 
X owns a solar farm that is a qualified facility (as 
defined in §1.48E-2(b)) (Solar Qualified Facility), 
which includes property that is an integral part of the 
Solar Qualified Facility, specifically a transformer in 
which the electricity is stepped up to electrical grid 
voltage before being transmitted to the electrical grid 
through an intertie. Y owns a wind facility that is a 
qualified facility (as defined in §1.48E-2(b)) (Wind 
Qualified Facility) that connects to X’s transformer. 
X and Y are not related persons within the meaning 
of paragraph (d)(4)(i) of this section. Because Y does 
not hold an ownership interest in the transformer, 
Y may compute its section 48E credit for the Wind 
Qualified Facility, but it may not include any costs 
relating to the transformer in its section 48E credit 
base.

(iv) Example 4. Related taxpayers and property 
that is an integral part. X owns a wind facility that 
is a unit of qualified facility and a solar facility that 
is a unit of qualified facility. Both the wind facility 
and the solar facility are connected to a transformer 
where the electricity is stepped up to electrical grid 
voltage before being transmitted to the electrical grid 
through an intertie. The transformer is an integral 
part of both the wind facility and the solar facility 
(within the meaning of §1.48E-2(d)(3)(i)) and is 
owned by Y. X and Y are related persons within the 
meaning of paragraph (d)(4)(i) of this section. X and 
Y are treated as one taxpayer under paragraph (d)(4)
(ii) of this section. X may include the basis of the 
transformer in computing its section 48E credit with 
respect to the wind facility and the solar facility (but 
may not include more than 100% of that basis in the 
aggregate).

(e) Coordination rule for section 42 
credits and section 48E credits. As pro-
vided under section 50(c)(3)(C) of the 
Code, in determining eligible basis for 
purposes of calculating a credit under sec-
tion 42 of the Code (section 42 credit), a 
taxpayer is not required to reduce its basis 
in a qualified facility or EST by the amount 
of the section 48E credit determined with 
respect to the taxpayer’s qualified invest-
ment with respect to such qualified facil-
ity or EST. The qualified investment with 
respect to a qualified facility or EST prop-
erty may be used to determine a section 
48E credit and may also be included in 
eligible basis to determine a section 42 
credit. See paragraph (d) of this section 
for special rules regarding ownership.

(f) Recapture—(1) In general. The 
credit calculated under section 48E(a) and 
§1.48E-1(b) is subject to general recapture 
rules under section 50(a). Additionally, 
section 48E(g) provides for recapture for 
any qualified facility for which a taxpayer 
claimed a section 48E credit that has a 
greenhouse gas emissions rate (as deter-
mined under rules provided in §1.45Y-5) 

of greater than 10 grams of CO2e per kWh 
during the five-year period beginning on 
the date such qualified facility is origi-
nally placed in service (five-year recap-
ture period). 

(2) Recapture event—(i) In general. 
Any event that results in a qualified facil-
ity having a greenhouse gas emissions 
rate (as determined under rules provided 
in §1.45Y-5) of greater than 10 grams of 
CO2e per kWh during the five-year period 
is a recapture event. If a qualified facility’s 
greenhouse gas emissions rate exceeds 10 
grams of CO2e per kWh, the section 48E 
credit is subject to recapture.

(ii) Changes to the Annual Table. A 
change to the greenhouse gas emissions 
rate for a type or category of facility that is 
published in the Annual Table (as defined 
in §1.48E-5(f)) after a facility is placed 
in service does not result in a recapture 
event. 

(iii) Yearly determination—(A) In gen-
eral. A determination of whether a recap-
ture event occurred under this paragraph 
(f)(2) must be made for each taxable year 
(or portion thereof) occurring within the 
five-year recapture period, beginning 
with the taxable year ending after the date 
the qualified facility is placed in service. 
Thus, for each taxable year that begins or 
ends within the five-year recapture period, 
the taxpayer must determine, for any qual-
ified facility for which it has claimed the 
section 48E credit, whether such facility 
has maintained a greenhouse gas emis-
sions rate of not greater than 10 grams of 
CO2e per kWh. 

(B) Annual reporting requirement. A 
taxpayer that has claimed the section 48E 
credit amount under §1.48E-1(b), includ-
ing a taxpayer that has transferred a spec-
ified credit portion under section 6418 of 
the Code, is required to provide to the IRS 
information on the greenhouse gas emis-
sions rate of the qualified facility during 
the recapture period at the time and in the 
form and manner prescribed in IRS forms 
or instructions or in publications or guid-
ance published in the Internal Revenue 
Bulletin. See §601.601 of this chapter.

(iv) Carryback and carryforward 
adjustments. In the case of any recapture 
event described in this paragraph (f)(2), 
the carrybacks and carryforwards under 
section 39 of the Code must be adjusted 
by reason of such recapture event. 

(3) Recapture amount—(i) In general. 
If a recapture event occurred as described 
in paragraph (f)(2) of this section, the tax 
under chapter 1 of the Code for the taxable 
year in which the recapture event occurs is 
increased by an amount equal to the appli-
cable recapture percentage multiplied by 
the credit amount that was claimed by the 
taxpayer under §1.48E-1(b).

(ii) Applicable recapture percentage. If 
the recapture event occurs:

(A) Within one full year after the prop-
erty is placed in service, the recapture per-
centage is 100;

(B) Within one full year after the close 
of the period described in paragraph (f)(3)
(ii)(A) of this section, the recapture per-
centage is 80;

(C) Within one full year after the close 
of the period described in paragraph (f)(3)
(ii)(B) of this section, the recapture per-
centage is 60;

(D) Within one full year after the close 
of the period described in paragraph (f)(3)
(ii)(C) of this section, the recapture per-
centage is 40; and

(E) Within one full year after the close 
of the period described in paragraph (f)(3)
(ii)(D) of this section, the recapture per-
centage is 20.

(4) Recapture period. The five-year 
recapture period begins on the date the 
qualified facility is placed in service and 
ends on the date that is five full years after 
the placed in service date. Each 365-day 
period (366-day period in case of a leap 
year) within the five-year recapture period 
is a separate recapture year for recapture 
purposes.

(5) Increase in tax for recapture. The 
increase in tax under chapter 1 of the Code 
for the recapture of the credit amount 
claimed under section 48E(a) and §1.48E-
1(b) occurs in the year of the recapture 
event.

(g) Qualified progress expenditure 
election. A taxpayer may elect, as pro-
vided in §1.46-5, to increase the qualified 
investment with respect to any qualified 
facility or EST of an eligible taxpayer for 
the taxable year, by any qualified progress 
expenditures made after August 16, 2022.

(h) Incremental cost—(1) In general. 
For purposes of section 48E, if a com-
ponent of qualified property of a quali-
fied facility or component of property of 
an EST is also used for a purpose other 
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than the intended function of the qualified 
facility or EST, only the incremental cost 
of such component is included in the basis 
of the qualified facility or EST. The term 
incremental cost means the excess of the 
total cost of a component over the amount 
that would have been expended for the 
component if that component were used 
for a non-qualifying purpose.

(2) Example. A installs a solar qualified 
facility above the surface of an existing 
roof of a building that A owns. The solar 
qualified facility uses bifacial panels that 
convert to energy the light that strikes both 
the front and back of the panels. Therefore, 
along with installing the bifacial panels, A 
is reroofing their building with a reflective 
roof that has a highly reflective surface. 
Because the reflective roof enables the 
panels’ generation of significant amounts 
of electricity from reflected sunlight, 
when installed in connection with the 
solar qualified facility, it constitutes part 
of that solar qualified facility to the extent 
that the cost of the reflective roof exceeds 
the cost of reroofing A’s building with a 
non-reflective roof. The cost of reroofing 
with the reflective roof is $15,000 whereas 
the cost of a reroofing with a standard roof 
for the building would be $10,000. The 
incremental cost of the reflective roof is 
$5,000, and that amount is included in A’s 
basis in the solar qualified facility for pur-
poses of the section 48E credit.

(i) Cross references. (1) To determine 
applicable recapture rules, see section 
50(a) of the Code.

(2) For rules regarding the credit eligi-
bility of property used outside the United 
States, see section 50(b)(1) of the Code.

(3) For rules regarding the credit eligi-
bility of property used by certain tax-ex-
empt organizations, see section 50(b)(3) 
of the Code. See section 6417(d)(2) of the 
Code for an exception to the rule in section 
50(b)(3) in the case of an applicable entity 
making an elective payment election.

(4) For application of the normalization 
rules to the section 48E credit in the case 
of certain regulated companies, including 
rules regarding the election not to apply 
the normalization rules to EST (as defined 
in section 48(c)(6) of the Code without 
regard to section 48(c)(6)(D) of the Code), 
see section 50(d)(2) of the Code.

(5) For rules relating to certain leased 
property, see section 50(d)(5) of the Code.

(j) Applicability date. This section 
applies to qualified facilities and ESTs 
placed in service after December 31, 
2024, and during a taxable year ending on 
or after January 15, 2025.

§1.48E-5 Greenhouse gas emissions 
rates for qualified facilities under 
section 48E.

(a) In general. Section 48E(b)(3)(B)
(ii) provides that rules similar to the rules 
of section 45Y(b)(2) regarding greenhouse 
emissions rates apply for purposes of sec-
tion 48E. Paragraphs (b) through (f) of this 
section thus provide that the definitions and 
rules regarding greenhouse gas emissions 
rate requirements (as determined under 
rules provided in §1.45Y-5) apply for 
purposes of section 48E and this section. 
Paragraph (g) of this section provides rules 
related to provisional emissions rates for 
purposes of section 48E and this section. 
Paragraph (h) of this section provides rules 
for determining an anticipated greenhouse 
gas emissions rate. Paragraph (i) of this 
section provides rules regarding reliance on 
the annual publication of emissions rates 
and provisional emissions rates. Finally, 
paragraph (j) of this section provides rules 
regarding substantiation requirements.

(b) Definitions. The definitions pro-
vided in §1.45Y-5(b) apply for purposes 
of section 48E and this section.

(c) Non-C&G Facilities. The rules pro-
vided in §1.45Y-5(c) apply for purposes 
of determining greenhouse gas emissions 
rates for Non-C&G Facilities for purposes 
of section 48E and this section. 

(d) C&G Facilities. The rules pro-
vided in §1.45Y-5(d) apply for purposes 
of determining greenhouse gas emissions 
rates for C&G Facilities for purposes of 
section 48E and this section. 

(e) Use of methane from certain sources 
to produce electricity. The rules provided 
in §1.45Y-5(e) regarding the use of meth-
ane from certain sources to produce elec-
tricity apply for purposes of section 48E 
and this section. 

(f) Carbon capture and sequestration. 
The rules provided in §1.45Y-5(f) regard-
ing carbon capture and sequestration 
apply for purposes of section 48E and this 
section.

(g) Annual publication of emissions 
rates. The rules provided in §1.45Y-5(g) 

regarding the annual publication of a table 
(Annual Table) that sets forth the green-
house gas emissions rates for types or cat-
egories of facilities apply for purposes of 
section 48E and this section.

(h) Provisional emissions rates—(1) 
In general. In the case of any facility 
for which an emissions rate has not been 
established by the Secretary, a taxpayer 
that owns such facility may file a petition 
with the Secretary for determination of the 
emissions rate with respect to such facil-
ity (Provisional Emissions Rate or PER). 
A PER must be determined and obtained 
under the rules of this section.

(2) Rate not established. An emissions 
rate has not been established by the Sec-
retary for a facility for purposes of sec-
tions 45Y(b)(2)(C)(ii) and 48E(b)(3)(B)
(ii) if such facility is not described in the 
Annual Table. If a taxpayer’s request for 
an emissions value pursuant to paragraph 
(h)(5) of this section is pending at the time 
such facility is or becomes described in 
the Annual Table, the taxpayer’s request 
for an emissions value will be automati-
cally denied.

(3) Process for filing a PER petition. 
To file a PER petition with the Secretary, 
a taxpayer must submit a PER petition 
by attaching it to the taxpayer’s Fed-
eral income tax return or Federal return, 
as appropriate, for the taxable year in 
which the taxpayer claims the section 
48E credit with respect to the facility to 
which the PER petition relates. The PER 
petition must contain an emissions value 
and, if applicable, the associated letter 
from DOE. An emissions value may be 
obtained from DOE or by using the des-
ignated LCA model in accordance with 
paragraph (h)(6) of this section. An emis-
sion value obtained from DOE will be 
based on an analytical assessment of the 
emissions rate associated with the facility 
performed by one or more of the National 
Laboratories, in consultation with other 
Federal agency experts as appropriate, 
consistent with this section. A taxpayer 
must retain in its books and records the 
application and correspondence to and 
from DOE including a copy of the taxpay-
er’s request to DOE for an emissions value 
and any information provided by the tax-
payer to DOE pursuant to the emissions 
value request process provided in para-
graph (h)(5) of this section. Alternatively, 
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an emissions value can be determined by 
the taxpayer for a facility using the most 
the recent version of an LCA model, as 
of the time the PER petition is filed, that 
has been designated by the Secretary for 
such use under paragraph (h)(6) of this 
section. If an emissions value is deter-
mined using the designated LCA model 
under paragraph (h)(6) of this section, a 
taxpayer is required to provide to the IRS 
information to support its determination 
in the form and manner prescribed in IRS 
forms or instructions or in publications or 
guidance published in the Internal Reve-
nue Bulletin. See §601.601 of this chapter. 
A taxpayer may not request an emissions 
value from DOE for a facility for which an 
emissions value can be determined using 
the most recent version of an LCA model 
or models designated for such use under 
paragraph (h)(6) of this section.

(4) PER determination. Upon the 
IRS’s acceptance of the taxpayer’s return 
to which a PER petition is attached, the 
emissions value of the facility specified 
on such petition is deemed accepted. A 
taxpayer can rely upon an emissions value 
provided by DOE for purposes of claim-
ing a section 48E credit, provided that any 
information, representations, or other data 
provided to DOE in support of the request 
for an emissions value are accurate. If 
applicable, a taxpayer may rely upon an 
emissions value determined for a facility 
using the LCA model designated under 
paragraph (h)(6) of this section, provided 
that any information, representations, or 
other data used to obtain such emissions 
value are accurate. The IRS’s deemed 
acceptance of an emissions value is the 
Secretary’s determination of the PER. 
However, the taxpayer must also comply 
with all applicable requirements for the 
section 48E credit and any information, 
representations, or other data supporting 
an emissions value are subject to later 
examination by the IRS.

(5) Emissions value request process. 
An applicant that submits a request for 
an emissions value must follow the pro-
cedures specified by DOE to request and 
obtain such emissions value. Emissions 
values will be determined consistent with 
the rules provided in this section. An 
applicant can request an emissions value 
from DOE only after a front-end engineer-
ing and design (FEED) study or similar 

indication of project maturity, as deter-
mined by DOE, such as the completion 
of a project specification and cost estima-
tion sufficient to inform a final investment 
decision for the facility. DOE may decline 
to review applications that are not respon-
sive, including those applications that 
relate to a facility described in the Annual 
Table (consistent with paragraph (h)(2) 
of this section) or a facility for which an 
emissions value can be determined by 
an LCA model under paragraph (h)(6) of 
this section (consistent with paragraph 
(h)(3) of this section), or applications 
that are incomplete. Applicants must fol-
low DOE’s guidance and procedures for 
requesting and obtaining an emissions 
value from DOE. DOE will publish this 
guidance and procedures, including a 
process for, under limited circumstances, 
a revision to DOE’s initial assessment of 
an emissions value on the basis of revised 
technical information or facility design 
and operation.

(6) LCA model for determining an 
emissions value for C&G Facilities. The 
rules provided in §1.45Y-5(h)(6) regard-
ing the designation of an LCA model or 
models for determining an emissions 
value for C&G Facilities apply for pur-
poses of section 48E and this section.

(7) Effect of PER. A taxpayer who files 
for a PER must use a PER determined by 
the Secretary to determine eligibility for 
the section 48E credit, provided all other 
requirements of section 48E are met. The 
Secretary’s PER determination is not an 
examination or inspection of books of 
account for purposes of section 7605(b) 
of the Code and does not preclude or 
impede the IRS (under section 7605(b) or 
any administrative provisions adopted by 
the IRS) from later examining a return or 
inspecting books or records with respect 
to any taxable year for which the section 
48E credit is claimed. Further, a PER 
determination does not signify that the 
IRS has determined that the requirements 
of section 48E have been satisfied for any 
taxable year.

(i) Determining anticipated green-
house gas emissions rate—(1) In gen-
eral. A facility’s anticipated greenhouse 
gas emissions rate must be objectively 
determined based on an examination of 
all the facts and circumstances. Certain 
Non-C&G Facilities, such as the facilities 

described in §1.45Y-5(c)(2), may have an 
anticipated greenhouse gas emissions rate 
that is not greater than zero based on the 
technology and practices they rely upon 
to generate electricity. For facilities that 
require the use of certain fuel sources, 
which may vary, or carbon capture and 
sequestration, to generate electricity with 
a greenhouse gas emissions rate that is not 
greater than zero, objective indicia that 
such facilities will use such fuel sources 
or operate such carbon capture equipment, 
as applicable, in a manner that results in 
a greenhouse gas emissions rate that is 
not greater than zero for at least 10 years 
beginning from the date the facility is 
placed in service are required to establish 
a reasonable expectation that the combi-
nation of fuel, type of facility, and practice 
will result in a greenhouse gas emissions 
rate that is not greater than zero. Taxpay-
ers must attest under penalty of perjury 
that the anticipated greenhouse gas emis-
sions rate as determined under the statute 
and these final regulations is not greater 
than zero. A facility subject to legally 
binding Federal or State permit condi-
tions requiring that the facility operate in 
a manner that would be incompatible with 
a greenhouse gas emissions rate of not 
greater than zero is not a facility for which 
the anticipated greenhouse gas emissions 
rate is not greater than zero.

(2) Examples of objective indicia. 
Examples of objective indicia that may 
establish an anticipated greenhouse gas 
emissions rate that is not greater than zero 
for specific elements of the type of facil-
ity, fuel source, or practice include, but are 
not limited to:

(i) Co-location of the facility with a 
fuel source (for example, an anaerobic 
digester) for which the combination of 
fuel, type of facility, and practice is rea-
sonably expected to result in a greenhouse 
gas emissions rate that is not greater than 
zero;

(ii) A 10-year binding written contract 
to purchase fuels for which the combina-
tion of fuel, type of facility, and practice is 
reasonably expected to result in a green-
house gas emissions rate that is not greater 
than zero;

(iii) A facility type that only accommo-
dates one type of fuel or a small range of 
fuels for which the combination of fuel, 
type of facility, and practice is reasonably 
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expected to result in a greenhouse gas 
emissions rate that is not greater than zero; 

(iv) A 10-year binding written con-
tract for the permanent geological storage 
(including after injection into an enhanced 
oil and gas recovery (EOR) project) or uti-
lization of qualified carbon dioxide from 
the facility for which the combination of 
fuel, type of facility, and capture and prac-
tice is reasonably expected to result in a 
greenhouse gas emissions rate that is not 
greater than zero; or

(v) A legally binding Federal or State 
air permit which requires, as a condition 
of the permit, that the facility operates in 
a manner for which the combination of 
fuel, type of facility, and practice is rea-
sonably expected to result in a greenhouse 
gas emissions rate that is not greater than 
zero and that any captured carbon dioxide 
is permanently geologically stored and 
subjects the holder to civil or criminal 
penalties in the event the relevant permit 
requirements are breached.

(j) Reliance on Annual Table or pro-
visional emissions rate. Taxpayers may 
rely on the Annual Table in effect as of 
the date a facility began construction or 
the provisional emissions rate determined 
by the Secretary for the taxpayer’s facil-
ity under paragraph (h)(4) of this section 
to determine the facility’s greenhouse gas 
emissions rate, provided that the facility 
continues to operate as a type of facility 
that is described in the Annual Table or 
the facility’s emissions value request, as 
applicable, for the entire taxable year.

(k) Substantiation—(1) In general. 
A taxpayer must maintain in its books 
and records documentation regarding 
the design and operation of a facility 
that establishes that such facility had an 
anticipated greenhouse gas emissions rate 
that is not greater than zero in the year in 
which the section 48E credit is determined 
and operated with a greenhouse gas emis-
sions rate that is not greater than 10 grams 
of CO2e per kWh during each year of the 
recapture period that applies for purposes 
of section 48E(g).

(2) Sufficient substantiation. Docu-
mentation sufficient to substantiate that 
a facility had a greenhouse gas emis-
sions rate, as determined under this sec-
tion, not greater than 10 grams of CO2e 
per kWh during each year of the recap-
ture period that applies for purposes of 
section 48E(g) includes documentation 
or a report prepared by an unrelated 
party that verifies the facility’s actual 
emissions rate. A facility described 
in §1.45Y-5(c)(2) can maintain suffi-
cient documentation to demonstrate a 
greenhouse gas emissions rate that is 
not greater than 10 grams of CO2e per 
kWh during each year of the recapture 
period that applies for purposes of sec-
tion 48E(g) by showing that it is the 
type of facility described in §1.45Y-5(c)
(2). The Secretary may determine that 
other types of facilities can sufficiently 
substantiate a greenhouse gas emissions 
rate, as determined under this section, 
that is not greater than 10 grams of CO2e 

per kWh during each year of the recap-
ture period that applies for purposes of 
section 48E(g) with certain documenta-
tion and will describe such facilities and 
documentation in IRS forms or instruc-
tions or in publications or guidance pub-
lished in the Internal Revenue Bulletin. 
See §601.601 of this chapter. For such 
other types of facilities that utilize bio-
mass feedstocks, the taxpayer must sub-
stantiate that the source of such fuels or 
feedstocks used are consistent with the 
taxpayer’s claims. For all facilities that 
utilize unmarketable feedstocks that 
are indistinguishable from marketable 
feedstocks (for instance, after process-
ing), the taxpayer will be required to 
maintain documentation substantiating 
the origin and original form of the feed-
stock. 

(l) Applicability date. This section 
applies to qualified facilities placed in ser-
vice after December 31, 2024, and during 
a taxable year ending on or after January 
15, 2025.

Douglas W. O’Donnell, 
Deputy Commissioner.

Approved: December 31, 2024.

Aviva R. Aron-Dine, 
Deputy Assistant Secretary of the 

Treasury (Tax Policy).

(Filed by the Office of the Federal Register January 
7, 2025, 4:15 p.m., and published in the issue of the 
Federal Register for January 15, 2025, 90 FR 4006)
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Definition of Terms
Revenue rulings and revenue procedures 
(hereinafter referred to as “rulings”) that 
have an effect on previous rulings use the 
following defined terms to describe the 
effect:

Amplified describes a situation where 
no change is being made in a prior pub-
lished position, but the prior position is 
being extended to apply to a variation of 
the fact situation set forth therein. Thus, 
if an earlier ruling held that a principle 
applied to A, and the new ruling holds that 
the same principle also applies to B, the 
earlier ruling is amplified. (Compare with 
modified, below).

Clarified is used in those instances 
where the language in a prior ruling is 
being made clear because the language 
has caused, or may cause, some confu-
sion. It is not used where a position in a 
prior ruling is being changed.

Distinguished describes a situation 
where a ruling mentions a previously pub-
lished ruling and points out an essential 
difference between them.

Modified is used where the substance 
of a previously published position is being 
changed. Thus, if a prior ruling held that a 
principle applied to A but not to B, and the 

new ruling holds that it applies to both A 
and B, the prior ruling is modified because 
it corrects a published position. (Compare 
with amplified and clarified, above).

Obsoleted describes a previously pub-
lished ruling that is not considered deter-
minative with respect to future transactions. 
This term is most commonly used in a ruling 
that lists previously published rulings that 
are obsoleted because of changes in laws or 
regulations. A ruling may also be obsoleted 
because the substance has been included in 
regulations subsequently adopted.

Revoked describes situations where the 
position in the previously published ruling 
is not correct and the correct position is 
being stated in a new ruling.

Superseded describes a situation where 
the new ruling does nothing more than 
restate the substance and situation of a 
previously published ruling (or rulings). 
Thus, the term is used to republish under 
the 1986 Code and regulations the same 
position published under the 1939 Code 
and regulations. The term is also used 
when it is desired to republish in a single 
ruling a series of situations, names, etc., 
that were previously published over a 
period of time in separate rulings. If the 

new ruling does more than restate the sub-
stance of a prior ruling, a combination of 
terms is used. For example, modified and 
superseded describes a situation where the 
substance of a previously published ruling 
is being changed in part and is continued 
without change in part and it is desired to 
restate the valid portion of the previously 
published ruling in a new ruling that is 
self contained. In this case, the previously 
published ruling is first modified and then, 
as modified, is superseded.

Supplemented is used in situations in 
which a list, such as a list of the names of 
countries, is published in a ruling and that 
list is expanded by adding further names 
in subsequent rulings. After the original 
ruling has been supplemented several 
times, a new ruling may be published that 
includes the list in the original ruling and 
the additions, and supersedes all prior rul-
ings in the series.

Suspended is used in rare situations 
to show that the previous published rul-
ings will not be applied pending some 
future action such as the issuance of new 
or amended regulations, the outcome of 
cases in litigation, or the outcome of a 
Service study.

Abbreviations
The following abbreviations in current 
use and formerly used will appear in 
material published in the Bulletin.

A—Individual.
Acq.—Acquiescence.
B—Individual.
BE—Beneficiary.
BK—Bank.
B.T.A.—Board of Tax Appeals.
C—Individual.
C.B.—Cumulative Bulletin.
CFR—Code of Federal Regulations.
CI—City.
COOP—Cooperative.
Ct.D.—Court Decision.
CY—County.
D—Decedent.
DC—Dummy Corporation.
DE—Donee.
Del. Order—Delegation Order.
DISC—Domestic International Sales Corporation.
DR—Donor.
E—Estate.
EE—Employee.
E.O.—Executive Order.
ER—Employer.

ERISA—Employee Retirement Income Security Act.
EX—Executor.
F—Fiduciary.
FC—Foreign Country.
FICA—Federal Insurance Contributions Act.
FISC—Foreign International Sales Company.
FPH—Foreign Personal Holding Company.
F.R.—Federal Register.
FUTA—Federal Unemployment Tax Act.
FX—Foreign corporation.
G.C.M.—Chief Counsel’s Memorandum.
GE—Grantee.
GP—General Partner.
GR—Grantor.
IC—Insurance Company.
I.R.B.—Internal Revenue Bulletin.
LE—Lessee.
LP—Limited Partner.
LR—Lessor.
M—Minor.
Nonacq.—Nonacquiescence.
O—Organization.
P—Parent Corporation.
PHC—Personal Holding Company.
PO—Possession of the U.S.
PR—Partner.
PRS—Partnership.

PTE—Prohibited Transaction Exemption.
Pub. L.—Public Law.
REIT—Real Estate Investment Trust.
Rev. Proc.—Revenue Procedure.
Rev. Rul.—Revenue Ruling.
S—Subsidiary.
S.P.R.—Statement of Procedural Rules.
Stat.—Statutes at Large.
T—Target Corporation.
T.C.—Tax Court.
T.D.—Treasury Decision.
TFE—Transferee.
TFR—Transferor.
T.I.R.—Technical Information Release.
TP—Taxpayer.
TR—Trust.
TT—Trustee.
U.S.C.—United States Code.
X—Corporation.
Y—Corporation.
Z—Corporation.
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