











Intermittent Pneumatic Controlld?opulation Distributiors
Cumulative distribution functions (CDFs) were fitted to the data to facilitate visualization of the relative

populations (properly functioning vs. malfunctioning across regions). Weibull CDFs were fitted to the
average emission rate data. Figure 6 shows the CDFs fitted to emission rates for the malfunctioning and
properly functioning intermittent pneumatic controllers, respectively. Minimally emitting controllers
were omitted from the fitting procedure because fitting a continuous distribution to data that contains a
large number of non-unique data points leads to poor distribution fits. Those data were added back into
the probability distribution plots (Figures 7 and 8).

Figure 6: Top panel: Malfunctioning intermittent pneumatic controller emission rates (black circles) with
fitted CDF (red line). ~ Bottom panel: Properly functioning intermittent pneumatic controller emission
rates (black circles) with fitted CDF (red line) excluding minimally emitting data.

Table 4: Parameters of the Weibull CDF distributions fitted to the malfunctioning and properly
functioning data (excluding minimally emitting).

Weibull scale Weibull shape
parameter parameter
Properly functioning 0.2735 0.5463
Malfunctioning 17.4266 0.6294

The relative contribution of emissions as a function of emission rate for properly functioning and
malfunctioning intermittent vent pneumatic controllers, including minimally emitting pneumatic
controllers, is shown in Figure 7. The malfunctioning intermittent controllers account for about 98% of
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the measured emissions from intermittent vent controllers. The primary driver of emissions in this
dataset are the highest emissions from malfunctioning intermittent vent pneumatic controllers. The top
15 pneumatic controller emission rates (15 of the 263 or ~5.7 %), which were malfunctioning and
emitting at a rate of at least 60 SCFH, account for about 51% of the emissions from all 263 intermittent

pneumatic controllers.

Relative Emission Contribution
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Figure 7: Relative contribution of properly functioning intermittent pneumatic controllers including
minimal emitting controllers (black line), malfunctioning intermittent pneumatic controllers (red line),
and the Subpart W intermittent vent pneumatic controller emission factor (green line).

A similar analysis was performed on the subsets of data for each of the four basins included in this
study. The relative contributions of emissions for each region as a function of emission rate for properly
functioning and malfunctioning pneumatic controllers, including minimally emitting pneumatic
controllers, are shown in Figure 8, while Table 5 provides the Weibull scale and shape parameters for
the fits. Note that there was only one malfunctioning pneumatic controller in the Permian basin so a fit

was not possible.
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Figure 8: Top panel: Relative contribution of emissions for properly functioning intermittent pneumatic
controllers, including minimally emitting controllers, by basin. Bottom panel: Relative contribution of
emissions for malfunctioning intermittent pneumatic controllers by basin.

For both panels: The black line represents all the data (Figure 8). The red line represents the Anadarko
basin, the green line represents the Gulf Coast basin, the blue line represents the San Juan basin. The
green dashed line represents the Subpart W intermittent vent pneumatic controller emission factor.
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Table 5: Weibull distribution parameters for properly
and malfunctioning pneumatic controllers for the four basins.

Basin \ Weibull scale parameter \ Weibull shape parameter
Properly Functioning
Anadarko 0.3377 1.3425
Gulf Coast 0.8784 0.7180
Permian 0.5451 1.5642
San Juan 0.4349 1.0913
Malfunctioning
Anadarko 5.0269 0.8210
Gulf Coast 32.9045 0.9568
Permian --- ---
San Juan 9.1526 0.5492




Emission Factor Development

The Gulf Coast basin contributed the largest number of emitters and volume of emissions to the
malfunctioning intermittent controller category as well as total emissions in this study. The Gulf Coast
basin had 13 of the 14 top emitting intermittent pneumatic controllers. The remaining top emitting
malfunctioning intermittent pneumatic was located in the San Juan basin. Excluding the single top
emitter for the San Juan basin drops the mean emission rate value per malfunctioning intermittent
controller for the San Juan basin from 17.4 SCFH to 7.5 SCFH and also significantly alters the Weibull
scale parameter in the CDF fit for malfunctioning intermittent pneumatic controllers in the San Juan
basin from 9.1526 to 5.6217. This illustrates the sensitivity of the pneumatic controller emission rate to
the distribution of properly functioning and malfunctioning intermittent pneumatic controllers.

The skewed distribution of emissions, where a small number of malfunctioning intermittent pneumatic
controllers accounted for the majority of measured emissions, suggests that a malfunctioning pneumatic
controller monitoring and repair program may be effective in reducing emissions far below the current
emissions estimates. Many operators report that they voluntarily practice such an inspection program in
locations where the company is already performing leak detection and repair inspections.

Unfortunately, there is no opportunity to demonstrate the reductions that such a program achieves
because Subpart W requires the application of a single factor in the tabulation of intermittent vent
pneumatic controller emissions irrespective of whether the controller is functioning properly or
malfunctioning.

Table 6 shows the detectable portion of this study’s measured emissions under different detection
threshold scenarios. Malfunctioning intermittent vent pneumatic controllers emitting at a rate > 2 SCFH
(an emission rate likely detectable with an optical gas imaging camera) account for about 97.6 % of the
total emissions based upon the intermittent vent pneumatic controllers measured in this study. For a
threshold of 10 SCFH, which may be detectible by audio-visual-olfactory (AVO) monitoring, about 92.3%
of the emissions could potentially be located and significantly reduced.

Table 6: Specified detection threshold, the number and percentage of malfunctioning intermittent
pneumatic controllers emitting above that threshold, as well as the percentage of total intermittent vent
controller emissions represented by malfunctioning controllers emitting above the specified threshold.

Detection # of Intermittent % of Intermittent Detectable % of Total
Threshold pneumatic controllers | pneumatic controllers Intermittent Controller
(SCFH) Emissions
2 78 29.6 97.65
4 66 24.6 96.04
6 61 22.7 95.05
10 51 19.3 92.30
25 35 13.3 81.78
50 19 7.2 59.97
75 8 3.0 31.51
100 2 0.8 11.25
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A stratified emission factor approach (e.g. Table 3) could be applied to intermittent pneumatic
controllers to account for properly functioning and malfunctioning controllers. The approach is
analogous in design to application of leaker emission factors for equipment leaks in Subpart W when an
OGl leak inspection program is in place. Such an approach would enable demonstration of reductions by
operators who are voluntarily conducting pneumatic controller inspections and potentially incentivize
further voluntary inspections to identify malfunctioning pneumatic controllers.
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Re: Revisions and Confidentiality Determinations for Data Elements under the Greenhouse Gas Reporting Rule; Docket
No. EPA-HQ-OAR-2019-0424

Dear Ms. Bohman:

The American Petroleum Institute, the American Exploration & Production Council, Independent Petroleum Association
of America, The Petroleum Alliance of Oklahoma, and the Offshore Operators Committee (collectively "Industry Trades")
appreciate the opportunity to offer comments to the U.S. Environmental Protection Agency (EPA) on the proposed
“Revisions and Confidentiality Determinations for Data Elements under the Greenhouse Gas Reporting Rule” (proposed
on May 22, 2023). With this submittal, the Industry Trades seek to continue our participation in the rulemaking process
as a collaborative stakeholder by providing meaningful solutions to address EPA’s goals while addressing the burden of
data collection (and identifying potential unintended consequences) that could result if the rulemaking is finalized as
proposed.

We have participated as key collaborative stakeholders throughout the process of developing the EPA Greenhouse Gas
Reporting Program (GHGRP) by contributing expertise and proposing solutions that address EPA's policy goals while
reflecting the reality of the industry and its evolving day-to-day operating practices. The Industry Trades have directed
our efforts toward seeking a balance between the burden of data collection and reporting, the need to protect sensitive
information and ensure that reporting requirements are placed on the correct reporters, and the need for providing the
highest quality data that will help inform decision makers and the public.

These comments reflect our continued interest in the evolution of the GHGRP to provide an accurate accounting of
greenhouse gas (GHG) emissions from facilities across the full value chain of the oil and natural gas industry. Our
comments cover concerns and recommendations in the wide range of sectors that relate to the operations of our
collective members.

INDUSTRY TRADES' INTERESTS

The American Petroleum Institute (API) is the national trade association representing America's oil and natural gas
industry. Our industry supports more than 11 million U.S. jobs and accounts for approximately 8 percent of U.S. GDP.
API's nearly 600 members, from fully integrated oil and natural gas companies to independent companies, comprise all
segments of the industry. API's members are producers, refiners, suppliers, retailers, pipeline operators and marine
transporters as well as service and supply companies providing much of our nation's energy. APl was formed in 1919 as a
standards-setting organization and is the global leader convening subject matter experts from across the industry to
establish, maintain, and distribute consensus standards for the oil and natural gas industry. API has developed more than
800 standards to enhance operational safety, environmental protection, and sustainability in the industry.
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Additionally, API has a history of working with EPA to refine and improve data collection, emission estimation and
emission reporting under various subparts of the GHGRP. API has worked with both EPA and the regulated industry for
more than two decades in developing methodologies for estimating greenhouse gas emissions from oil and natural gas
operations. APl's first Compendium of GHG Emissions Methodologies for the Oil and Natural Gas Industry (the
Compendium) was published in 2001. As reflected in EPA's efforts to revise the GHGRP and API's recent publication of a
4th edition of the Compendium (November 2021), our abilities to estimate and measure greenhouse gas emissions are
continually evolving.

The American Exploration & Production Council (AXPC) is a national trade association representing 30 of the largest
independent oil and natural gas exploration and production companies in the United States. AXPC companies are among
leaders across the world in the cleanest and safest onshore production of oil and natural gas, while supporting millions of
Americans in high-paying jobs and investing a wealth of resources in our communities. Dedicated to safety, science, and
technological advancement, our members strive to deliver affordable, reliable energy while positively impacting the
economy and the communities in which we live and operate. As part of this mission, AXPC members understand the
importance of ensuring positive environmental and public-welfare outcomes and responsible stewardship of the nation’s
natural resources. It is important that regulatory policy enables us to support continued progress on both fronts through
innovation and collaboration.

The Independent Petroleum Association of America (IPAA) represents the thousands of independent oil and natural gas
explorers and producers, as well as the service and supply industries that support their efforts, that will be significantly
affected by the actions resulting from this regulatory proposal. Independent producers drill about 91 percent of oil and
natural gas wells in the U.S., producing 83 percent of oil and 90 percent of natural gas in the U.S.

The Petroleum Alliance of Oklahoma (The Alliance) represents more than 1,400 individuals and member companies and
their tens of thousands of employees in the upstream, midstream, and downstream sectors and ventures ranging from
small, family-owned businesses to large, publicly traded corporations. The Alliance’s members produce, transport,
process and refine the bulk of Oklahoma’s crude oil and natural gas and play an essential role in providing products and
solutions to improve human health and welfare, power the global economy, and make modern life possible. Abundant,
clean-burning natural gas has enabled the United States to become the global leader in greenhouse gas emissions
reductions. The Alliance’s members have and will continue to deploy technologies that result in meaningful greenhouse
gas emission reductions through innovative solutions and breakthrough technologies while meeting the energy demands
of today and the future.

The Offshore Operators Committee (OOC) is an offshore energy trade association that serves as a technical advocate for
over 90% of the companies operating on the U.S. Outer-Continental Shelf (OCS). Founded in 1948, the OOC has evolved
into the principal technical representative regarding regulation of offshore energy operations. Our members include
operators and service providers working to ensure safe production of offshore energy for the workforce and the
environment.
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Industry Trades’ Comments on EPA’s “Revisions and Confidentiality Determinations for
Data Elements under the Greenhouse Gas Reporting Rule”

Docket ID No. EPA-HQ-OAR-2019-0424

1. Introduction

The Industry Trades support efforts to improve accuracy and enhance consistency between regulatory programs as it
relates to greenhouse gas (GHG) reporting. The comments provided herein reflect feedback from the Industry Trades on
the proposed changes to the GHGRP for subparts impacting the oil and natural gas industry, with a particular focus on
the newly proposed Subpart B’s burdensome reporting and recordkeeping requirements as well as potential unintended
consequences resulting from these requirements. The Industry Trades are respectfully submitting comments on the
following subparts:

e Subpart A — General Provisions

e  Subpart B — Energy Consumption

e Subpart C— General Stationary Fuel Combustion
e Subpart P — Hydrogen Production

e Subpart Y — Petroleum Refineries

e  Subpart PP — Suppliers of Carbon Dioxide

e  Subpart UU — Injection of Carbon Dioxide

e  Subpart WW — Coke Calciners

As presented in Sections 2 and 3 below, the Industry Trades’ comments are organized by proposed amendments to
current subparts and proposed new subparts, respectively.

2. Comments on Proposed Amendments to 40 CFR Part 98

1. Subpart A —General Provisions

a. The Industry Trades support EPA’s proposal to update the Global Warming Potentials (GWPs) for calculating CO,-
equivalent (CO2e) emissions of non-CO; gases (CH4, N,O, HFCs, PFCs, SFe, and NFs) to reflect updated estimates
contained in the Intergovernmental Panel on Climate Change’s (IPCC’s) Fifth Assessment Report (AR5), based on
a 100-year time horizon. We agree with EPA’s proposal to use the 100-year GWP for methane. The proposed
GWP changes to Table A-1 in Subpart A are aligned with the Inventory of U.S. Greenhouse Gas Emissions and
Sinks [i.e., the U.S. EPA GHG Inventory (GHGI)] and complies with the United Nations Framework Convention on
Climate Change (UNFCCC) decision to use GWP values from the IPCC AR5 in national reporting by countries by
the end of 2024.

While the Industry Trades agree with the proposed revisions to the GWPs included in Subpart A, the Industry
Trades request that EPA clarify in the preamble to this proposed rulemaking the impacts on the reported total
CO.e emissions due to changing the GWP (particularly for methane), without any actual change in mass
emissions. With an increased focus on methane emissions from the oil and natural gas industry, it is important to
inform stakeholders that future increases in CO,e emissions due to the change in GWP are not reflective of any
actual mass emission increases. Likewise, the Industry Trades recommend that the EPA acknowledge that
combustion CO,e emissions will be impacted from both the reduction in N;O GWP, as well as the increase in CHy
GWP.
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2. Subpart C— General Stationary Fuel Combustion
The EPA’s proposed revisions include requirements to report emissions from the stationary combustion category that

result from an electricity generating unit (EGU) and to report an estimated fraction of total emissions from a multi-
unit group of combustion sources under 40 CFR 98.36(c) attributable to EGUs. The preamble to the supplemental
proposed rule states that “some manufacturing facilities, such as petroleum refineries and pulp and paper
manufacturers, operate stationary combustion sources that generate electricity. Reporting of an EGU indicator for
these units would allow the EPA to assign the emissions from any electricity generating units at the facility more
appropriately to the power plant sector.”?

a.

An EGU is not specifically defined within Subpart A or Subpart C; the definition of an “electricity generation
source category” EGU found in Subpart D in 98.40 includes only EGUs that are subject to monitoring and
reporting requirements found in 40 CFR Part 75. While EGUs are not defined in Subpart A explicitly, a footnote to
Table A-7, “Data Elements that Are Inputs to Emission Equations and for Which the Reporting Deadline is March
31, 2015” states that for sources reporting under Subpart C (cited below with emphasis added). The Industry
Trades are seeking clarification on the definition of an EGU for this reporting element; as proposed, it is unclear
what units would meet this reporting requirement. The Industry Trades support a definition that aligns with the
footnote presented under Table A-7:

Required to be reported only by: (1) Stationary fuel combustion sources (e.g., individual units, aggregations of
units, common pipes, or common stacks) subject to subpart C of this part that contain at least one combustion
unit connected to a fuel-fired electric generator owned or operated by an entity that is subject to regulation of
customer billing rates by the PUC (excluding generators connected to combustion units subject to 40 CFR part
98, subpart D) and that are located at a facility for which the sum of the nameplate capacities for all such
electric generators is greater than or equal to 1 megawatt electric output; and (2) stationary fuel combustion
sources (e.g., individual units, aggregations of units, common pipes, or common stacks) subject to subpart C of
this part that do not meet the criteria in (1) of this footnote that elect to report these data elements, as provided
in § 98.36(a), for reporting year 2014.

Additionally, the Industry Trades propose that the definition of an EGU specifically exclude drivers used to power
equipment including but not limited to compressors and pumps.

The Industry Trades also propose that the EPA provide clarification and flexibility to 98.34(e), which references
98.34(d) to determine the biogenic portion of CO, emissions. Since gaseous fuels can be sampled prior to
combustion for biogenic content and used to determine the biogenic portion of CO, emissions, the Industry
Trades propose the following additional language (in red) to provide options to use other approved sampling
standards or industry standard practices:

“(e) For other units that combust combinations of biomass fuel(s) (or heterogeneous fuels that have a biomass
component, e.g., tires) and fossil (or other non-biogenic) fuel(s), in any proportions, ASTM D6866-16 and ASTM
D7459-08 (both incorporated by reference, see §98.7) may be used to determine the biogenic portion of the CO,
emissions in every calendar quarter in which biomass and non-biogenic fuels are co-fired in the unit. Follow the
procedures in paragraph (d) of this section. As an alternative to ASTM D7459-08 and paragraph (d), an entity
may also use a method published by a consensus-based standards organization, if such a method exists, or you

1 88 Fed. Reg. at 32873.
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may use industry standard practice. The method(s) used shall be documented in the GHG Monitoring Plan
required under 98.3(g)(5). If the primary fuel for multiple units at the facility consists of tires, and the units are
fed from a common fuel source, testing at only one of the units is sufficient.”

c. Inthe proposed revisions to Subpart C, EPA should move all combustion calculations and reporting requirements
from Subpart W to Subpart C in order to avoid confusion in reporting natural gas combustion emissions, as
previously articulated in the Industry Trades’ comments submitted on October 6, 2022.2

d. Additionally, site-specific CH4 emission factors may be available for certain equipment from the equipment
manufacturer or from acceptable testing methodologies. EPA should allow for the use of site-specific CH,4
emission factors as an alternative to the CH4 emission factors in Tables C-2 or Table W-9, with the following
proposed addition (below, in red) to 98.33(c)(1) through 98.33(c)(4). Required use of generic factors
disincentivizes reporters to mitigate and reduce methane emissions. This change would also be consistent with
the recently proposed updates to 40 CFR Part 98, Subpart W.

EF = Fuel-specific default emission factor for CH4 or N0, from Table C-2 of this subpart (kg CH,4 or N,O per
mmBtu), except for natural gas compressor drivers at facilities subject to subpart W of this part, which must use
the applicable CH4 emission factor from Table W9 to subpart W of this part, Table C-2, or site-specific emission
factors.

3. Subpart P — Hydrogen Production

In general, this subpart proposes to include all facilities that produce a hydrogen product(s) including non-merchant
hydrogen production process units previously reported under Subpart Y (Petroleum Refineries) and captive plants,
but excludes reporting of catalytic reforming units. EPA also proposes that the associated steam consumption for
these units and their fuel usage previously reported under Subpart C (Combustion) be reported under Subpart P.

a. The Industry Trades support the exemption to the source category in 40 CFR 98.160(b)(1)(B) clearly excluding
catalytic reforming units covered under Subpart Y from reporting in Subpart P.

b. The Industry Trades do not support amending the source category requiring reporters to report combustion from
hydrogen production process units under Subpart P in lieu of Subpart C as proposed in 40 CFR 98.160(c). These
units may not be metered separately from other combustion units located at an integrated facility such as a
refinery with a hydrogen production unit; therefore, we recommend reporting stationary combustion emissions
from hydrogen production under Subpart C. If those emissions have to be reported under Subpart P instead of
Subpart C, EPA shall allow engineering estimation for fuel consumption to avoid burdensome retrofitting of fuel
meters.

c. The Industry Trades are also concerned that reporting the net quantity of steam consumed as proposed under 40
CFR 98.166(b)(9) could result in duplicative reporting based on what is proposed to be reported under Subpart B
(i.e., where steam is provided by a third-party supplier). The Industry Trades respectfully request removal of this
requirement from Subpart P.

d. EPAis seeking comment as to how to determine when or how a source will trigger or cease to report under
Subpart P. EPA is proposing to use hydrogen production rates as the trigger for GHG reporting, instead of direct
GHG emissions. EPA believes this approach will capture hydrogen production units which use energy (rather than

2 APl comments to EPA’s proposed GHGRP Rule, October 6, 2022.
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fossil fuel combustion). The Industry Trades believe that these types of units will frequently be part of a larger
operation already subject to GHG reporting, and energy consumption will be captured under Subpart B.

The Industry Trades offer the following recommendations on the provisions to cease reporting:

i) Hydrogen production process units which produce hydrogen but emit no direct GHG emissions
should become eligible to cease reporting starting January 1 of the following year after the
cessation of direct GHG emitting activities associated with the process;

i) If the direct GHG emissions remain below 15,000 MT CO2e or between 15,000 and 25,000 MT
CO2e, the Industry Trades recommend that reporting would be required for 3 or 5 years
respectively, aligned with the existing Part 98 reporting off-ramp provisions; or

iii) If EPA establishes a hydrogen production threshold for reporting, then the Industry Trades
recommend that falling below that production threshold should be the trigger for cessation of
reporting, either starting January 1 of the following year or on a parallel structure to the 3- and
5-year off-ramp emission thresholds.

The Industry Trades recommend that if the hydrogen production unit continues to combust fuel or is part of a
larger process with multiple (or comingled) combustion units, those emissions will continue to be reported
under Subpart C, consistent with the Industry Trades’ recommendation above. Similarly, if the process unit is
part of a refinery, any non-combustion energy consumption related to the process unit will be captured under
proposed Subpart B.

e. EPA s seeking input on requiring sales information for hydrogen production. There are several reasons the
Industry Trades believe this should not be required unless proposed through a separate rulemaking process.

i First, it is important to note that the hydrogen market is in its very early stages, and it is unknown how
hydrogen for energy consumption may evolve in the near or longer term. Codifying this in the regulation
will require a full regulatory rulemaking process to address changing market conditions. As this market is
evolving, it is possible this proposed new GHGRP requirement will become overly burdensome without
providing useful information.

i Second, this information is considered “Confidential Business Information” (CBI) by both the seller
and/or the buyer and may be restricted by confidentiality provisions in sales contracts; therefore, it
should not be publicly reported.

iii. Finally, it is not clear how this information would be used by EPA; information necessary to determine
emissions intensity is already provided in Subpart P.

If EPA disagrees with the recommendations above, the Industry Trades recommend limiting the reporting
requirement to include only bulk hydrogen sales quantities, without specifying individual buyers identities
and sales quantities. If reporting sales information is required, the Industry Trades recommend reporting at
corporate level, rather than individual transactions, and that a cut-off threshold for reporting be established,
similar to Subpart NN.
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4. Subpart Y — Petroleum Refineries

Proposed revisions to Subpart Y include deletion of the reference to non-merchant hydrogen production plants and
to coke calcining units as these are being addressed in Subparts P and WW, respectively. Additionally, EPA is
proposing to include a requirement to report the capacity of each asphalt blowing unit.

The Industry Trades support the removal of reporting requirements for non-merchant hydrogen production plants in
Subpart Y, and instead report these units under Subpart P. Likewise, the Industry Trades support the reporting of
coke calcining units in the newly added Subpart WW.

EPA’s rationale for requesting the capacity of each asphalt blowing unit is not clear to the Industry Trades, nor is it
clear how this data would be used. t is unclear how the individual capacity data will support more accurate
reporting. With the additional data collection and reporting requirements, the Industry Trades would like to better
understand EPA’s reasoning for requesting this information, so that we can recommend the most appropriate and
effective data to meet EPA’s objectives.

5. Subpart PP —Suppliers of Carbon Dioxide

As proposed, reporters would be required to report the facility identification number associated with the annual
GHG reports for each Subpart RR and VV facility to which CO; is provided. Additionally, EPA is seeking comment on
whether to expand the reporting requirements for all receivers of CO,, not just those facilities subject to Subparts RR
and VV.

a. The Industry Trades support EPA’s efforts to increase accuracy in tracking supplies of CO; in the economy, but
request EPA to analyze whether both senders and receivers of CO; reporting is redundant.

b. The Industry Trades also recommend that EPA provides additional information on how CO; suppliers for export
could appropriately address exports in their report. For example, clarity in reporting is needed to address
situations in which a company supplies CO; to a non-reporter that is a subsidiary of a larger company that does
report.

c. EPAis seeking comment on further expanding the list of end-use applications reported in 40 CFR 98.426(f) to
better account for and track emerging CO; end uses. Similar to our comments under Subpart P, the market for
CO;, utilization continues to develop. As such, the Industry Trades are recommending EPA allow, in this
rulemaking, flexibility in how this information is reported by allowing reporters the ability to select from a
representative range of end-uses, including allowing for instances when the end-use is ‘other’. The Industry
Trades believe that this information could be captured in EPA’s forms and updated as needed to account for
innovation in this emerging market.

6. Subpart UU — Injection of Carbon Dioxide

The Industry Trades support EPA’s efforts to increase clarity and reduce the potential for double counting of reported
emissions. In addition, the Industry Trades support EPA’s proposal to revise the proposed text in 40 CFR 98.470(c)
from “are not required to report” to “shall not report.”

3. Comments on Proposed New Source Categories to Part 98

1. Subpart B—Energy Consumption
This newly proposed subpart will require those reporters that are already subject to reporting under existing
provisions in 40 CFR Part 98 to:
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e Report the quantity of purchased electricity and thermal energy products;

e Develop a Metered Energy Monitoring Plan (MEMP), which includes identifiers for each meter (including
photographs), accuracy specifications, manufacturer’s certifications, and other details;

e Keep documentation of quality assurance for purchased electricity monitoring including documentation that
meters are conforming with appropriate ANSI standards;

e Keep documentation of quality assurance for purchased thermal energy including copies of the most recent
audit of the accuracy of each meter in the purchasing agreement, and if the audit is more than 5 years old,
documentation of a request for a new audit to the energy provider (and auditing the meter every 5 years); and

e Report multiple pieces of information for every bill for every purchased energy product meter, as well as
requiring submittal of representative billing statements for each purchasing agreement.

The Industry Trades believe many of the provisions within the proposed regulation are extremely burdensome for
geographically disparate operations such as those found in the oil and natural gas industry and focus our
comments on the unique challenges associated with the meter-level recordkeeping and segment level reporting.
In general, the Industry Trades believe there are ways to provide energy consumption information to EPA in a way
that achieves EPA’s policy goal while not imposing overly burdensome requirements to energy purchasers.
Specifically, the Industry Trades recommend EPA to:

e Allow energy purchasers subject to reporting under Subpart W to report energy consumption for all Subpart W
activities within a single AAPG hydrocarbon basin;

e Generally, remove meter-level recordkeeping and reporting requirements for the purchaser of energy. If
required, any such meter-level requirements should be provided by the electricity supplier as the
owner/operator of the meters;

e Remove meter-level QA/QC requirements from the energy purchaser, and instead require energy providers to
ensure meters meet required accuracy requirements as the owners of the equipment;

e Exempt Subpart B reports from the “Substantive Error” provisions found in Subpart A; and

e Remove the requirement for a separate MEMP plan, but instead allow reporters to augment existing GHG
recordkeeping procedures in the Greenhouse Gas Monitoring Plan (as required in 40 CFR 98.3(g)(5), with
additional requirements in subsequent subparts), to include backup documentation, procedures, QA/QC
methodologies and other supporting data. This information would be available upon request by EPA.

The following commentary is provided as context to these recommendations.

The proposed recordkeeping, QA/QC and reporting requirements as proposed in this supplemental rulemaking are
extremely burdensome for oil and natural gas operations and could result in disincentivizing site electrification.
For the oil and natural gas operations that cover a large geographical area consisting of numerous assets, such as
onshore oil and gas production and onshore gathering and boosting where the facility encompasses assets across an
entire American Association of Petroleum Geologists (AAPG) basin, the number of energy providers and the number
of individual meters can be quite significant. For example, in the Permian Basin, a medium-sized upstream operator
could have more than 5,000 individual well sites and tank batteries across more than 70,000 square miles and could
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have hundreds if not thousands of energy meters. Some operations in Alaska and North Dakota have very limited
timeframes during which weather would allow for the proposed meter-specific data collection efforts (e.g., meter
photos, meter numbers, etc.). Providing documentation on a meter-by-meter basis, including billing statements,
would result in an extremely burdensome reporting process, requiring uploading billing statements for hundreds, if
not thousands, of meters for individual reporting entities. This is an excessive reporting requirement given that it is
likely that the vast majority of meters used in the upstream oil and natural gas segment are for very small energy
consuming sites, are not owned or operated by the energy purchaser, and do not serve a specific purpose beyond
the reported values. Additionally, imposing these extremely burdensome recordkeeping, reporting and QA/QC
requirements for energy purchasers could ultimately result in disincentivizing site electrification, which would be in
contrast to the current Administration’s drive toward electrification.

Separating energy consumption between reporting segments (e.g., onshore production versus gathering and
boosting or gas processing) will be particularly challenging for large integrated operations. The Industry Trades
recommend allowing operators subject to Subpart W reporting to report all energy consumption for all reportable
Subpart W operations within a single AAPG hydrocarbon basin. Many oil and natural gas operators in the U.S.
report both onshore production and gathering and boosting within the same basin and across multiple basins. The
proposed data requirements under Subpart B would represent a significant and burdensome data collection effort to
not only collect the meter-level data for these multi-asset facilities, but to also then separate the data between the
onshore production, gathering/boosting and other GHG reporting segments. In many instances, it is not as simple as
a single meter serving a single facility or reporting segment - there are meters recording data across the entire value
chain with overlap between the segments - this further complicates a reporters’ ability to divide that energy
consumption between reporting segments. The Industry Trades request that EPA allow operators who are subject to
reporting under Subpart W to report ALL consolidated energy consumption from Subpart W operations within the
AAPG basin. If required to report energy by Subpart W source category (i.e., by segment), the Industry Trades
request EPA to allow estimation of energy usage between Subpart W facilities, to account for the need to allocate
between different facility types (e.g., onshore production, gathering and boosting, etc.) where meters cover energy
use across the value chain.

Meter level identification, auditing, accuracy and QA/QC requirements should not be incumbent upon the energy
purchaser; instead, these requirements should apply to the meter owner, which is the energy provider. The
Industry Trades are concerned that the monitoring and QA/QC requirements proposed in 40 CFR § 98.24, and the
reporting requirements in 40 CFR §98.26, will be particularly burdensome given that many of the proposed accuracy
and QA/QC requirements would be the responsibility of the energy purchaser rather than the energy provider,
despite the fact the energy purchaser does not own, maintain or control the meters. Placing the responsibility for
the proposed data requirements on the energy purchaser is inappropriate because it is the energy providers (such as
electric utilities) that own and operate the energy meters and are responsible for their accuracy. Further, it is not
uncommon for energy providers to change or replace meters without informing the electricity purchaser; therefore,
reporting any meter-specific data supplied by an energy purchaser could become inaccurate without the knowledge
of the purchaser. Similarly, the energy purchaser does not have access to documentation that the meters conform to
ANSI standards, and likely does not have the ability to request that information from the energy provider.

As proposed, the recordkeeping and reporting requirements in Subpart B require reporting detailed supplemental
data not required by any other subpart in the GHGRP, and therefore should not be required here. Reporters are
not required to submit this level of documentation for other subparts, but instead follow the recordkeeping
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requirements codified in 40 CFR and the appropriate subparts. The Industry Trades support that same approach for
Subpart B. If EPA requires meter-level reporting, the Industry Trades suggest the requirement for supplying energy
meter data should reside with the energy provider, not the purchaser.

The Industry Trades provide additional comments on the following specific aspects of the supplemental proposed
rule.

Meter-Level Accuracy Assurance Requirements Should Not Fall Upon the Energy Purchaser

As described above, the Industry Trades believe energy purchasers should not be held responsible for accuracy
attestations on behalf of energy providers. If an electricity purchaser does not purchase, maintain or monitor meters
used for billing purposes, the burden of demonstrating that the meters meet the accuracy requirements of 40 CFR§
98.24(b) should not fall upon the electricity purchaser; rather, the electricity provider should be responsible for this
demonstration. The Industry Trades respectfully recommend removing the proposed requirements in 40 CFR §
98.24(a)(5) and (b) and requiring energy providers to report these certifications.

Alternatively, the Industry Trades recommend that the certification requirements found in 40 CFR §98.24(a)(5) and
(b) should be provided by each electricity provider for all meters in the service area, rather than a certification on a
meter-by-meter basis.

Meter-Level Recordkeeping and Reporting Requirements

As proposed, 40 CFR § 98.24(a)(2) requires reporters to collect a meter identifier and a photograph of each meter
included in the MEMP. Collecting this information from hundreds or thousands of remote well pads, pipelines, and
compressor stations, many of which are unmanned, will be extremely time consuming and ultimately may not be
accurate. In many (if not nearly all) instances, and as indicated above, electricity purchasers do not own nor control
the meters in use at a site; those meters may be replaced or changed by the energy provider without any notice to
the electricity purchaser. Therefore, not only is this requirement extremely time consuming for the reporters, it
would also fail to meaningfully improve the quality of reported data and the reported information could become
outdated without the knowledge of the reporter.

Additionally, as proposed, 40 CFR 98.26(f) requires operators to report several pieces of data for each meter for each
bill received. This requirement will be extremely burdensome while failing to increase transparency in reporting. For
the oil and natural gas industry, this could require reporting hundreds, if not thousands, of individual meters. As
described above, meters can be changed by the energy provider, with or without the purchaser’s knowledge,
throughout the course of the reporting period. Such meter changes could result in a Designated Representative (DR)
certifying a report that may not be accurate as of December 31 of the reporting period®. As these meter numbers
can change, requiring electricity purchasers to provide this level of detail does not increase EPA’s ability to review or
otherwise QA/QC the reported data, while still significantly increasing the burden of reporting on energy purchasers.
Finally, the requirement to report meter location information to the county/city level can become very complex for
facilities operating across a wide geographical area. The Industry Trades are respectfully recommending the removal
of this reporting requirement.

3 As required in 40 CFR Part 98.4(e), each Designated Representative signs the following certification statement: “I am authorized to make this submission on behalf of the owners and
operators of the facility or supplier, as applicable, for which the submission is made. | certify under penalty of law that | have personally examined, and am familiar with, the statements and
information submitted in this document and all its attachments. Based on my inquiry of those individuals with primary responsibility for obtaining the information, | certify that the
statements and information are to the best of my knowledge and belief true, accurate, and complete. | am aware that there are significant penalties for submitting false statements and
information or omitting required statements and information, including the possibility of fine or imprisonment.”
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EPA is also proposing reporters to include a “description of the portions of the facility served by the meter.” As
described above, this requirement would encompass hundreds of meters across a wide geographical area which
could change with or without the purchaser’s knowledge. This requirement is also burdensome at complex facilities,
such as refineries, which may purchase electricity to supplement on-site electricity generation.

The Industry Trades believe these reporting requirements to be overly burdensome and ultimately do not increase
the transparency or quality of reported data.

Submitting Sample Energy Bills

As proposed in 40 CFR §98.26, reporters are required to provide EPA with copies of one direct billing statement from
each provider. The Industry Trades are concerned these statements could include confidential business information
(CBI) relating to purchase agreements, rates, and thermal energy usage. It is also unclear why EPA needs reporters to
submit these records; EPA does not have analogous requirements in other subparts to submit example raw data in
the form of bills or invoices to validate the reported data.

Additionally, for operators with a large number of sites across a large geographical area, the proposal could require
multiple providers to upload hundreds of pages of billing statements. As a practical matter, users of EPA’s Electronic
Greenhouse Gas Reporting Tool (EGGRT) have experienced delays in using the system when many reporters are using
the system simultaneously; this seemingly simple task could result in very time intensive uploading requirements
during a reporting period. Furthermore, as previously mentioned, reporters are not required to submit this level of
documentation for other subparts, but instead follow the recordkeeping requirements codified in 40 CFR and the
appropriate subparts. The Industry Trades support that same approach for Subpart B.

Allow Subpart W Reporters to Submit All Subpart W Segment’s Energy Consumption at a AAPG Hydrocarbon Basin
Level

The Industry Trades recommend that EPA allow reporters subject to reporting under Subpart W to report energy
consumption for all GHG reporting activities within a single AAPG hydrocarbon basin without direct upload of billing
statements. The Subpart W operations are often interconnected, and many operators report under production, gas
processing and gathering and boosting segments. In addition, electric meters may service an entire basin, a single
site, or multiple sites. In order to report at a source category level as defined in Subpart W, operators would need to
allocate metered electricity to a single site and then reallocate back to a segment. This would be extremely
burdensome and does not meaningfully improve the quality of reported data. This gives reporters the ability to
maintain relevant energy consumption information in existing Greenhouse Gas Monitoring Plans, as already required
in 40 CFR 98.3(g)(5) and other relevant subparts. As currently codified, this information would be available upon
request by EPA.

Missing or Incomplete Billing Information

It is not uncommon for some billing information to not be finalized for up to six- months or longer. As a result, there
could be instances where complete billing information may not be available by the reporting deadline for the
complete prior calendar year. The Industry Trades request that EPA allow for the use of best information available or
other reasonable estimation methods to estimate partial-year energy consumption when a full calendar year of
billing is unavailable.

Renewable Energy Credits and Energy Consumption
As EPA has acknowledged in the preamble to the supplemental proposal, this method of reporting energy
consumption does not provide the EPA with information on renewable energy credits (RECs) that allows reporters to
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net Scope 2 emissions commensurate with purchased and retired RECs. The lack of data collection and transparency
on renewable energy attributes may inadvertently disincentivize the purchase of renewable energy altogether. The
Industry Trades recommend that in addition to reporting the energy consumption, that EPA allows reporters to
voluntarily report the amount of energy that is sourced from retired RECs or a renewable energy purchase
agreement. This will provide the public and other stakeholders with a more complete picture of overall GHG
emissions intensity.

Annual Data Only

EPA is proposing to collect data for every bill and every meter. For example, if the meter is billed monthly, EPA is
requesting monthly data. The Industry Trades recommend that EPA remove any requirements to report data more
granular than annual data. It is unclear how EPA could even use monthly purchased energy data to assess facility
energy intensity. The onerous reporting requirements proposed in this new subpart indicates that EPA believes it can
apply automatic checks to ensure all energy consumption bills are as expected and accounted for, the number of
expected bills are reported (billing sequence), and that start dates and end dates align. However, given the wide
range of energy providers, facility types, geographic locations and other factors, this assumption is incorrect. Bills are
subject to billing corrections, rebills, negative usage bills to handle calibration errors, higher-than-previous usage to
correct calibration errors; bills with zero usage to handle payment adjustments, overlapping start and end dates,
some bills that cover two months instead of one, meters going into service, meters coming out of service, etc. It will
be an enormous burden to report detailed information from every bill, EPA has not justified this effort, and EPA will
likely burden reporters with error checking for very typical billing inconsistencies. For all of these reasons, EPA
should collect annual data only.

Exempt Subpart B Reports from "Substantive Error" Provisions in 40 CFR Part 98 Subpart A

EPA’s definition of “Substantive Error®”, which would trigger resubmittal of applicable GHG reports, is overly broad
for this subpart as it does not have a de minimis threshold. There can be adjustments to energy consumption records
several months following the closing period of the billing cycle. These adjustments could result in an operator having
to re-submit reports previously certified even if the adjustment does not result in a significant change in the reported
energy consumption. This is especially problematic for the oil and natural gas industry because of the huge number
of meters potentially subject to Subpart B, the large number of meters, adjustments, etc. which may not have a
substantive impact on overall energy consumption. The Industry Trades request that EPA does not subject Subpart B
reports to the “Substantive Error” provisions, as defined in 40 CFR Part 98 Subpart A.

Purchased Thermal Energy Reporting
As proposed, Subpart B requires reporting metered thermal energy products as well as comprehensive auditing
requirements for thermal energy meters.

a. Consistent with the comments above, it is the Industry Trades’ position that the purchaser should not be
required to provide the most recent accuracy audit; instead, that should fall to the energy provider as the owner
of the meter.

b. The Industry Trades object to the proposed requirement that a purchaser must conduct the audit on a thermal
meter system where purchasing agreements do not include provisions for periodic audits under 40 CFR 98.24(c).
Regardless of who is responsible for an audit on a thermal meter system, the Industry Trades request that EPA

4 Substantive error, as defined in 40 CFR 98.3(h) means, “an error that impacts the quantity of GHG emissions reported or otherwise prevents the
reported data from being validated or verified.”
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clarify minimum requirements to be considered a “qualified metering specialist” under 98.24(c) and any
restrictions to using in-house resources (i.e., facility, energy provider, independent resources, etc.).

c. The Industry Trades request flexibility regarding the 5-year audit requirement for purchased thermal energy
meters. As proposed, 98.24(c) states that if the audit has not been performed (or is older than 5 years old), the
energy purchaser is to request an audit from the energy provider. However, this audit procedure can only be
completed during a facility shut-down or plant turnaround. The Industry Trades request that EPA add language
that allows for this audit to take place either every 5 years or during the next planned unit shut-down.

d. In98.24(a)(6) and 98.26(j)(2), EPA is proposing that the reporter be responsible for developing a “clear
procedure” and example of how measured data are converted to mmBTU. By putting the onus on the reporter to
develop “clear procedures,” the potential for a wide range in methods and results exists, thus calling into
question the value and necessity of reporting thermal energy consumption. For example, there may be
differences in how reporters quantify hot and cold energy products (i.e., positive vs. negative value), based on
the purpose to add or remove thermal energy. As a result, some reporters may net thermal energy while others
sum the absolute values, leading to very different results. The Industry Trades recommend that EPA clarifies how
thermal energy measurements should be converted to mmBTU, and the Industry Trades also recommend adding
a reporting field for both cold and hot energy products in the reporting form.

e. As proposed, Subpart B provisions for thermal energy reporting only address the purchased energy, which may
not represent the energy consumed on-site. The Industry Trades propose reporting this information on a facility-
wide net-energy basis. Many facilities that purchase steam also return condensate, which has embodied energy
that is not consumed at the purchaser’s facility. Also, some facilities that utilize electrical and/or thermal energy
from a provider may pass through some of the energy purchased to a third party. In order for EPA to understand
the energy consumed at the facility, both thermal energy purchased and condensate returned or energy passed
through need to be understood. The Industry Trades believe that reporting this information on a net-energy use
basis will provide clearer information regarding thermal energy usage.

f. The Industry Trades also request EPA to remove, or at least provide clarification/guidance regarding, the
requirement to assign the decimal fraction of purchased energy to applicable GHGRP Subparts under 98.26(l) for
larger integrated facilities that utilize multiple external electrical/thermal connections with on-site energy
generating units or thermal production units, as it would be overly burdensome to reasonably segregate and
calculate purchased energy from site generated energy with any reasonable confidence due to the fluid nature of
imported and exported energy across a large facility. Similarly, guidance of scenarios on calculating excluded
quantities under 98.26(j)(4) would be valuable for the regulated community as purchasing/selling of energy may
overlap based on energy loading across the larger integrated facilities and surrounding community.

g. The definition of thermal energy that states “or any other medium used to transfer thermal energy and
delivered to a facility” is overly broad and ambiguous. For example, it is unclear if purchased raw water utilized
as cooling tower make-up water would be subject to the requirements, even though there may be no associated
indirect emissions. The Industry Trades request clarification of the definition of thermal energy to only include
thermal products where the primary reason for purchase is energy transfer and where energy was required to
achieve a specific thermal property for the purchased products prior to metering. Similarly, the Industry Trades
recommend incorporation of a reference temperature (e.g., outside of ambient) to define thermal energy
products to avoid confusion.
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h. Likewise, EPA’s proposed definition of thermal energy also includes refrigerants. Clarification should be made
that this excludes non-industrial process uses such as refrigerants for comfort cooling and food storage. In most
cases these are not “metered,” but this exclusion would avoid confusion. The Industry Trades respectfully
recommend adding the proposed language in red below:

“Thermal energy products means metered steam, hot water, hot oil, chilled water, refrigerant, or any other
medium used to transfer thermal energy and delivered to a facility subject to this subpart. Thermal energy
products do not include those used for non-industrial purposes such as comfort heating/cooling and food

storage/preparation.”

Additional Comments Sought by EPA:

EPA is seeking comment on existing industry standards for assessing the accuracy of electric and thermal energy
monitoring systems, the frequency of audits of these systems, and the accuracy specification(s) used for thermal
energy product metering systems. Consistent with the Industry Trades’ position on the meter-level QA/QC and
accuracy requirements, the Industry Trades’ members are not generally energy providers and cannot comment on
the accuracy of electrical and thermal energy monitoring systems. However, it is the Industry Trades’ position that
any audits of these electric and thermal energy monitoring systems be performed only during a planned facility shut-
down.

EPA is also seeking comment on their understanding that monitoring and recordkeeping systems are already in place
for purchased energy transactions and on EPA’s assessment that the incremental reporting burden would be
minimal. As reflected in the comments in this section, the Industry Trades believe that the recordkeeping and QA/QC
requirements as proposed would be extremely burdensome for operations across large geographic areas, such as oil
and natural gas operations.

2. Subpart WW — Coke Calciners

The proposed Subpart WW includes two proposed calculation methods to determine the CO; emissions from coke
calciners in section 40 CFR §98.493(a). The first method uses the Tier 4 method that requires Continuous Emissions
Monitoring Systems (CEMS) and requires a stack flowmeter. Stack flowmeters on coke calciners can be unreliable and
can be difficult to maintain while the unit is operating. Coke calcining units that do not currently have a stack
flowmeter would need to purchase, install, maintain and calibrate them, which could be a cost in excess of the
Capital and O&M costs given in Table 10 for an incremental burden.

The second method is a carbon balance based on the mass and composition of the green carbon feed, petroleum
coke dust and marketable coke produced. Coke calcining units that do not currently weigh all of these streams or
conduct regular sampling could be required to install new scales and collect and analyze samples which may again
require expenditures in excess of the incremental burden costs estimated in Table 10. There may be issues getting
the carbon mass to balance, as uncertainties in weights and coke composition could lead to under or overestimation
of CO, emissions.

There is a third method, currently used at a coke calcining unit and currently used to comply with a Washington State
GHG Reporting program, that should be included as an approved method in Subpart WW section §98.493(a). In this
method a performance test is conducted to measure the stack flow while the CO, and O, concentrations are
measured using a CEMs system, and either the green coke input or calcined coke output is weighed. The result of the
performance test is to determine the coke calciner stack flow based on either green carbon input or marketable coke
output. This allows the CO; emissions for each hour of the year to be calculated using the weighed coke input or
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output, the CEMs CO; and O, concentrations and the stack flow factor from the performance test. The performance
test is conducted periodically and the factor from the last test is used until the next stack test is performed. The stack
flow factor is corrected to a set excess oxygen concentration, and the CEMs data measured throughout the year to
allow the measured CO; concentration to be corrected to the same excess oxygen concentration.

This third method combines elements from both of the methods currently included in the proposed Subpart WW. It
has an advantage that use of a stack flow factor prevents potential large periods of data substitution when the stack
flowmeter is not operating. The Industry Trades request that EPA add this third method to the proposed Subpart
WW. The addition of an alternate State approved method is consistent with provisions that the EPA has previously
made in the Tier 4 methodology in 40 CFR 98.34(c)(1)(iii) and 40 CFR 98.36(e)(2)(vii)(A) that allow a State approved

monitoring program.

Summary

The undersigned associations, representing the oil and natural gas industry, appreciate EPA’s willingness to
collaboratively engage with the regulated community in order to improve the quality and consistency of reported data
while also streamlining the reporting process. The comments provided in this letter are intended to support this effort by
providing EPA with additional context and potential unintended consequences associated with some of the proposed

reporting, recordkeeping, and QA/QC requirements.

The Industry Trades are working to reduce GHG emissions across the value chain of the oil and natural gas industry, and
it is critical that the EPA and the GHGRP reflect accurate reporting of GHG emissions. To that extent, it is important that
EPA carefully consider these proposed revisions and new subparts and consider the points outlined by the Industry

Trades while considering future proposed rulemaking.

The undersigned associations encourage EPA to carefully consider the comments and recommendations contained
within this letter, and we stand ready to respond to questions and provide further clarifications, as needed, from EPA. For
more information, please contact Jose Godoy at Godoyj@api.org or 202-682-8073.

Sincerely

oee ooy

Jose Godoy
Policy Advisor, Climate & ESG
American Petroleum Institute
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C. Jeffrey Eshelman, Il
President & Chief Executive Officer
Independent Petroleum Association of America
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Wendy Kirchoff
Vice President, Regulatory Policy
American Exploration & Production Council
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Angie Burckhalter

Sr. V.P. of Regulatory & Environmental Affair
The Petroleum Alliance of Oklahoma
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Each identified source of fugitive emissions shall be repaired in accordance with paragraphs (h)(1) and (2) of
this section.

(1) A first attempt at repair shall be made in-aecordance-with-paragraphs{th{i}{i)-and-tii)l-of this

emissions.

(2) Repair shall be completed as soon as practicable, but no Iater than de-calondadaysafoihofinst
g 30 calendar days after the

f/rst attempt at repatr—as—#equ#ed—m—pemg#aph—(h}%eﬁthﬁ—seeﬂeﬁ

25 EPA should clarify depressurized equipment are exempt from fugitive emissions
monitoring.

State rules, including New Mexico?® and Colorado?, exempt depressurized equipment?? from fugitive emissions
monitoring because leak surveys are not anticipated to result in emissions reductions at these facilities.
Monitoring would resume once the site or equipment is back in service. EPA should provide a clear exclusion for
these types of facilities or equipment under both NSPS OO00b and EG O00Oc. One suggestion would be to
model the regulatory language on the existing storage vessel out of service and return service requirements.

See also Comment 13.3.

2.6 Additional clarification is needed for the proposed definition of modification for a
centralized production facility.

EPA’s proposed definition of modification for the collection of fugitive emissions components at a centralized
production facility presents a challenge since the operator of a centralized production facility may not know when
an action occurs at an offsite well that would trigger modification at the centralized production facility especially
when the operator differs between the centralized production facility and the offsite wells that send production
to it. The operator of the centralized production facility may not know when an action occurs at an offsite well
that would trigger modification at the centralized production facility since the upstream operator is typically only
required to notify the centralized production facility operator when a new well is drilled and starts to send
production to the gathering system. The upstream operator may not necessarily identify the specific centralized
production facility. EPA may not have anticipated this scenario in proposing the definition of modification for the
collection of fugitive emissions components at a centralized production facility.

2020.2.50.116.C(9) NMAC
2! https://drive.google.com/file/d/1a31]74txUxJ24 1 wgh-ZMRxORn7LV322V/view
22 The CO regulations reference depressurized equipment, while the NM regulation references temporarily abandoned wells.
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e §60.5420b(e)(6): System outage should warrant automatic claims to those submitting reports. Operators
should not be penalized when the only method for submittal is not available and out of their control.

e EPA should implement a secure process, similar to EPA’s e-GGRT program, to prevent those who are not
owners or operators or are authorized representatives of an affected facility from submitting to CEDRI for
any affected facility.

13.3 EPA should clarify its statements regarding the Crude Oil and Natural Gas source
category and the extent of crude oil operations for purposes of this rulemaking.

Within proposed NSPS OO0O0b and EG OO0Oc the Crude Oil and Natural Gas source category is defined
consistent with historical definitions finalized in NSPS OO0O and NSPS OOOOa:

Crude oil and natural gas source category means:
(1) Crude oil production, which includes the well and extends to the point of custody
transfer to the crude oil transmission pipeline or any other forms of transportation; and
(2) Natural gas production, processing, transmission, and storage, which include the well
and extend to, but do not include, the local distribution company custody transfer station.

In footnote 301 (87 FR 74833), EPA states:

so-For purposes of the November 2021 proposal and this supplemental proposed rulemaking, for
crude oil, the EPA’s focus is on operations from the well to the point of custody transfer at a
petroleum refinery, while for natural gas, the focus is on all operations from the well to the local
distribution company custody transfer station commonly referred to as the “city-gate”.

We do not believe that EPA intends to regulate crude oil operations beyond the point of custody transfer from a
well to a transmission pipeline and we request that EPA clarify and correct these statements in the final rule to
align with the definition of the source category as proposed.

13.4 Applicability for Inactive sites and Reactivation of Inactive Sites

Many sites may periodically shut-in or depressurize all or partial equipment, where the entire site might be
inactive or certain equipment might be inactive. We believe this is an appropriate criterion for exemption for all
affected or designated facilities under NSPS OO0O0b and EG OOOOQc. At a minimum, we seek clarification as the
status of inactive facilities and depressurized equipment as they pertain specifically to fugitive emission
monitoring (Comment 2.5) and the retrofit of pneumatic controller and pneumatic pump provisions under EG
0O00O0Oc. We do not believe it is EPA’s intent to require facilities that are not in active operations to retrofit the
pneumatic controllers at the facility to non-emitting nor would it be appropriate for equipment that has been
depressurized and inactive to be screened for fugitive emission monitoring.

Additionally, some inactive sites or equipment might be put back into service, where the applicability under NSPS
0O0O0O0b versus EG O000c must be delineated. One example is under Pennsylvania’s § 127.11a. Reactivation of
sources, which allows: “a source which has been out of operation or production for at least 1 year but less than or
equal to 5 years may be reactivated and will not be considered a new source if the following conditions are
satisfied...”. EPA already has included language addressing this concept as it pertains to storage vessels. We
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believe EPA should extend this concept to all affected and designated facilities. If a site that was inactive were to
become active, there should be adequate time for the site to comply with the provisions within EG O00OQc.

13.5 The Social Cost of Greenhouse Gases

APl shares the Administration’s goal of reducing economy wide GHG emissions. And while API further appreciates
EPA’s decision to accept comments specifically on the EPA’s SC-GHG Report, we have a number of questions and
concerns about EPA’s unilateral development of SC-GHG estimates, the anticipated role of these new estimates in
Agency rulemaking, and the SC-GHG Report’s apparent inconsistency with the Administration’s stated intent to
collaboratively and transparently develop and revise SC-GHG estimates through the Interagency Working Group
(“IWG”).

In Attachment B, API explains how EPA’s development of the SC-GHG Report appears inconsistent with the
approach to which the Biden Administration committed in E.O. 13990 and other administrative directives, and
why those inconsistencies call into question the rationality, defensibility, and durability of both EPA’s agency-
specific estimates as well as the administration-wide estimates developed by the IWG. We also describe how
EPA’s SC-GHG Report contains almost no discussion reflecting that EPA examined reasonable alternatives in
scientific literature to its various technical choices, reflects no meaningful consideration of relevant analyses and
recommendations previously submitted by APl and others, and therefore appears to be based on a selective and
incomplete application of important substantive and procedural recommendations, including the full suite of
recommendations that the National Academies of Science, Engineering, and Medicine provided to the IWG.

13.6 Cross Reference and other Minor Clarifications

Below are some cross reference and other typos we have identified within the prosed NSPS OOOOb and EG
0000Oc regulatory text.

e Subpart OOO0Oc makes eight references to a §60.5933c, one of which gives its title as “Alternative Means
of Emissions Limitation.” However, there is no actual section in EG O0O0Oc with that number or title.

e §60.5413b(d)(11)(iii): A manufacturer must demonstrate a destruction efficiency of at least 95.0 percent
for THC, as propane. A control device model that demonstrates a destruction efficiency of 95.0 percent for
THC, as propane, will meet the control requirement for 95.0 percent destruction of VOC and methane (if
applicable) required under this subpart.

e §60.5370b(a)(1)(iii) refers to §60.5385b(a)(3), which does not appear to exist.

e The additional citations should be checked for correct cross referencing: §60.5420b(c)(2)(ii)(B),
§60.5410b(f)(2)(iv)(B), §60.5420b(b)(10)(vi), and §60.5420b(c)(12).
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Responses to EPA Solicited Comments for Use of Optical Gas
Imaging (OGI) in Leak Detection

VI.C  OGI Monitoring Requirements — Specifying Dwell Time to Account for Scene Complexity

[Tlhe EPA is soliciting comment on how dwell time could be based on the scene while still accounting for the
differences in the complexity of scenes or ways to create bins for “simple” and “complex” scenes.

Response: The most intuitive method to differentiate between “simple” and “complex” scenes would be to base it
on the number of components being imaged and viewing distance. An example of a “simple” scene would be a scene
of 20-25 components viewed at a distance of < 15-25 feet. This approach offers a high probability of leak detection
by a technician. The high probability of detection is supported by existing operating envelope testing conducted by
camera manufacturers which demonstrated consistent image detection at these distances at delta-T as low as 2
degrees C. Moreover, the number of components being limited to 25 in a simple scene means a technician is likely
to have great discernment or granularity of the image which improves their ability to detect image of a leak.
“Complex” scenes would be when there are greater than 25 components or viewing distances greater than 25 feet.

VI.C  OGI Monitoring Requirements — Ensuring OGlI Camera Operators Survey a Scene is Adequate Without
Specifying Dwell Time

The EPA is also soliciting comment on ways to similarly achieve the goal of ensuring that OGI camera operators
survey a scene for an adequate amount of time to ensure there are no leaks from any components in the field of
view without specifying a dwell time.

Response: The “simple” scene criteria offered previously ensures that a technician has optimum image detection
consistent with operating envelopes of camera. Specifying a dwell time for these types of scenes would be irrelevant
as the technician will be looking closely at the scene in their viewfinder looking to detect any imagery. Placing a
constraint of dwell time would complicate their efforts and distract from their efforts at viewing the scene. A well-
trained technician who consistently passes their performance audits will be expected to make a diligent and careful
survey of the components in the scene.

VI.C  OGI Camera Operators — Performance Audit Frequency

The EPA believes that it is important to verify the performance of all OGI camera operators, even the most
experienced operators, on an ongoing basis. Nevertheless, the EPA is requesting comment on whether there should
be a reduced performance audit frequency for certain OGl camera operators, and if so, who should qualify for a
reduced frequency, what the reduced frequency should be, and the basis for the reduced frequency.

Response: The performance audit requirements can become a significant time-consuming activity for site(s) with
large numbers of technicians in their survey crew. In the initial stages of OGI monitoring implementation, more
frequent performance audits have a key role to play in ensuring technician efficacy. However, technician monitoring
proficiency will increase quickly over time as their monitoring experience and time doing surveys increases. The
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agency’s reference to the MTEC study clearly documented this to be the case. As such, for technicians who
consistently have satisfactory performance audits, it is appropriate to extend the interval between audits for those
technicians. A simple methodology to do so is to follow a “skip period” approach to performance audits. For
technicians who pass four consecutive quarterly performance audits, then their audit interval should be extended to
semi-annual. For technicians who pass two consecutive semi-annual performance audits, then their audit interval
should be extended to annual. If a technician does not pass a semi-annual or annual audit or conduct a monitoring
survey during the previous 12 months per Section 10.5 of Appendix K, then quarterly performance audits would be
restarted.

VI.C  OGI Surveys — Length of Survey Period

[T]he EPA has heard anecdotally that this may have more to do with the number of hours the OGI camera operator
has surveyed during the day, such that it is more appropriate to limit the hours of surveying per day than it is to
mandate rest breaks at a set frequency. The EPA is seeking any empirical data on the topic of the necessity of rest
breaks when conducting OGI surveys or the link between operator performance and length of survey period.

Response: Fatigue potential is directly related to duration of continuous viewing through the camera and holding
the camera in viewing position for extended periods. OSHA already has appropriate guidelines for ergonomics in the
work place which include eye strain etc. Sites already have rigorous guidelines and safequards for ergonomics, heat
stress, etc. EPA should not attempt to develop regulatory standards for technician rest breaks. The agency should
simply state that the monitoring plan incorporate appropriate rest breaks for technicians and simply state a rest
break is required if the technician has been conducting a continuous viewing through OGI camera for 20 minutes or
more. It is important to note that technicians would rarely have a 20-minute continuous viewing scenario. The
primary monitoring method is to survey a component or scene for 1-2 minutes and then move to next location. When
moving viewing locations, the technician would lower the camera to a neutral position and not be “viewing” though
camera.

VI.C  Adequate Delta-T — OGI Camera

The EPA is proposing that the monitoring plan must describe how the operator will ensure an adequate delta-T is
present to view potential gaseous emissions, e.g., using a delta-T check function built into the features of the OGI
camera or using a background temperature reading in the OGI camera field of view. [...] [A] commenter stated
guidance should be added for operators who are using a background temperature reading in the OGI camera field
of view. The EPA is requesting comment on ways that an OGI camera operator can ensure an adequate delta-T
exists during monitoring surveys for cameras that do not have a built-in delta-T check function.

Response: The simplest and most straightforward way for a technician to ensure adequate delta-T is to utilize the
camera’s function to display the temperature of the equipment or background behind the component being surveyed
for leaks. Most, if not all, OGI cameras in use for leak surveys have this ability currently. As such, if the technician
knows the ambient temperature, then it is a simple step to add/subtract the background from ambient to determine
delta-T. The elegance of this approach is it allows the technician to adjust their angles or take additional steps in
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real-time during the survey process to ensure the delta-T of the operating envelope is maintained during any survey
step.

VI.C  Daily OGI Camera Demonstration Prior to Imaging to Determine Maximum Distance for Imaging

[O]ne commenter suggested that instead of having different operating envelopes for different situations and having
to decide which envelope to use, the OGIl camera operator should conduct a daily camera demonstration each day
prior to imaging to determine the maximum distance at which the OGI camera operator should image for that day.
The EPA believes that this type of determination would be more difficult and costly than creating an operating
envelope, as it would require OGI camera operators to have necessary gas supplies on hand and take time to do
this determination daily, or potentially multiple times a day. Nevertheless, the EPA is requesting comment on this
suggestion, as well as how such a demonstration could be used if conditions on the site change throughout the day,
at what point would the changed conditions necessitate repeating the demonstration, and how changes in the
background in different areas of the site (such as to affect the delta-T) would be factored into such a demonstration.

Response: Use of pre-defined operating envelopes through testing as prescribed in Section 8.0 of Appendix K is a
highly useful and pragmatic methodology to determine detection capability and restrictions for monitoring surveys.
It is expected that most OGIl camera manufacturers plan to have completed the development of the operating
envelopes after Appendix K is promulgated. However, the option for a site to do a daily or site-specific distance check
utilizing a known gas concentration and flow rate at actual metrological conditions prior to conducting monitoring
surveys should remain an option for a site.

The reasons for retaining an option for a daily distance check are two-fold. First, a site may be conducting monitoring
surveys with an OGI camera that does not yet have established operating envelopes. This could occur for a site using
an OGI camera new to market or simply that initial monitoring surveys are planned to improve emissions reductions
potential prior to the manufacturer publishing operating envelopes. Second, a site may believe that monitoring
conditions for a given survey or site are unique with respect to pre-defined operating envelopes and want to ensure
that the guidance on delta T and distance are appropriately set for the technicians’ survey task. It is logical to include
this option in Appendix K.

With respect to changing conditions, technicians should already be trained in recognition of factors (e.g.,
meteorological conditions) which would impact the leak detection capability. When conditions are significantly
different then the technicians should switch to another operating envelope or conduct another distance check
verification. This is already adequately addressed in Section 9.2.3. language.

Comments for Appendix K

“Appendix K. The EPA is not including a requirement to conduct OGI monitoring according to the proposed appendix
K for well sites or centralized production facilities, as was proposed in the November 2021 proposal. Instead, the
EPA is proposing to require OGI surveys following the procedures specified in the proposed regulatory text for NSPS
0O00O0b (at 40 CFR 60.5397b) or according to EPA Method 21.” [FR74723]
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Comment: This is the correct decision and recognizes the fundamental differences between upstream production
and other industry sectors.

Definition of fugitive emissions component. The EPA is proposing specific revisions to the definition of fugitive
emissions component that was included in the November 2021 proposal. First, the EPA is proposing to add yard
piping as one of the specifically enumerated components in the definition of a fugitive emissions component. While
not common, pipes can experience cracks or holes, which can lead to fugitive emissions. The EPA is proposing to
include yard piping in the definition of fugitive emissions component to ensure that when fugitive emissions are
found from the pipe itself the necessary repairs are completed accordingly. [FR 74723]

Comment: Cracks or holes in piping have never been considered fugitive components in any other rule for Leak
Detection and Repair (LDAR) in any industry sector by the agency. These types of events represent potential loss of
containment and are already repaired or corrected per industry practice and code.

Definition of fugitive emissions component. Based on changes made and discussed under section IV.A.1.a.ii of this
preamble, the EPA is proposing to define fugitive emissions component as any component that has the potential to
emit fugitive emissions of methane or VOC at a well site, centralized production facility, or compressor station,
including valves, connectors, pressure relief devices, open-ended lines, flanges, covers and CVS not subject to 40
CFR 60.5411b, thief hatches or other openings on a storage vessel not subject to 40 CFR 60.5395b, compressors,
instruments, meters, and yard piping. [FR 74736]

Comment: The agency has consistently set VOC and VHAP content criteria in all previous fugitive emissions
component monitoring requirements. These thresholds were typically defined as “in VOC service” which specified
10% VOC as the appropriate level where the emission reduction potential from leaking components was cost-
beneficial. The agency stated that no data had been offered to support a one percent methane threshold and that
produced water and wastewater streams can be significant sources of emissions. In the cited reference document
“Measurement of Produced Water Air Emissions from Crude Oil and Natural Gas Operations.” Final Report.
California Air Resources Board. May 2020, it stated that concentrations of compounds in the liquid phase were the
best prediction of expected air emissions. This is correct and makes the point of industry comment to set a definitive
threshold where cost beneficial emissions can be expected. Emissions potential is directly related to the
concentration of methane and/or hydrocarbon in the process stream. Small concentrations of VOC (<10 wt%) and
methane do not represent significant emissions potential; a fact that the agency has recognized in multiple updates
to fugitive emission regulations.

The apparent agency approach was simply to set the threshold at a single molecule which is inconsistent with
decades of regulatory approaches to fugitive emission control methodology. As the relative proportion of VOC or
methane in the given component goes down, the cost effectiveness of LDAR gets increasingly less favorable until,
when the amount of VOC or methane approaches zero, the cost effectiveness value approaches infinity. The agency
must consider cost for BSER determination. The content threshold used within the agency’s cost effectiveness
analysis is unclear. Either the agency used the traditional threshold content approach for estimating the potential
regulated component inventory or it has overstated the cost effectiveness through the overstatement of emissions
potential from components with very small methane and VOC contents.
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In the preamble, the agency stated that industry had offered no empirical data to not establish an appropriate
threshold. The agency has not demonstrated why a 1% methane and 10% VOC threshold are not appropriate, or
how meaningful and cost-effective emission reductions are achieved at levels below those proposed by industry. This
demonstration was not met by the agency in their definition of “potential to emit” and therefore the agency has not
justified their decision. The recommendation to set the definition to include the VOC threshold at 10% and methane
at 1% is an appropriate good faith effort by industry to reduce emissions.

EPA proposed that where a CVS is used to route emissions from an affected facility, the owner or operator would
demonstrate there are no detectable emissions (NDE) from the covers and CVS through OGI or EPA Method 21
monitoring conducted during the fugitive emissions survey. Where emissions are detected, the emissions would be
considered a violation of the NDE standard and thus a deviation. [FR 74804]

Comment: The agency has a long history and regulatory precedents for pressure relief devices in both NSPS and
NESHAP standards. These standards mandate that closed-vent systems are monitored annually with 5/15-day repair
criteria. Routine AVO monitoring rounds by unit operators is also a standard work practice. CVS piping and
components have been consistently found to have low leak percentages which makes sense when one considers that
most of these components remained in a fixed configuration (i.e.., car-sealed open) and there is little to no operating
changes of the FECs.

The agency proposed action to make any emissions detection a violation is also a departure from historical leak
detection and repair regulatory standards. EPA stated that their logic was that the NDE requirement was an emission
standard and as such it has to be a violation even if repair provisions were allowed. This is an inappropriate
regulatory approach since the NDE requirement should be considered a work practice standard rather than a
numerical emissions standard. The CVS and control device requirements are sufficient to ensure that NDE operating
conditions are the norm. The fact that the agency has prescribed monitoring survey requirements indicates the
agency knows this paradigm to be true. The most important aspect of leak detection is routine surveillance of
components and piping at appropriate intervals with prompt repair to stop the leak. The current 5-15 day repair
timelines achieves this fundamental precept of LDAR, and making any leak detection a violation is an unnecessary
addition to the requirements that does not expedite repairs or provide environmental benefits. Violations occur when
repairs are not completed per requirements and/or routine monitoring is not conducted on-time or efficaciously.

In addition to this bimonthly OGI monitoring requirement, the EPA is also proposing to require OGl monitoring of
each pressure relief device after each pressure release, as it is important to ensure the pressure relief device has
reseated and is not allowing emissions to vent to the atmosphere. The EPA is soliciting comment on this change
from a no detectable emissions standard to a bimonthly monitoring requirement. Where the EPA Method 21 option
is used, we are proposing quarterly monitoring of the pressure relief device in addition of monitoring after each
pressure relief. A leak is defined as an instrument reading of 500 ppm or greater when using EPA Method 21. [FR
74807]

Comment: The agency has a long history and regulatory precedents for pressure relief devices in both NSPS and
NESHAP standards. The most recent and stringent precedent for PRDs is found in the Part 63 Subpart CC which
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requires monitoring post-release to verify re-seating of PRD. The agency has consistently followed this approach in
other RTR evaluations which makes this approach inconsistent with agency’s technical analysis.

Not requiring routine monitoring of PRDs makes sense if one considers that if PRDs are properly seated then they
are assumed to be in non-venting condition. Monitoring post-release is sufficient to ensure the emission standard is
maintained.

EPA is proposing a requirement to monitor the CVS at the same frequency (i.e., bimonthly OGI in accordance with
appendix K or quarterly EPA Method 21) as other equipment in the process unit and to repair any leaks identified
during the routine monitoring. [FR 74808]

Comment: In existing and recently revised NSPS and NESHAP standards for closed vent systems and control devices,
the agency has prescribed initial inspection and on-going annual AVO inspections. The agency indicated there would
be no cost to do these surveys, but that is incorrect. The monitoring survey routes would have to be expanded to
include the CVS piping/ductwork sections which increases labor costs based on increased technician field survey
time.

Appendix K

EPA is proposing to revise the scope and applicability for appendix K to remove the sector applicability and to base
the applicability on being able to image most of the compounds in the gaseous emissions from the process
equipment. The EPA is retaining the requirement that appendix K does not on its own apply to anyone but must be
referenced by a subpart before it would apply. [FR 74837] (App K VI.B.1)

1.3 Applicability. This protocol is applicable to facilities when specified in a referencing subpart. This protocol is
intended to help determine the presence and location of leaks and is not currently applicable for use in direct
emission rate measurements from sources

Comment: This change in applicability is the correct approach. However, consistent with previously submitted
comments on the proposed rulemaking, we recommend EPA proceed expeditiously to amend part 63 subpart CC
(RMACT 1) to allow use of OGI technology and Appendix K as an alternative to Method 21 for refineries. In the recent
Refinery Sector Rulemaking, EPA proposed allowing for use of OGl as an alternative to Method 21, but did not finalize
that proposal because “we have not yet proposed appendix K.”107 Adding OGlI as an alternative to RMACT 1 would
significantly reduce the refinery and Agency resources associated with preparing and reviewing Alternative Method
of Emission Limitation or Alternative Monitoring requests to allow OGI for those facilities and allow refineries to take
advantage of the improvements inherent in Appendix K versus the currently available leak detection and repair
(LDAR) Alternative Work Practice (AWP) in Part 60 Subpart A (§60.18(g), (h) and (i)). Moreover, it would be important
for EPA to amend other Part 60 and 63 standards to make Appendix K an option for industry sectors beyond
refineries.

19780 Fed. Reg. 75191 (December 1, 2015)
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6.1.2 The OGI camera must be capable of detecting (or producing a detectable image of) methane emissions of 17
grams per hour (g/hr) and either butane emissions of 5.0 g/hr or propane emissions of 18 g/hr at a viewing distance
of 2 meters and a delta-T of 5 °Celsius (C) in an environment of calm wind conditions around 1 meter per second
(m/s) or less, unless the referencing subpart provides detection rates for a different compound(s) for that subpart.

Comment: The response factor for butane and propane are almost identical, why has the agency selected lower
mass rate criteria for butane? It seems inconsistent with the language in Section 1.2 which allows for the average
response factor approach with respect to propane.

9.3 The site must conduct monitoring surveys using a methodology that ensures that all the components regulated
by the referencing subpart within the unit or area are monitored. This must be achieved using one of the following
three approaches or a combination of these approaches. The approach(es) chosen and how the approach(es) will
be implemented must be described in the monitoring plan

Comment: The language provided in the Appendix K revisions for monitoring survey methodology provides
additional flexibility consistent with industry comments. However, as written, the methodology is limited to just
three options without any ability for a site to propose an alternative. Technology and survey approaches are always
being improved with new creative ideas coming to forefront all the time. For example, use of GPS in surveys is only
a recent capability in the past few years. The agency should add language which allows a site to use another
methodology as long as it meets the intent and capabilities of the ones currently identified. A site could propose an
alternative to their delegated authority prior to use

9.4.1 For a complex scene of components, the operator must divide the scene into manageable subsections and
dwell on each angle for a minimum of 2 seconds per component in the field of view (e.g., for a subsection with 5
components, the minimum dwell time would be 10 seconds). It may be necessary to reduce distance or change
angles in order to reduce the number of components in the field of view

Comment: See comments provided on “simple” and “complex” scene approaches.

9.7.2 A full video of the monitoring survey must be recorded. The video must document the monitoring results for
each piece of regulated equipment. Leaking components must be tagged for repair, and the date, time, location of
each leak, and identification of the component associated with each leak must be recorded and stored with the OGI
survey records.

Comment — This language could be read to imply a full continuous video of the monitoring survey would be required
which is inconsistent with the language of Section 9.7.1 where only video or still imagery of the leaks are required.
This language should be deleted or clearly state that sites may elect as alternative to simply save the full continuous
video versus leak imagery only.
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9.8 The monitoring plan must include a quality assurance (QA) verification video for each OGl operator at least once
each monitoring day. The QA verification video must be a minimum of 5 minutes long and document the procedures
the operator uses to survey (e.g., dwell times, angles, distances, backgrounds) and the camera configuration.

Comment — As mentioned in previous comments to Appendix K proposals, the daily QA verification video is unlikely
to offer much value to a monitoring program. The most effective methodology to ensure technician monitoring
efficacy is comparative monitoring via periodic performance audits. The daily quality assurance (QA) verification
video requirement should be deleted.

10.2.2.1 A minimum of 3 survey hours with OGI where trainees observe the techniques and methods of a senior
OGI camera operator (see definition in Section 3.0) who reinforces the classroom training elements.

10.2.2.2 A minimum of 12 survey hours with OGI where the trainee performs the initial OGI survey with a senior
OGI camera operator verifying the results by conducting a side-by-side comparative survey and providing
instruction/correction where necessary.

10.2.2.3 A minimum of 15 survey hours with OGI where the trainee performs monitoring surveys independently
with a senior OGI camera operator trainer present and the senior OGl camera operator providing oversight and
instruction/correction to the trainee where necessary.

Comment: The specific hourly requirement for each survey training phase is too restrictive and does not reflect how
individuals learn and master new skills. Some technicians may need more or less time in a particular phase or benefit
more from side-by-side or direct observation. A more appropriate approach is to specify a total of 30 hours of field
survey hours which includes direct observation, side-by-side, and independent surveys without such prescriptive
hourly content. As long as the 30 hours of training surveys includes an appropriate number of components to be
surveyed (e.g., 300) and a final monitoring survey test, then the proficiency will be attained and verified.
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Comments on the EPA’s Report on the Social Cost of Greenhouse
Gases: Estimates Incorporating Recent Scientific Advances

. INTRODUCTION

As an addendum to our comments on the U.S. Environmental Protection Agency’s (“EPA’s” or “the Agency’s”)
Supplemental Notice of Proposed Rulemaking on the revised “Standards of Performance for New, Reconstructed,
and Modified Sources and Emissions Guidelines for Existing Sources: Oil and Natural Gas Sector Climate Review”
(“Proposed NSPS Revision”),1% the American Petroleum Institute (“AP1”) respectfully submits these additional
comments on EPA’s “Report on the Social Cost of Greenhouse Gases: Estimates Incorporating Recent Scientific
Advances” (“SC-GHG Report”).1%

APl represents all segments of America’s oil and natural gas industry. Our over 600 members produce, process, and
distribute the majority of the nation’s energy. The industry supports millions of U.S. jobs and is backed by a growing
grassroots movement of millions of Americans. APl was formed in 1919 as a standards-setting organization. In our
first 100 years, APl has developed more than 700 standards to enhance operational and environmental safety,
efficiency, and sustainability. APl and its members are committed to delivering solutions that reduce the risks of
climate change while meeting society’s growing energy needs. Addressing this dual challenge requires new
approaches, new partners, new policies, and continuous innovation.

API believes that the pace of global action to reduce greenhouse gas (“GHG”) emissions and effectively mitigate
climate change will be determined by government policies and technology innovation. To that end, we have laid
out a Climate Action Framework! that presents actions we are taking to accelerate technology and innovation,
further mitigate GHG emissions from operations, advance cleaner fuels, drive comparable and reliable climate
reporting, and, importantly, endorse a carbon price policy.

The natural gas and oil industry is essential to supporting a modern standard of living for all by ensuring that
communities have access to affordable, reliable, and cleaner energy, and we are committed to working with local
communities and policymakers to promote these principles across the energy sector. Our top priority remains public
health and safety, and companies often have well-established policies in place for proactive community
engagement and feedback aimed at fostering a culture of trust, inclusivity, and transparency. We believe that all
people should be treated fairly, regardless of race, color, national origin, or income, with respect to the
development, implementation, and enforcement of environmental laws, regulations, and policies.

API shares the Biden Administration’s goal of reducing economy-wide GHG emissions. And while API further
appreciates EPA’s decision to accept comments specifically on the Agency’s SC-GHG Report, we have a number of
questions and concerns about EPA’s unilateral development of SC-GHG estimates, the anticipated role of these new
estimates in Agency rulemaking, and the SC-GHG Report’s apparent inconsistency with the Biden Administration’s
stated intent to collaboratively and transparently develop and revise SC-GHG estimates through the Interagency
Working Group (“IWG”).

108 87 Fed. Reg. 74,702 (Dec. 6, 2022).
19 Docket ID No. EPA-HQ-OAR-2021-0317 (Sept. 2022).
10 https://www.api.org/climate.
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Indeed, API has for many years attempted to constructively engage the IWG in its development of SC-GHG
estimates, and has submitted detailed comments on multiple previous IWG technical support documents, including
the IWG’s most recent “Technical Support Document: Social Cost of Carbon, Methane, and Nitrous Oxide Interim
Estimates Under Executive Order 13990” (“Interim TSD”).*!! Those comments provided the IWG constructive and
actionable recommendations to improve the transparency, rationality, defensibility, and thus, durability of its
estimates of the SC-GHG, and urged caution on the inherently limited utility of SC-GHG estimates. Those comments
also specifically recommended that the IWG publish proposals for, and accept public comment on, the
recommendations the IWG was required to provide by September 1, 2021 regarding potential applications for the
SC-GHG,*? the additional recommendations the IWG was required to provide by June 1, 2022 for revising the
processes and methodologies for estimating the SC-GHG,!® and final SC-GHG estimates the IWG was supposed to
publish “no later than January 2022.”%4

Insofar as APl is aware, after publishing the interim SC-GHG estimates in 2021, the IWG has not completed any of
the actions required by E.O. 13990 or taken any action in response to comments and recommendations submitted
by APl and other parties. Moreover, notwithstanding that EPA is a key participant in the IWG, EPA’s unilateral
development of the revised SC-GHG estimates in the SC-GHG Report is not only inconsistent with the approach
President Biden committed to in E.O. 13990, it does not appear to reflect any consideration of the comments API
and others provided to the IWG.

In the detailed comments that follow, APl explains how EPA’s development of the SC-GHG Report appears
inconsistent with the approach to which the Biden Administration committed in E.O. 13990 and other
administrative directives, and why those inconsistencies call into question the rationality, defensibility, and
durability of both EPA’s agency-specific estimates as well as the administration-wide estimates developed by the
IWG. We also describe how EPA’s SC-GHG Report contains almost no discussion reflecting that EPA examined
reasonable alternatives in scientific literature to its various technical choices, reflects no meaningful consideration
of relevant analyses and recommendations previously submitted by APl and others, and therefore appears to be
based on a selective and incomplete application of important substantive and procedural recommendations,
including the full suite of recommendations that the National Academies of Science, Engineering, and Medicine
(“National Academies” or “NASEM”) provided to the IWG.

Although API appreciates EPA’s willingness to accept comments on the SC-GHG Report, consistent with the National
Academies’ recommendations, we believe EPA should have transparently engaged and collaborated with interested
stakeholders throughout its process to revise and update each of the four modules on which the SC-GHG Report
based its revised estimates, rather than postpone comment until each modules had been updated and the SC-GHG
Report had been fully drafted. Given the extent of the changes encompassed in EPA’s SC-GHG Report and the
extensive new data and analyses on which the report purports to be based, API believes that the current 69-day
comment period is insufficient for soliciting detailed feedback from informed stakeholders, particularly given that
this comment period encompassed multiple holidays.

APl is similarly concerned that EPA’s docket for this rulemaking does not include all of the studies and data on which
EPA purports to have based its SC-GHG Report, and therefore fails to provide interested parties sufficient
information on which to base detailed comments. This is a particular concern in a rulemaking conducted pursuant

11186 Fed. Reg. 24,669 (May 7, 2021).

112 See 86 Fed. Reg. at 24,670.

113 See E.O. 13990 at Sec. (5)(b)(ii)(D) and (E).
114 See E.O. 13990 at Scc. (5)(b)(ii)(B).
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to the Clean Air Act (“CAA” or “the Act”) because of the CAA’s enhanced requirement that EPA justify rules based
solely on the record it compiles and makes public at the time of the proposal.t®®

Notwithstanding the forgoing, in Section lll.b. below, API raises a number of significant technical questions and
concerns about EPA’s data selection, framing decisions, and modeling assumptions. As noted therein, it is critical
the SC-GHG Report completely and transparently explain the precise basis for each of its analytical framing decisions
because the SC-GHG estimates that EPA developed using the process described in the SC-GHG Report are highly
sensitive to even modest changes to one or a few model choices and judgements.

Finally, in Section lll.c, APl describes why, regardless of whether they are developed by the IWG or EPA alone,
inherent limitations in estimates of the SC-GHG significantly constrain their utility in rulemaking. As EPA seemingly
recognizes based on its apparent intent to use the SC-GHG Report in the Regulatory Impact Analysis but not as part
of its assessment of the Best System of Emissions Reduction (“BSER”) in the Proposed NSPS Revision itself, SC-GHG
estimates may only have utility with respect to broad considerations of costs and benefits in analyses under E.O.
12866, and not in rules that require the SC-GHG to be expressed as a single value or with a narrow range of
uncertainty.!®

1. BACKGROUND

As noted in EPA’s SC-GHG Report, the SC-GHG represents “the monetary value of future stream of net damages
associated with adding one ton of that GHG to the atmosphere in a given year.”!¥” This metric, which originally
attempted to estimate the social cost of only CO, emissions, “was explicitly designed for agency use pursuant to
E.O. 12866...”18 Since it was signed by President Clinton in 1993, E.O. 12866 has directed agencies to “propose or
adopt a regulation only upon a reasoned determination that the benefits of the intended regulation justify its
costs.”1*® And when the proposed action is deemed a “significant federal action,” E.O. 12866 required agencies to
coordinate with OMB’s Office of Information and Regulatory Affairs (“OIRA”) in the development of a formal cost-
benefit analysis called a Regulatory Impact Analysis (“RIA”). Thus, the SC-GHG Report characterizes the SC-GHG as
“the theoretically appropriate value to use when conducting benefit-cost analyses of policies that affect GHG

7120 3nd consistent with that characterization, EPA purports to only rely on the SC-GHG Report in the RIA
121

emissions,
it issued in support of the Proposed NSPS Revisions.

Initially, federal agencies’ consideration of CO, emissions in RIAs was sporadic and varied significantly between
agencies. 22 When agencies did consider CO, emissions, they utilized a variety of different methodologies that

115 See Sierra Club v. Costle, 657 F.2d 298, 401 (D.C. Cir. 1981).

116 See 87 Fed. Reg. at 74,713.

7 SC-GHG Report at 4.

118 Palenik Z. (2020). The Social Cost of Carbon in the Courts: 2013-2019. New York University Environmental Law Journal, 28(3), 393-428. Per E.O. 12866
Sec. 1(a): “Federal agencies should promulgate only such regulations as are required by law, are necessary to interpret the law, or are made necessary by
compelling public need, such as material failures of private markets to protect or improve the health and safety of the public, the environment, or the well-being
of the American people. . . . Further, in choosing among alternative regulatory approaches, agencies should select those approaches that maximize net benefits
(including potential economic, environmental, public health and safety, and other advantages; distributive impacts; and equity), unless a statute requires another
regulatory approach.”

9E.O. 12866 at Sec. 1(a). When the proposed action is deemed a “significant federal action,” E.O. 12866 required agencies to coordinate with OMB’s Office
of Information and Regulatory Affairs (“OIRA”) in the development of a formal cost-benefit analysis called a Regulatory Impact Analysis (“RIA”). (E.O. 12866
at Sec. 6(a)(3)(C)). A “Significant regulatory action” is “any regulatory action that is likely to result in a rule that may: (1) Have an annual effect on the economy
of $100 million or more or adversely affect in a material way the economy, a sector of the economy, productivity, competition, jobs, the environment, public
health or safety, or State, local, or tribal governments or communities; (2) Create a serious inconsistency or otherwise interfere with an action taken or planned
by another agency; (3) Materially alter the budgetary impact of entitlements, grants, user fees, or loan programs or the rights and obligations of recipients thereof;
or (4) Raise novel legal or policy issues arising out of legal mandates, the President’s priorities, or the principles set forth in [E.O. 12866]” (Sec. 3(f)).

120 SC-GHG Report at 4.

121 See 87 Fed. Reg. at 74,713.

122 Palenik Z. (2020). The Social Cost of Carbon in the Courts: 2013-2019. New York University Environmental Law Journal, 28(3), 393-428.
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resulted in a wide range of estimates, each with different ranges of uncertainty.'? The government was consistent,
however, in limiting use of these early estimates to RIAs, and in providing separate values for “domestic” and
“global”
however, after a 2008 Ninth Circuit decision remanded a fuel economy rule for failing to consider the potential
benefit of CO, emission reductions, stating that “while the record shows that there is a range of values, the value
of carbon emissions reduction is certainly not zero.”'% Subsequent court decisions on the necessity and method of
considering CO; emissions for federal agency actions have been mixed.

impacts.’?* The government’s consideration of CO, emissions became more frequent and consistent,

To help federal agencies comply with E.O. 12866, “harmonize a range of different SC-CO, values being used across
multiple Federal agencies,”??® and “ensure consistency in how benefits are evaluated across agencies,” President
Obama established the IWG in 2009.'2” The IWG was tasked with developing “a transparent and defensible method,
specifically designed for the rulemaking process, to quantify avoided climate change damages from reduced CO;
emissions.”'® As such, from the beginning, the IWG’s SC-GHG estimates were intended to provide consistency
across federal government agencies exclusively for the development of RIAs for “significant regulatory actions”
involving GHG emissions. Notably, [t]his does not apply to many routine agency actions that will produce GHG
emissions.”1?°

The IWG’s November 2013 TSD represented the first time the IWG (through OMB) accepted comment on the SC-
CO; estimates.’® Although the IWG and OMB had finally agreed to accept comments, they did not provide any
materials other than the most recent TSDs. Thus, comments submitted by API and others urged the IWG to select
its Integrated Assessment Model (“IAM”) parameters through a highly transparent, collaborative, and data-driven
process because modest changes to just a few model inputs drastically changes the output of the IAMs and
therefore the SC-CO; estimate. 3!

The IWG broadly responded to the comments it received on the 2013 TSD in July 2015.13? In that response, the IWG
reiterated that the “purpose of [the IWG’s] process was to ensure that agencies were using the best available
information and to promote consistency in the way agencies quantify the benefits of reducing CO, emissions, or
costs from increasing emissions, in regulatory impact analyses.” 133

The IWG updated its estimates of the SC-CO, again in August of 201634, and while APl and others continued to have
concerns with the transparency and rigor with which the IWG selected its model inputs, the TSD for the 2016 SC-
CO; reflected some improvement to the characterization of uncertainty that was consistent with the NASEM Phase

123 Palenik Z. (2020). The Social Cost of Carbon in the Courts: 2013-2019. New York University Environmental Law Journal, 28(3), 393-428.

124 Technical Support Document: Social Cost of Carbon for Regulatory Impact Analysis Under Executive Order 12866 (February 2020) (“2010 TSD) at 3.

125 Ctr. for Biological Diversity v. Nat'l Highway Traffic Safety Admin., 538 F.3d 1172, 1200 (9th Cir. 2008).

1262021 TSD at 10.

1272010 TSD at 4.

1282010 TSD at 5.

129 Palenik Z. (2020). The Social Cost of Carbon in the Courts: 2013-2019. New York University Environmental Law Journal, 28(3), 393-428.

130 OMB’s first-ever solicitation of public comment on the SC-CO, estimates was likely in response to a September 4, 2013 multi-association Petition for
Correction filed under the Information Quality Act (“IQA”) and numerous demands from Congress and other stakeholders for increasing the transparency of the
SC-CO, estimation process.

131 See multi-association comments filed February 26, 2014 (OMB-2013-0007-0140). OMB’s July 2015 Response to Comments did not provide the key
information sought by API and others, and resisted recommendations that the IWG select these parameters through a transparent process subject to peer review.
(See July 2015 Response to Comments: Social Cost of Carbon for Regulatory Impact Analysis Under Executive Order 12866.) To its credit, however, OMB
requested feedback from the NASEM on the IWG’s process for updating the estimates of the SC-CO,. (See NASEM 2017 at 1).

132 Response to Comments: Social Cost of Carbon for Regulatory Impact Analysis Under Executive Order 12866 (July 2015) (2015 RTC”).

1332015 RTC at 3.

1342016a TSD.

B-4



Comments on EPA’s SC-GHG Report February 13, 2023

1 Report, > as well as API’s prior comments. Notably, in an addendum to the 2016 TSD, the IWG adapted its SC-
CO, methodology to estimate social costs for methane and nitrous oxide for the first time.'*® While the 2016 TSD
represented the first time the IWG provided estimates of non-CO, GHG emissions, the IWG continued to represent
that the purpose of the estimates was to allow agencies to consistently “incorporate the social benefits of reducing

... emissions into cost-benefit analyses of regulatory actions.”**’

Months later, President Trump disbanded the IWG and instead directed each agency to develop their own SC-GHG
estimates using the same IAMs and the IWG’s same overall methodology for estimating the SC-GHGs. 3 As the U.S.
Department of Justice explained in its June 4, 2021 brief in opposition to several states’ motion to preliminarily
enjoin Section 5 of E.O. 13990, and the interim SC-GHG values published under E.O. 13990:

Although the Trump Administration’s policy approach to climate issues differed in many ways from
that of the preceding administration, it continued to use standardized estimates of the social costs
of greenhouse gases. Pursuant to E.O. 13783, EPA developed interim SC-CO; estimates by making
two (and only two) changes to the Working Group’s 2016 estimates: First, it began reporting
estimates that attempted to capture only the domestic impacts of climate change, and second, it
applied 3% and 7% discount rates. . . . Accordingly, although the Working Group had been
disbanded, and although the estimates of the social costs of greenhouse gas estimates were now
lower (because of higher discount rates and an exclusive focus on U.S.-domestic damages), agencies
continued to estimate the social costs of greenhouse gases in their cost-benefit analyses, as ordered
by the President, just as they had done in prior administrations.'®

While these two changes®® were seemingly modest, their impact on the SC-GHG estimates, was anything but small.
When the Obama Administration conducted its RIA for the Clean Power Plan (“CPP”) in 2015, it estimated social
costs of $12, $40, $60, and $120 per short ton of CO, emissions for the 5%, 3%, 2.5%, and 95 percentile of the 3%
discount rates for the year 2020 in 2011 dollars.* When the Trump Administration conducted its RIA for the review
of the CPP in 2017, it estimated the SC-CO; to be $6 per metric ton in 2020 (also in 2011 dollars) at the 3% discount
rate, and $1 at the 7% rate.'*?

Thus, in the span of just two years, the same government agency, utilizing the ‘best available
science’ put forth estimates for the same metric that had changed by so many orders of magnitude

135 National Academies of Sciences, Engineering, and Medicine 2016. Valuing Climate Damages. Assessment of Approaches to Updating the Social Cost of
Carbon: Phase 1 Report on Near-Term Update:. Washington, DC: The National Academies Press (“NASEM 2016”).

136 Addendum to Technical Support Document on Social Cost of Carbon for Regulatory Impact Analysis under Executive Order 12866: Application of the
Methodology to Estimate the Social cost of Methane and the Social Cost of Nitrous Oxide (“2016b TSD”). OMB did not request or receive the NASEM’s
feedback on the new estimates of the social costs of methane and nitrous oxide, nor were they subject to notice and comment, or peer reviewed. Rather, they
were premised entirely on a U.S. Environmental Protection Agency (“EPA”) employee’s 2015 paper, which at that point had not been reviewed or published.
(See Martin, A.L., Kopits, E.A., Griffiths, C.W., Newbold, S.C., and A Wolverton. 2015. Incremental CH4 and N,O Mitigation Benefits Consistent with the U.S.
Government’s SC-CO, Estimates. Climate Policy 15(2): 272-298).

1372016 TSD at 3.

138 See Executive Order 13783 (March 28, 2017) (“E.O. 13783>).138

13 Missouri v. Biden, 4:41-cv-00287 (E.D. MO 2021) (Page 11 of Defendants’ June 4, 2021 Combined Memorandum of Law in Support of Motion to Dismiss
and in Opposition to Plaintiffs’ Motion for a Preliminary Injunction) (emphasis added).

140 These changes flowed from E.O. 13783 (“when monetizing the value of changes in greenhouse gas emissions resulting from regulations, including with
respect to the consideration of domestic versus international impacts and the consideration of appropriate agencies shall ensure, to the extent permitted by law,
that any such estimates are consistent with the guidance contained in OMB Circular A-4.”)

41'U.S. EPA, EPA-452/R-15-03 Regulatory Impact Analysis for the Clean Power Plan (2015) at 4-2. (The four SC-CO2 estimates differ based on use of discount
rates of 5%, 3%, 2.5%, and the ninety-fifth percentile distribution at the 3% discount rate. (See 4-6, 4-7).

142 U.S. EPA, Regulatory Impact Analysis for the Review of the Clean Power Plan: Proposal (2017) at 44. The conversion factor for metric ton to short ton is
approximately 0.91, such that these estimates were actually about 9% lower when compared to the Obama-era estimates (2017 CPP RIA at 44).
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as to be farcical. This was the case even though the Trump and Obama analyses utilized the same
underlying models.1*®

Just a few years later, the IWG has republished the prior 2016 SC-GHG values as the new Interim SC-GHG estimates,
and as instructed by E.O. 13990, these estimates “tak[e] global damages into account” and utilize discount rates
that the IWG believes “reflect the interests of future generations in avoiding threats posed by climate change.” %
As a result, the Trump Administration’s estimated SC-CO, values of S1 and $6 per metric ton in 2020 (in 2011
dollars)!® increased to $14, $51, $76, and $152 per metric ton of CO, emissions for the 5%, 3%, 2.5%, and 95
percentile of the 3% discount rates for the year 2020 (in 2020 dollars).*

This whipsawing of SC-GHG estimates is not based on any objective errors or omissions. Indeed, the IWG and Trump
Administration can both point to academic scholarship and regulatory guidance in support of their selections of
discount rates and geographic scales. Rather, these divergent estimates demonstrate the extent to which any given
estimate of the SC-GHG differs based on one or two subjective judgements. The output of the models is dependent
on subjective framing decisions that “reflect ideology as much as they reflect the actual, long-term externality cost
of climate change.”'*” And because many of the key analytical framing decisions that truly drove model output are
subjective and not purely scientific determinations, robust and transparent stakeholder and public engagement is
essential.

As APl urged in its comments on the 2021 TSD and reiterates here, the sensitivity of SC-GHG modeling output to
one or a few subjective inputs raises serious questions of the SC-GHG estimates’ reliability and utility in rulemaking
and policy analyses. It also illustrates the profound importance of adopting analytical framing decisions through a
structured and predictable process that is open, transparent, and data-driven. While EPA may have valid reasons
for unilaterally developing its own SC-GHG estimates, APl is concerned that this unexplained deviation from the SC-
GHG estimation and updating process that was historically consigned and recently re-entrusted to the IWG reflects
another ad hoc estimation approach that lacks the necessary structure, consistency, and transparency.

Moreover, given that EPA’s SC-GHG Report contains the most recent estimate of the SC-GHG provided by the
federal government, APl is concerned that other federal agencies may opt to rely on the estimates in the EPA’s SC-
GHG Report rather than the estimates in the IWG’s 2021 Interim TSD. While this concern is somewhat mitigated
by E.O. 13990's requirement that agencies use the IWG’s values, the absence of any clear statement from EPA as
to what the SC-GHG Report is or how its estimates are to be used perpetuates a serious concern that EPA’s values
may be misapplied in a variety of different regulatory and administrative contexts.

M. DETAILED COMMENTS

APl is concerned about the procedures EPA employed when developing the SC-GHG Report and the revised
estimates contained therein. We also have substantive technical questions and concerns about the methodology
EPA employed in generating the revised SC-GHG estimates and the manner in which the Agency presented its

143 Taylor, A. (2018). Why the social cost of carbon is red herring. Tulane Environmental Law Journal, 31(2), 345-372 at 347.

144 E.0. 13990 at Sec. 5(a) and 5(b)(iii).

145 Using discount rates of 7% and 3%.

146 Interim TSD at Table ES-1 (using discount rates of 5%, 3%, 2.5%, and the 95" percentile of the 3% discount rate)

147 Taylor, A. (2018). Why the Social Cost of Carbon is Red Herring. Tulane Environmental Law Journal, 31(2), 345-372, 370. [T]hose who would consider
inclusion of IAM-generated estimates, particularly high-dollar ones, of the SCC to be an unmitigated success should nonetheless pay heed to the crow on the
shoulder: a high degree of arbitrariness is currently baked into these estimates and it is quite difficult to know the degree to which they may be relied upon for
accuracy or manipulated by agencies across different administrations.
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estimates in the SC-GHG Report. Finally, API believes that EPA should more fully and explicitly explain why the
inherent limits of the SC-GHG estimates render them unsuitable for agency rulemaking and decisions that require
the SC-GHG to be expressed as a single value or within a reasonably narrow range of uncertainty. The subsections
that follow discuss each of these three broad areas of concern in detail.

a. Procedural Concerns

As President Biden noted in Executive Order 13990 (“E.O. 13990”) on his first day in office, “[a]n accurate social cost
is essential for agencies to accurately determine the social benefits of reducing greenhouse gas emissions when
conducting cost-benefit analyses . ..”**® To that end, E.O. 13990 further instructed that, in undertaking actions such
as developing SC-GHG estimates, “the Federal Government must be guided by the best science and be protected
by processes that ensure the integrity of Federal decision-making.}*® Consistent with that mandate, President Biden
also issued a Presidential Memorandum to all heads of executive departments and agencies reaffirming the Biden
Administration’s commitment to the principles outlined in President Clinton’s Executive Order 12866 (“E.O.
12866”)1°, which established the basic foundation for executive branch review of regulations, and President
Obama’s Executive Order 13563 (“E.O. 13563”),%>! which “took important steps toward modernizing the regulatory
review process.”>2

Thus, through the Regulatory Review Memorandum, President Biden reaffirmed his administration’s commitment
7153 ysing “best available techniques to quantify

7154 and ensuring “the objectivity of any
7155

to “allow for public participation and an open exchange of ideas;
anticipated present and future benefits and costs as accurately as possible;
scientific and technological information and processes used to support . . . regulatory actions.

One week later, President Biden reiterated to his executive departments and agency heads that “[i]t is the policy of
my Administration to make evidence-based decisions guided by the best available science and data.”**® According
to the President Biden’s Scientific Integrity Memorandum, “[w]hen scientific or technological information is
considered in policy decisions, it should be subjected to well-established scientific processes, including peer review
where feasible and appropriate. . .” >’

API supports the principles President Biden outlined in these Executive Orders and presidential memoranda, and
believes that certain aspects of EPA’s development of SC-GHG estimates, such as taking public comment and
committing to peer review, are broadly consistent with these principles. In other respects, however, EPA’s
development of the SC-GHG Report thus far appears to be the product of an insufficiently structured and
transparent process.

Indeed, EPA’s SC-GHG Report represents an unexplained departure from the more structured, transparent, and
collaborative interagency process that the Biden Administration promised when it encouraged stakeholders

18 E.0. 13990 at Sec. 5.

49E.0. 13990 at Sec. 1.

150 Signed Sept. 30, 1993.

151 Signed Jan. 18, 2011.

152 Memorandum for the Heads of Executive Departments and Agencies regarding “Modernizing Regulatory Review” (Jan. 20, 2021) (“Regulatory Review
Memorandum”).

133 E.0. 13563 at Sec. 1(a).

134 E.0. 13563 at Sec. 1(c).

15 E.0. 13563 at Sec. 5.

156 “Memorandum on Restoring Trust in Government Through Scientific Integrity and Evidence-Based Policymaking” Memorandum From President Biden to
the Heads of Executive Departments and Agencies (Jan. 27, 2021) (“Scientific Integrity Memorandum™). See also Executive Order 14007, which establishes
the President’s Council of Advisors on Science and Technology. (Jan. 27, 2021) (“E.O. 14007).

157 Scientific Integrity Memorandum preamble.
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interested in the SC-GHG development process to engage with the IWG. EPA’s SC-GHG Report reflects no
consideration of the comments APl and others submitted to the IWG, and the limited data and time that EPA has
provided at this stage does not appear consistent with a strong Agency interest in soliciting critical analysis.
Furthermore, EPA’s curious solicitation of comments on the SC-GHG Report within an NSPS rulemaking, which does
not utilize the SC-GHG Report, does not particularly reflect an interest in transparency and collaboration. In fact,
EPA’s equivocal and fluctuating descriptions of the SC-GHG Report make it impossible for the public to even
understand why EPA drafted the SC-GHG Report in the first place, or how the Agency intends to use it.

1. Lack of Clarity Regarding What the SC-GHG Report is and how it will be used

In both the preamble to the Proposed NSPS Revisions and the RIA in EPA’s docket for the Proposed RIA Revisions
(“Docketed RIA”), EPA concludes that the IWG’s “interim SC-GHG estimates represent the most appropriate
estimate of the SC-GHG until revised estimates have been developed reflecting the latest, peer-reviewed
science.”® Therefore, the Agency “estimated the climate benefits of methane emission reductions expected from
this proposed rule using the social cost of methane (SC-CH,) estimates presented in the [IWG’s 2021 TSD].”**°

Having disclaimed that the RIA estimated the climate benefits of the proposal’s anticipated methane reductions
using only the interim SC-GHG estimates from the IWG’s 2021 TSD, EPA’s preamble to the Proposed NSPS Revisions
then describes the SC-GHG Report as “a sensitivity analysis of the monetized climate benefits using a set of SC-CH,4
estimates that incorporates recent research addressing recommendations of the National Academies of Sciences,
Engineering, and Medicine.”*®® According to EPA’s preamble, the RIA presents the results of the SC-GHG Report’s
screening analysis in “Appendix B of the RIA.” %! However, the Docketed RIA does not include the sensitivity analysis
EPA described in the preamble, nor does it contain any reference to, or even mention of, the SC-GHG Report.

Earlier versions of the RIA that were exchanged between and edited by EPA, OMB, and other agencies reflect that
the RIA previously contained a substantial discussion of the SC-GHG Report and also included EPA’s new estimates
from the SC-GHG Report in a sensitivity analysis in a then-designated Appendix B.1%2 These aspects of the draft RIA
were deleted in their entirety without explanation shortly before publication of the Proposed NSPS Revisions.
However, and particularly problematic from the perspective of transparency in public engagement as well as EPA’s
docket and rulemaking requirements under CAA Section 307, the version of the RIA that EPA posted on its website
for public comment on November 11, 2022 contains the subsequently deleted discussion of the SC-GHG Report and
Appendix B sensitivity analysis.®® Thus, EPA is presently soliciting comments on two strikingly different versions of
the Draft RIA. Indeed, while it is beyond the scope of this appendix’s specific focus on EPA’s SC-GHG Report, the
Agency’s publication of two divergent Draft RIAs raises significant questions about the sufficiency of the notice-and-
comment opportunity on the required E.O. 12866 analysis as well as the Proposed NSPS Revisions.

While EPA’s last minute revisions to the RIA remain unexplained, what is clear from the Docketed RIA is that EPA’s
SC-GHG Report is not a sensitivity analysis, and that the report’s revised SC-GHG estimates are not amenable for
use in sensitivity analyses. EPA’s “Sensitivity and Uncertainty Analyses: Training Module” describes a “sensitivity
analysis” as “a method to determine which variables, parameters, or other inputs have the most influence on the

158 87 Fed. Reg. at 74,843; Docketed RIA (EPA-HQ-OAR-2021-0317-0173) at 3-6.
15987 Fed. Reg. at 74,713; See also 87 Fed. Reg. at 74,843; See also the RIA in EPA’s docket for the Proposed NSPS Revisions at 3-6.
16087 Fed. Reg. at 74,843.
161 87 Fed. Reg. at 74,714, Table 5, note b; See also 87 Fed. Reg. at 74,843.
192 See Draft RIA revisions between September and November 2021 at EPA-HQ-OAR-2021-0317-1540,1541, 1542, 1543, 1544, 1545, 1546, 1548, 1573, 1574,
1575, and 1576.
163 See https://www.epa.gov/environmental-economics/scghg.
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model output.”?®* Consistent with this description, EPA’s Training Module explains that “[t]here can be two
purposes for conducting a sensitivity analysis [1] comput[ing] the effect of changes in model inputs on the outputs;
[2] to study how uncertainty in a model output can be systematically apportioned to different sources of uncertainty
in the model input.” 1%

EPA’s SC-GHG Report and the SC-GHG estimates contained therein are in no way suited to these purposes. The
estimates in EPA’s SC-GHG Report were derived in a manner wholly different from the IWG’s SC-GHG estimates.
For each of the four modules of the SC-GHG estimation process - socioeconomics and emissions, climate, damages,
and discounting — EPA’s SC-GHG Report uses different models, methodologies, analytical framing decisions, and
data than the IWG utilized. As detailed in the Executive Summary to the SC-GHG Report:

The socioeconomic and emissions module relies on a new set of probabilistic projections for
population, income, and GHG emissions developed under the Resources for the Future Social Cost
of Carbon Initiative . . . The climate module relies on the Finite Amplitude Impulse Response (FalR)
model... The socioeconomic projections and outputs of the climate module are used as inputs to
the damage module to estimate monetized future damages from temperature changes. Based on
a review of available studies and approaches to damage function estimation, the report uses three
separate damage functions to form the damage module. They are: 1. a subnational-scale, sectoral
damage function... 2. a country-scale, sectoral damage function... and 3. a meta-analysis-based
damage function... The discounting module . .. us[es] a set of dynamic discount rates that have
been calibrated following the Newell et al. (2022) approach, as applied in Rennert et al. (2022a,
2022b). ... Uncertainty in the starting rate is addressed by using three near-term target rates (1.5,
2.0, and 2.5 percent) based on multiple lines of evidence on observed market interest rates. ...
Finally, the value of aversion to risk associated with damages from GHG emissions is explicitly
incorporated into the modeling framework following the economic literature. The estimation
process generates nine separate distributions of estimates — the product of using three damage
modules and three near-term target discount rates — of the social cost of each gas in each emissions
year. To produce a range of estimates that reflects the uncertainty in the estimation exercise while
providing a manageable number of estimates for policy analysis, in this report the multiple lines of
evidence on damage modules are combined by averaging the results across the three damage
module specifications.®®

Every aspect of the above-described estimation process differs from the process employed by the IWG. And,
because every aspect of EPA’s SC-GHG estimation process differed from the IWG’s process, it does not allow EPA
“to determine which variables, parameters, or other inputs” in the IWG’s estimation process “have the most
influence on the model output.” Examining two wholly different estimation processes does not provide any basis
to discern how any of the IWG’s inputs may impact the IWG’s model output or apportion uncertainty to the IWG’s
various inputs.

“Sensitivity analyses” require the isolation and examination of one or a few model inputs while all other model
parameters remain constant. For instance, in the 2021 TSD, the IWG advised that “agencies may consider

164 See https://archive.epa.gov/epa/measurements-modeling/sensitivity-and-uncertainty-analyses-training-
module.html#:~:text=Sensitivity%20analysis%20(SA)%20is%20the,)%20(EPA%2C%202003).

165 See https://archive.epa.gov/epa/measurements-modeling/sensitivity-and-uncertainty-analyses-training-
module.html#:~:text=Sensitivity%20analysis%20(SA)%20is%20the,)%20(EPA%2C%202003).
166 SC-GHG Report at 1-2.
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conducting additional sensitivity analysis using discount rates below 2.5 percent.”*” Consistent with EPA’s Training
Module and standard practices for conducting sensitivity analyses, the IWG instructed that agencies’ sensitivity
analyses should isolate a single input (the discount rate) in order to assess the impact of changes from that single
input on the model output.

The estimates in EPA’s SC-GHG Report are simply new estimates based on new methods and data, and they
therefore plainly have no value in any scientifically relevant sensitivity analysis. Indeed, what EPA deemed a
“Screening Analysis” in the since-deleted sections of the Docketed RIA was not a screening analysis at all, at least
as defined by EPA’s Training Module. EPA merely compared the values from the IWG’s 2021 TSD to EPA’s SC-GHG
Report and found that the benefits estimated in EPA’s SC-GHG Report were higher than the IWG’s 2021 interim
estimates. This is truly the full extent of EPA’s use of the SC-GHG Report for a “sensitivity analysis,” which perhaps
explains the Agency’s decision to strike those references from the Docketed RIA.

Recognizing that neither EPA’s SC-GHG Report nor the estimates contained therein constitute, or can credibly be
used in sensitivity analyses, one is compelled to recognize the SC-GHG Report’s estimates for what they are — SC-
GHG values that are wholly separate and distinct from the 2021 IWG interim SC-GHG estimates that the Biden
Administration directed all agencies to use. In fact, the SC-GHG Report itself never suggests its estimates are
intended or even suitable for sensitivity analyses. The SC-GHG Report accurately describes them as “new estimates
of the SC-GHG.” %8

Indeed, the SC-GHG Report’s estimates are “new estimates of the SC-GHG,” but given EPA’s deletion of the
supposed “sensitivity analysis” and assertion that the SC-GHG Report’s estimates were not used in the RIA or the
“statutory [best system of emissions reduction] determinations” in the Proposed NSPS Revisions,®® commenters
are left with no explanation why EPA developed the SC-GHG Report, how EPA intends to use the report’s estimates,
or why EPA included the SC-GHG Report in the docket for the Proposed NSPS Revisions. A truly transparent and
collaborative process demands much more than this. EPA should provide a full and complete explanation for the
development and intended use of the SC-GHG Report before subjecting it to peer review or publiccomment. Absent
any explanation of the SC-GHG Report’s intended use, reviewers have little basis to opine on its suitability.

2. Inconsistency with the Biden Administration’s Stated Approach to the SC-GHG

From the earliest days of his Administration and consistently thereafter, President Biden and other Administration
officials publicly committed to developing and updating government-wide SC-GHG estimates through the IWG by
prescribing a detailed and incremental process. Based on the Administration’s representations, APl and other
stakeholders devoted significant time and resources attempting to engage the IWG, but the rigorous and
transparent IWG process that the Biden Administration promised has not yet materialized in any meaningful way.
Now, more than two years after the IWG released its first and only publication of the several it had been charged
with developing, EPA appears to be charting its own course by developing its own agency-specific SC-GHG estimates
in the SC-GHG Report.

As discussed in more detail below, EPA’s independent development of SC-GHG estimates is incompatible with and,
in fact, undermines the unified approach promised by the Biden Administration in E.O 13990. We also describe

1672021 TSD at 4; See also 2021 TSD at 21 (“the IWG finds it appropriate as an interim recommendation that agencies may consider conducting additional
sensitivity analysis using discount rates below 2.5%.”).

18 SC-GHG Report at 84.

19987 Fed. Reg. at 74,843.
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why EPA’s unilateral SC-GHG estimates and any subsequent proliferation of agency-specific SC-GHG estimates
contravene the Administration’s stated interest in assessing the benefits and costs of proposed regulations
consistently and cohesively across all federal agencies.

i President Biden’s Promised Approach for the Development and Agency use of SC-
GHG Estimates

After the Trump Administration disbanded the IWG, President Biden on his first day in office issued E.O. 13990,
which reestablished the IWG as the federal entity charged with developing and publishing the SC-GHG estimates
that are to be used by all federal agencies.'’® The IWG’s mission is fivefold:

(A) publish an interim [SC-GHG] within 30 days of the date of this order, which agencies shall use
when monetizing the value of changes in greenhouse gas emissions resulting from regulations and
other relevant agency actions until final values are published;

(B) publish a final [SC-GHG] by no later than January 2022;

(C) provide recommendations to the President, by no later than September 1, 2021, regarding areas
of decision-making, budgeting, and procurement by the Federal Government where the [SC-GHG]
should be applied;

(D) provide recommendations, by no later than June 1, 2022, regarding process for reviewing, and,
as appropriate, updating, the [SC-GHG] to ensure that these costs are based on the best available
economics and science; and

(E) provide recommendations, to be published with the final [SC-GHG] under subparagraph (A) if
feasible, and in any event by no later than June 1, 2022, to revise methodologies for calculating the
[SC-GHG], to the extent that current methodologies do not adequately take account of climate risk,
environmental justice, and intergenerational equity.'’*

Insofar as APl is aware, the IWG has only completed the first of the five tasks prescribed by E.O. 13990.'72 Regarding
these interim estimates, the E.O. mandates that “agencies shall use” them in promulgating their own “regulations
and other relevant agency actions until final values are published.”'”® Thus, although it is unclear why EPA
developed the SC-GHG Report and how the Agency intends its SC-GHG estimates to be used, it bears mentioning
that agencies deviating from these interim estimates do so in contravention with E.O. 13990.

The requirements of E.O. 13990 are also memorialized in the 2021 Interim TSD, which describes President Biden’s
directive that the reconstituted IWG “ensure that SC-GHG estimates used by the U.S. Government (USG) reflect the
best available science and the recommendations of the National Academies (2017)..”'’* Consistent with the
Executive Order, the IWG plainly recognized that the SC-GHG estimates it developed were to be used throughout
the “U.S. Government,” unless expressly precluded by statute.”

0 E.0. 13990 at Sec. 5.

7I'E.O. 13990 at Sec. 5(b)(ii).

1722021 TSD.

173 E.O. 13990 at Sec. 5(b)(ii)(a) (emphasis added).

1742021 TSD at 3.

175 Social Cost of Greenhouse Gas Emissions: Frequently Asked Questions (FAQs), (“OIRA Guidance™) at 2, June 3, 2021. Available at
https://www.whitehouse.gov/wp-content/uploads/2021/06/Social-Cost-of-Greenhouse-Gas-Emissions.pdf.
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The IWG’s Interim TSD goes on to instruct that the Interim SC-GHG estimates “should be used by agencies until a
comprehensive review and update is developed in line with the requirements in E.O. 13990.”%® The Interim TSD
also “determined that it is appropriate for agencies to revert to the same set of four values drawn from the SC-GHG
distributions based on three discount rates (2.5 percent, 3 percent, and 5 percent) as were used in regulatory
analyses between 2010 and 2016 and subject to public comment.”!’”’

OMB, the entity responsible for coordinating the IWG efforts,'’® has likewise confirmed that President Biden’s
reconstitution of the IWG demonstrates that the President intended the IWG alone develop the SC-GHG estimates
necessary “to ensur[e] that the estimates agencies consider . . . reflect the best available science and
methodologies.”'’® This directive is further confirmed in the June 2021 guidance document OIRA issued to agencies
to assist in applying Section 5 of E.O. 13990.%° The OIRA Guidance clarified that “[p]Jursuant to E.O. 13990, when
agencies prepare an assessment of the potential costs and benefits of regulatory action for purposes of compliance
with E.O. 12866, they must use the 2021 interim estimates in monetizing increases or decreases in greenhouse gas
emissions that result from regulations and other agency actions until updated values are released by the IWG.” 8!
Accordingly, E.O. 13990, the 2021 Interim TSD, OMB’s solicitation of comments on the Interim TSD, and OIRA’s
guidance not only directed federal agencies to use the IWG’s SC-GHG estimates, they apprised stakeholders
interested in the federal government’s SC-GHG estimates that the IWG was the sole entity with which to engage
regarding the development of these important values.

In litigation surrounding E.O. 13990 and the 2021 Interim TSD, the U.S. Department of Justice (“D0J”) also describes
the Biden Administration’s stated approach to developing and using SC-GHG estimates, and opined on the degree
to which E.O. 13990 compelled agencies to use the IWG’s values:

... the Executive Order requires agencies to use the Interim Estimates in some circumstances. See
E.O. 13990 §§ 5(b)(ii)(A) (using the word “shall”); OIRA Guidance, at 1. But that directive is
inoperative whenever the agency faces any conflicting statutory obligation . . .In other words,
agencies will only ever rely on the Interim Estimates when they have discretion to do so...18?

As DOJ stated elsewhere even more succinctly, “if an agency undertakes [SC-GHG] monetization, it shall use the
Interim Estimates rather than another set of figures.” &

ji. EPA’s SC-GHG Report Contravenes the Approach President Biden Promised
Stakeholders

Although it is not yet clear how EPA intends to use the estimates in its SC-GHG Report, the Agency’s development
and publication of these values appears to conflict with President Biden’s explicit directive that the IWG develop
the federal government’s SC-GHG estimates and that federal agencies use those estimates. The Administration
assigned this centralized role to the IWG “to ensur[e] that the estimates agencies consider . . . reflect the best
available science and methodologies.”* Even though EPA is a key member of the IWG and EPA’s staff certainly

1762021 TSD at 4.

1772021 TSD at 4.

178 See E.O. 13990 at Sec. 5; See also 86 Fed. Reg. at 24,669.

17986 Fed. Reg. at 24,669.

180 See OIRA Guidance.

81 OIRA Guidance at 1.

182 Defendants” Combined Memorandum of Law in Support of Motion to Dismiss and in Opposition to Plaintiffs’ Motion for a Preliminary Injunction, Page 23,
Missouri et al., v. Biden, et al., Case No. 4:21-cv-00287-AGF (E.D. Mo. 2021).

183 Brief for Appellees, Page 40, Missouri et al., v. Biden, et al., Case No. 4:21-cv-00287-AGF (E.D. Mo. 2021).

184 86 Fed. Reg. at 24,669.
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have a high level of expertise in climate science and economic analysis, E.O. 13990’s reestablishment of the IWG
seems to indicate that the Biden Administration believed that development of the highly important SC-GHG
estimates called for a breadth of expertise and diversity of opinions unlikely to be found within a single agency.

While APl has often disagreed with the IWG’s lack of transparency and with various modeling decisions and
methodologies that the IWG has employed in developing SC-GHG estimates, we believe that the multi-agency
composition of the IWG provides at least an opportunity to develop future SC-GHG estimates using a greater
diversity of viewpoints and expertise. Thus, when the Biden Administration once again consigned the federal
government’s SC-GHG estimation process to the IWG, APl once again devoted significant time and resources
developing comments reflecting our own viewpoints and considerable expertise. Unfortunately, the IWG’'s
unexplained inaction on the tasks it was assigned in E.O. 13990 along with EPA’s unilateral development of SC-GHG
estimates in contravention with E.O. 13990 seem to indicate that API’s efforts to engage the IWG may have been in
vain and that the process laid out in E.O. 13990 has been inexplicably abandoned.

APl and others with a deep interest in, and credible expertise relevant to, the development of SC-GHG estimates
are effectively precluded from meaningfully engaging with the federal government on these estimates if the
Administration changes without explanation the entities, planned actions, and procedures for developing SC-GHG
estimates.

The other reason the Administration re-established the IWG and tasked it with developing the SC-GHG estimates
was “to promote consistency in the way agencies quantify the benefits of reducing CO, emissions in regulatory
impact analyses.”*® This accords with OMB Circular A-4, which emphasizes that “[iln undertaking [benefit-cost
analysis and cost-effectiveness analysis], it is important to keep in mind the larger objective of analytical consistency
in estimating benefits and costs across regulations and agencies, subject to statutory limitations.” 18

While we recognize that the Administration has announced its intent to revise Circular A-4,%® the mere prospect of
these revisions provides no basis for contravening the guidelines and instructions currently provided by Circular A-
4. Unless and until Circular A-4 is revised or replaced, it should continue to guide EPA and other agencies to develop
clear, transparently supported, objective, and consistent RIAs. Indeed, far from justifying any departures from
Circular A-4’s guidelines, the Administration’s announcement that Circular A-4 will be revised further illustrates that
EPA’s unilateral development of SC-GHG estimates is inconsistent with the overall RIA and SC-GHG development
framework that the Biden Administration publicly announced.

Finally, the need for a single consistent process for developing the SC-GHG estimates used in RIAs is further reflected
in a 2020 Government Accountability Office (“GAQ”) Report on the SC-GHG and specifically the manner in which
the federal government should address the recommendations of the National Academies.” 188 Recognizing that the
National Academies’ recommended procedural and technical improvements could not be feasibly implemented by
a multitude of different agencies, the GAO urged OMB to “identify a federal entity or entities to be responsible for
addressing the National Academies' recommendations...”*® GAO considered the recommendation “implemented”
when E.O. 13990 reinstated the IWG.**®®

1852021 TSD at 10.

186 OMB Circular A-4, Pages 9-10 (emphasis added).

187 Joseph Biden Jr. 2021. Memorandum for the Heads of Executive Departments and Agencies; Modernizing Regulatory Review. The White House.

188 GAO-20-254, Report to Congressional Requesters, SOCIAL COST OF CARBON: Identifying a Federal Entity to Address the National Academies’
Recommendations Could Strengthen Regulatory Analysis (“GAO-20-254").

18 GAO-20-254.

19 GAO-20-254 Recommendation Status, https://www.gao.gov/products/gao-20-254#summary_recommend.
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Thus, EPA’s unexplained deviation from the SC-GHG development approach laid out in E.O. 13990 not only upends
the process to which APl and other have devoted time and resources, it undermines the federal government’s
longstanding objective of making RIAs more consistent across agencies and detracts from what the GAO and this
Administration identified as necessary to improve the SC-GHG estimation process consistent with the National
Academies’ recommendations.

3. Failure to Respond to Comments

As a further consequence of the Agency’s decision to unilaterally develop its own SC-GHG estimates, EPA’s SC-GHG
Report does not appear to be based on any meaningful consideration of the many significant and detailed
comments submitted to the IWG, including most recently, the many comments in response to the 2021 Interim
TSD. Based on the Biden Administration’s representation that the IWG alone would develop the SC-GHG estimates
that would be used by the many agencies of the federal government, “[t]he Office of Management and Budget
(OMB), on behalf of the cochairs of the Interagency Working Group on the Social Cost of Greenhouse Gases,
including the Council of Economic Advisors (CEA) and the Office of Science and Technology Policy (OSTP),”
requested “public comment on the interim TSD as well as on how best to incorporate the latest peer-reviewed
science and economics literature in order to develop an updated set of SC-GHG estimates.” !

Notwithstanding that the IWG purported to solicit public comments “in order to facilitate early and robust
interaction with the public on this key aspect of this Administration’s climate policy,”*? neither the IWG nor EPA,
which is a key member of the IWG, ever responded to or meaningfully considered the public comments submitted
by APl and many others in 2021. This does not represent a valid and transparent effort to engage the public and
solicit feedback to improve agency decision-making.

“For an agency’s decisionmaking to be rational, it must respond to significant points raised during the public
comment period.”?% EPA is not relieved of this obligation simply because the comments were solicited by OMB on
behalf of the ING. As a key member of the IWG, EPA “reviewed the comments submitted to the IWG,”*** and
therefore had an obligation to “engage the arguments raised before it.”1%

The issues on which the IWG solicited comment, including advances in science and economics, approaches for
implementing the National Academies’ recommendations, approaches for intergenerational equity, and the use of
discount rates,®® are directly relevant to the EPA’s SC-GHG Report. So too are the significant comments and data
submitted by API and others in response to the IWG’s solicitation.

In particular, APl submitted detailed and constructive questions and comments on issues regarding the selection of
discount rates, the ability to reasonably forecast impacts on expansive time horizons, and the importance of
providing domestic SC-GHG values alongside global values. The IWG never responded to these comments and
qguestions, and given the existence of these same concerns in EPA’s SC-GHG Report, EPA plainly ignored API’s
comments as well.

191 87 Fed. Reg. 24,669 (May 7, 2021).

192 87 Fed. Reg. at 24,670.

193 Allied Local & Reg’l Mfis. Caucus v. EPA, 215 F.3d 61, 68 (D.C. Cir. 2000).

19 SC-GHG Report at 8.

19 Del. Dep’t of Nat. Res. & Envtl. Control v. EPA, 785 F.3d 1, 11 (D.C. Cir. 2015); see Nat’l Shooting Sports Found., Inc. v. Jones, 716 F.3d 200, 214 (D.C.
Cir. 2013).

196 87 Fed. Reg. at 24,670.
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It is not enough for EPA to suggest that it “has reviewed the comments submitted to the IWG in developing [the SC-
GHG Report].”*” EPA must respond in a reasoned manner to the comments received, [] explain how the agency
resolved any significant problems raised by the comments, and [] show how that resolution led the agency to [its
conclusion].”'®® “Consideration of comments as a matter of grace is not enough.” It must be made with a mind

open to persuasion.”*

It is also insufficient that EPA is now accepting comment on the SC-GHG Report. To begin, EPA’s acceptance of
comments on entirely new SC-GHG estimates in a wholly distinct SC-GHG Report in no way mitigates the absence
of any record that EPA meaningfully engaged with or responded to any of the comments already submitted to the
IWG.

Further, while it remains unclear what the SC-GHG Report is or how EPA intends to use it, nowhere does EPA
represent that the report is in draft form or that the Agency will revise the SC-GHG Report based on comments and
data received. On the contrary, EPA states that the “report presents new estimates of the SC-GHG” that EPA may
rely upon “while [the IWG] process continues.”?® Therefore, if EPA intends to use and rely on the values in the SC-
GHG Report as they are currently estimated, the Agency’s solicitation of comments at this point does not truly
“allow for public participation and an open exchange of ideas.”?°* Nor is such an approach consistent with the
National Academies’ recommendation that draft revisions to the SC-GHG methods and estimates should be subject
to public notice and comment, allowing input and review from a broader set of stakeholders, the scientific
community, and the public.2%

4, EPA has not Provided Interested Parties the Time or Information Necessary to Solicit
Detailed and Constructive Feedback

In order for its public comment process to be reasonable and therefore lawful, EPA must provide commenters
access to the data, studies, and other records on which the Agency relied as well as reasonably adequate time to
review the data and draft comments analyzing EPA’s conclusions and findings based on those records. EPA’s
present solicitation of comments on the SC-GHG Report does not satisfy either of these requirements.

The U.S. Court of Appeals for the District of Columbia Circuit (“D.C. Circuit”) makes clear that when an
agency relies on data that is critical to its decision-making process, that data must be disclosed in order to
provide the public an opportunity to meaningfully comment on the agency's rulemaking
rationale.?”®> Indeed, the D.C. Circuit has consistently maintained that “[i]n order to allow for useful
criticism it is especially important for the agency to identify and make available technical studies and
data that it has employed in reaching the decisions to propose particular rules.”%*

197 SC-GHG Report at 8.

18 Indep. U.S. Tanker Owners Comm v. Lewis, 690 F.2d 908, 919 (D.C. Cir. 1982).

19 Advocates for Hwy & Auto Safety v. Fed. Hwy. Admin., 28 F.3d 1288, 1292 (D.C. Cir. 1994) (citing McLouth Steel Products Corp. v. Thomas, 838 F2d 1317,
1323 (D.C. Cir. 1988)).

200 SC-GHG Report at 84.

21 E.0. 13563 at Sec. 1(a).

202 National Academies of Sciences, Engineering, and Medicine 2017. Valuing Climate Damages: Updating Estimation of the Social Cost of Carbon Dioxide:
Washington, DC: The National Academies Press (“NASEM 2017”) at Pages 58-60.

23 See, e.g., Conn. Light & Power Co. v. Nuclear Regulatory Comm'n, 673 F.2d 525, 530 (D.C. Cir. 1982); Chamber of Commerce v. SEC, 443 F.3d 890, 899
(D.C. Cir. 2006); Am. Radio Relay League, Inc. v. FCC, 524 F.3d 227, 236-37 (D.C. Cir. 2008).

204 Conn. Light & Power Co., 673 F.2d at 530 (emphasis added); See also Am. Radio Relay League, Inc., 524 F.3d at 237 (“It would appear to be a fairly obvious
proposition that studies upon which an agency relies in promulgating a rule must be made available during the rulemaking in order to afford interested persons
meaningful notice and an opportunity for comment.”).
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Moreover, because of the “complex scientific issues involved in EPA rulemaking” Congress established
more rigorous requirements under the CAA for making information available for public scrutiny.??> Hence,
the CAA mandates that “[a]ll data, information, and documents . . . on which the proposed rule relies shall
be included in the docket on the date of publication of the proposed rule.”?°® This critical requirement is
particularly relevant here because EPA claims to have utilized, and is taking comment on, the SC-GHG
Report as part of the Proposed NSPS Revisions, which is a rulemaking pursuant to the CAA.2%’

Therefore, if “documents of central importance upon which EPA intended to rely had been entered in the docket
too late for any meaningful public comment prior to promulgation, then both the structure and spirit of section 307
would have been violated.”?® “The Congressional drafters, after all, intended to provide ‘thorough and careful
procedural safeguards . . . [to] insure an effective opportunity for public participation in the rulemaking process.”” 2%

Notwithstanding this requirement, EPA’s docket omits several studies, records, and other materials that appear
fundamental to the Agency’s development of the SC-GHG Report. For instance, EPA claims to have based several
aspects of the SC-GHG Report on “the public comments received on individual EPA proposed rulemakings and the
IWG’s February 2021 TSD,”2% but only identifies two supportive comments of the 88 total comments submitted on
the 2021 TSD.?'! EPA did not identify or provide any comments “it received on individual EPA proposed
rulemakings.” Therefore, the Agency’s administrative record for the SC-GHG Report is either insufficiently
comprehensive or EPA impermissibly “rellied] on some comments while ignoring comments advocating a different
position.”?12

Similarly, the SC-GHG Report relies extensively on SC-GHG estimation and modeling approach developed by RFF,?13
but while EPA’s administrative record includes the RFF paper itself, it does not include all the data and studies that
RFF utilized in developing those projections and estimates that EPA incorporated into its SC-GHG Report. For
instance, RFF augments their economic forecast and generates their emissions forecast based on expert
opinion,?2!> byt EPA’s administrative record does not appear to contain any details or documentation regarding
the expert elicitation and forecasting that was a key part of RFF’s modeling effort. Given the critical importance of
these forecasts in modelling the SC-GHG and EPA’s implicit adoption of the forecasts in the SC-GHG Report, EPA
should provide the public with details regarding how and why these experts were selected. For example, EPA should
submit for public comment in the docket for the Proposed NSPS Revisions RFF’s documentation, which details RFF’s
survey methodologies, partial selection methodology, and results. EPA should also extend the time period for
submission of public comments on EPA’s SC-GHG Report. Additionally, EPA should foster transparency by clarifying
how RFF selected their experts from RFF’'s nominee pool.

25 F.g., Small Ref. Lead Phase-Down Task Force v. EPA, 705 F. 2d 506, 518 (D.C. Cir. 1983).

26 CAA § 307(d)(3) (emphasis added); see Kennecott Corp. v. EPA, 684 F. 2d 1007, 1018 (CAA § 307(d)(3) requires EPA to place in the docket “the factual
data on which the proposed regulations are based”).

27 87 Fed. Reg. at 74,713.

28 Sierra Club v. Costle, 657 F.2d 298 at 398 (D.C. Cir.1981); See also Kennecott Corp. v. EPA, 684 F.2d 1007, 1019 (D.C.Cir. 1982) (EPA improperly placed
economic forecast data in the record only one week before issuing its final regulations).

29 Sierra Club v. Costle, 657 F.2d 298 at 398 (citing H.R.Rep.No0.95-294, 95th Cong., 1st Sess. 188 at 319 (1977)).

219 SC-GHG Report at 26, 37, 53, and 8.

211 SC-GHG Report at 14 (FN26), and 15 (FN37).

212 National Women's Law Center v. Office of Management and Budget, 358 F. Supp. 3d 66,91 (D.D.C. 2019).

213 Rennert, K., Prest, B.C., Pizer, W.A., Newell, R.G., Anthoff, D., Kingdon, C., Rennels, L., Cooke, R., Raftery, A.E., Sevéikova, H. and Errickson, F., 2022a.
The social cost of carbon: Advances in long-term probabilistic projections of population, GDP, emissions, and discount rates. Brookings Papers on Economic
Activity. Fall 2021, pp.223-305.

21“Rennert et al.’s economic growth survey included the following participants: Daron Acemoglu, Erik Brynjolfsson, Jean Chateau, Melissa Dell, Robert Gordon,
Mun Ho, Chad Jones, Pietro Peretto, Lant Pritchett, and Dominique van der Mensbrugghe.

215 Rennert et al.’s future emissions survey included the following participants: Sally Benson, Geoff Blanford, Leon Clarke, Elmar Kriegler, Jennifer Faye Morris,
Sergey Paltsev, Keywan Riahi, Susan Tierney, and Detlef van Vuuren.
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More fundamentally, as discussed in Section lll.a.1, EPA’s administrative record does not even sufficiently apprise
the public as to why EPA developed the SC-GHG Report or how the Agency intends to use it. However, even if EPA
had timely provided all of the documents of central importance upon which it relied in drafting the SC-GHG Report,
the public comment period EPA provided remains woefully insufficient. The SC-GHG Report provides a completely
new set of SC-GHG estimates that were generated through a substantially revised modular approach using entirely
different methodologies, models, studies, data, and analytical framing decisions than have been used by the IWG.
And while EPA has not populated the administrative record with the full universe of the centrally important records
on which it relied, there are hundreds of sources cited in the SC-GHG Report and the RFF Study that provided
significant portions of the analysis used in the SC-GHG Report. As evidenced by the five years it took RFF to develop
its SC-GHG estimates?!® and the fact that the IWG is more than a year overdue in developing the final SC-GHG
estimates required by E.O. 13990, reviewing SC-GHG estimates and their underlying methodologies and data is
incredibly labor-intensive and time-consuming.

As such, EPA’s decision to provide the public only 69 days to review, develop, and submit comments on the SC-GHG
Report is plainly unreasonable — particularly so, given that the comment period coincided with the holiday season.
EPA’s comment deadline for the SC-GHG Report is also unreasonable because it is the same comment period
through which EPA is soliciting comments on the Proposed NSPS Revisions. The proposed revisions are complex
rules that will apply to hundreds of thousands of facilities not previously subject to regulation under the CAA.
Because of the wide variety of conditions faced by these facilities, and the novel nature of a first ever existing source
rule, the current comment deadline is insufficient for even the Proposed NSPS Revisions alone.

In sum, EPA’s current administrative record and comment deadline for the SC-GHG Report do not reasonably “allow
for public participation and an open exchange of ideas.”?!” APl therefore respectfully requests that EPA supplement
the administrative record with all of the centrally relevant information EPA utilized in developing the SC-GHG Report
and provide a new and substantially longer comment period focused exclusively on the SC-GHG Report and the
estimates contained therein.

b. Technical Issues with EPA’s Methodology and Presentation of the SC-GHG Estimates

In addition to the procedural issues API described in the preceding subsection, our review of the SC-GHG Report
raised several significant questions and concerns about EPA’s data selection, framing decisions, and modeling
assumptions. ltis critical the SC-GHG Report completely and transparently explain the precise bases for each of its
analytical framing decisions because the SC-GHG estimates that EPA developed using the process described in the
SC-GHG Report are highly sensitive to even modest changes to one or a few model choices and judgements.

Moreover, given the enormous and continually growing body of data and academic literature relevant to estimating
the SC-GHG, the process by which EPA selects the data and literature on which it relies must be rigorous, objective,
and transparent. Thus, when describing the evidentiary bases for its SC-GHG estimates, the SC-GHG Report should
not only identify the studies on which the Agency relied, it must reasonably explain and describe why EPA declined
to utilize other credible academic literature and data.

2I%https://www.resources.org/archives/the-social-cost-of-carbon-reaching-a-new-

estimate/?_gl=1*becwm3* ga*OTczMDg20TQzLjE2NzQ3NTAyOTL* ga HNHQWYFDLZ*MTY3NDg00OTI4Ny4yLjEuMTY3NDg0OTMyMid4wLjAuM
A.

27E.0. 13563 at Sec. 1(a).
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The bullets below briefly describe a number of the questions and concerns that APl and its members raised after
reviewing the SC-GHG Report. Given the constrained timeframe for review and comment, these questions and
concerns should by no means be considered exhaustive or complete. Rather, we urge EPA to view these questions
and concerns as emblematic of API’s broader concern with the manner in which the SC-GHG Report describes and
supports EPA’s model choices and SC-GHG estimation process.

o Damage functions — Two of the damage functions used in EPA’s new SC-GHG model estimate damages at a
subnational and/or sectoral level. However, there is no discussion about why EPA excluded other damage
functions, particularly those produced by structural economy-wide models.?*® EPA should identify all the
possible damage function approaches that could be incorporated and discuss the relative merits and
shortcomings of each so stakeholders can understand EPA’s rationale for their selected approach.

Furthermore, given the relative importance of mortality-related impacts in the two sectoral damage functions,
EPA should place more attention on how response functions could be adjusted for differences in age
distributions across regions. Carleton et al. 2020 demonstrated that the temperature-mortality response
function differs substantially by age, with a particularly strong relationship observed in the 65+ population. While
age is included as a covariate in some of the studies included in Cromar et al. 2022, it is not uniformly considered
across the literature assessed there. For example, the studies that do adjust for age do not present full mortality
results by age. Cromar et al. did not consider heterogeneity by age group in their models estimating future
mortality associated with temperature changes even though some of the individual studies included in Cromar
et al. accounted for age. The ideal temperature-mortality model and subsequent monetization would account
for age group heterogeneity at all stages of the analysis and calculations.

Additionally, the temperature-mortality function for a given location and population will likely change through
implementation of adaptation measures, a critical consideration in the SC-GHG estimation for mortality.
However, adaptation is not consistently incorporated into these studies; and those studies that include
adaptation vary in the way it is incorporated. In Carleton et al. 2020, administrative level 2 gross domestic
product (“GDP”) per capita and mean annual temperature for each location incorporates adaptation such that
the location-specific exposure-response curve accounts for heterogeneity in adaptation response. Cromar et al.
did not incorporate adaptation measures at a global or region-specific level, despite stating the importance of
incorporating adaptation. As these measures will vary by many factors, including the regional climate and
socioeconomic status, it is important that any future projections of the temperature-mortality function account
for potential adaptation to temperature change, and the ideal study would account for adaptation at the local
level.

e Discount rate — There are several choices regarding the discount rate that deserve more consideration and
discussion. First, EPA should more fully justify its claim that long-term structural breaks in the interest rate imply
lower interest rates in the future.?!® EPA should also explain how near-term interest rates from the last thirty
years can fully inform the choice of an appropriate discount rate for the SC-GHG given the projection horizon of
300 years. Other work?® has considered interest rates over long-time horizons and disputed the notion of
structural breaks which calls into question some of EPA’s discount rate assumptions. Furthermore, EPA should

218 Rose, S, D Diaz, T Carleton, L Drouet, C Guivarch, A Méjean, F Piontek, 2022. Estimating Global Economic Impacts from Climate Change. In Climate
Change 2022: Climate Impacts, Adaptation, and Vulnerability. Contribution of Working Group II to the Sixth Assessment Report of the IPCC, Chapter 16.

219 See SC-GHG Report at 59.

220 Rogoff et al. 2022. Long-Run Trends in Long-Maturity Real Rates 1311-2021. National Bureau of Economic Research.

B-18



https://www.ipcc.ch/report/ar6/wg2/
https://www.ipcc.ch/report/ar6/wg2/
https://www.nber.org/papers/w30475

Comments on EPA’s SC-GHG Report February 13, 2023

explain their rationale for using a single discount rate for all regions, given that certain parameters used to
estimate it, such as the economic growth rate, clearly vary across regions.

Second, since EPA estimates Ramsey parameters using assumptions about these near-term interest rates, EPA
should consider whether the implied Ramsey parameters are reasonable and consistent with other available
information. For example, the pure rate of time preference (p) that EPA estimates under the 2 percent near-
term discount rate (0.2 percent) is significantly lower than those found in the Drupp et al.??* survey cited in the
SC-GHG Report.??2 Moreover, the value of p under the 1.5 percent near-term discount rate is near-zero, even
though as EPA notes “it has been argued that very small values of p can lead to an unreasonable rate of optimal
savings (Arrow et al. 1995), particularly with n around 1 (Dasgupta 2008, Weitzman 2007).”2% Such results
further call into question the choice of near-term discount rates and the reasons why parameters such as the
Ramey parameters were forced to accommodate particular near-term discount rates, rather than the opposite.

Third, related to the calibration, EPA should state and explain how it calculates the near-term real growth rate
of consumption per capita (g:) as this is one of the few elements within the Ramsey discount rate that is
observable in the market. To recover EPA’s Ramsey parameters, a near-term consumption per capita growth
rate of around 1.45 percent would seemingly be needed. Given that EPA appears to use the GDP per capita
growth rate as a proxy for the consumption per capita growth rate, it is unclear why EPA derives its consumption
per capita rate as the EPA notes “in the past decade average global per capita growth rates have been closer to
2%,”%* and over the longer term global per capita growth rates have been higher. Once again, such results call
into question why the growth rate was forced to accommodate other assumptions, rather than the opposite,
given that the growth rate is the most observable of all the terms in the Ramsey equation.

Fourth, EPA should clarify how it estimates the near-term consumption growth rate “net of baseline climate
change damages,” and provide a practical example of how it calculated the consumption growth rate “net of
baseline climate change damages” beyond what is offered in Appendix 3 of the SC-GHG Report. Moreover, EPA
should discuss how climate damages affect the growth rate. If damages are assumed to impact investment
(which would affect future economic output, and thus the growth rate), this seems to contradict EPA’s

assumption that damage functions are specified in consumption-equivalent units.??

Fifth, given the assumption of a constant savings rate, EPA should explain the basis for the specific savings rate
and the methodology used. Similarly, EPA should discuss how the SC-GHG estimates would change if the savings
rate varied at the national or regional given historical trends.

e Geographic scope and reporting — EPA lists several reasons for selecting a global SC-GHG—including the
potential impacts on U.S. citizens living abroad, U.S. overseas military bases and investments, and regional
destabilization caused by climate change. However, non-US impacts estimated by the damage functions used by
EPA do not correspond to these impact categories. For example, total non-US mortality damages are not a
reasonable estimate of the impacts on U.S. citizens living abroad. Therefore, EPA should consider and discuss
reasonable alternatives for estimating potential impacts to U.S. interests that occur in other countries. In

2! Drupp et al. 2018. Discounting Disentangled. American Economic Journal: Economic Policy, 10 (4): 109-34.

222 For the 1.5 percent consumption discount rate, EPA sets p to 0.01 percent and 1 to 1.02. For the 2 percent consumption discount rate, EPA sets p to 0.20
percent and 1 to 1.24. For the 2.5 percent consumption discount rate, EPA sets p to 0.46 percent and 1 to 1.42. Drupp et al.’s survey found that respondents’
answers suggest a mean p value of 1.1 percent with a standard deviation of 1.47 and a median value of 0.5 percent.

22 Drupp et al. 2018 at 61.

224 SC-GHG Report at 22.

25 See SC-GHG Report at 53.
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addition, while EPA holds that not all spillover costs are properly attributed in regional breakdowns, as discussed
further in Section lll.c.1. below, the public would still benefit from SC-GHG estimates reported regionally,
consistent with Circular A-4. EPA’s SC-GHG Report also assumes that U.S. GHG mitigation activities, such as
emissions pledges and the use of the global SC-GHG, engender international reciprocity. However, if EPA justifies
the use of the global SC-GHG based on these factors, then the Agency should explain why its global emissions
projection does not reflect globally coordinated action. Reasonable alternatives that maintain consistency
between the geographic scope and the emissions trajectories should be considered and discussed.

¢ Incorporation into regulatory cost-benefit analysis — Given EPA’s selection of a 1.5, a 2, and a 2.5 percent near-
term discount rate, EPA’s proposed SC-GHG discount rates no longer correspond to the typical regulatory
consumption discount rate of 3 percent. Additionally, EPA’s Ramsey discount rate approach further diverges
from the constant discount rate approach used throughout federal cost-benefit analyses. Given that the
announced revisions to Circular A-4%22° have not been finalized, API believes that it is inappropriate to incorporate
EPA’s new SC-GHG estimate in regulatory analysis until Circular A-4 is updated, as it is difficult to understand
how EPA’s SC-GHG approach for estimating climate benefits could be reasonably combined with other estimated
benefits and cost streams discounted at different rates following standard A-4 guidance. For example, were EPA
or another agency to use the EPA’s SC-GHG estimates to present new benefit estimates in an RIA without
updating the cost side of the ledger using the same near-term consumption discount rate used in the SC-GHG
Report, the inconsistency between the discount rates used for benefits and costs would bias the cost-benefit
analysis and undercut the rationality of the RIA’s conclusions.

EPA discusses the shadow price of capital, the preferred approach by Circular A-4, in Appendix 2 of the SC-GHG
Report; however, EPA does not discuss whether or how the Agency plans to use this method in future cost-
benefit analyses. To apply this method consistently, both benefits and costs must be adjusted in a similar
manner. Whether this overall approach, or the revised discount rates themselves will improve cost-benefit
analyses depends on whether and how Circular A-4 is updated to ensure consistency in how costs and benefits
are estimated and compared. To avoid exacerbating inconsistencies, EPA should acknowledge this dependency
and avoid using revised estimates until OMB guidance is updated, and all reviews are completed.

¢ Underestimation of the SC-GHG - EPA states that “The modeling implemented in this report reflects conservative
methodological choices, and, given both these choices and the numerous categories of damages that are not
currently quantified and other model limitations, the resulting SC-GHG estimates likely underestimate the
marginal damages from GHG pollution.”??” This claim is repeated throughout EPA’s SC-GHG Report. However,
EPA should provide additional support for this assertion by listing and explaining the range of possible options
and how the specific approach ultimately adopted by the Agency represents a conservative methodological
choice. Repeating these assertions throughout the SC-GHG Report prior to completion of the IWG’s peer review
process may hamper objective analysis and may bias the IWG’s review.

e Market rates vs. purchase power parity — EPA’s SC-GHG Report states that “the shift to PPP-based projections
in the RFF-SPs . . . represents another advancement in the science underlying the SC-GHG framework presented
in this report.”?® However, Bressler and Heal (2022) contend that using “purchasing-power parity is
incompatible with a pure Kaldor-Hicks approach.”?* Specifically, Bressler and Heal provide an example in which

226 Joseph Biden Jr. 2021. Memorandum for the Heads of Executive Departments and Agencies; Modernizing Regulatory Review. The White House.
27 SC-GHG Report at 2.

228 SC-GHG Report 25.

22 Bressler R., and Geffrey Heal. 2022. Valuing Excess Deaths Caused by Climate Change. National Bureau of Economic Research
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a regulation would generate net costs when analyzed in PPP-adjusted dollars but would generate net benefits
when analyzed using market exchange rates. EPA should therefore explain how using PPP-adjusted dollars is
compatible with the federal government’s overall approach to cost-benefit analysis.

C. The SC-GHG Report Should Fully and Explicitly Discuss the Limited Utility of the SC-GHG Estimates

EPA’s SC-GHG Report avers that the SC-GHG estimates allow “analysts to incorporate the net social benefits of
reducing emissions of greenhouse gases (GHG), or the net social costs of increasing such emissions, in benefit-cost
analysis and, when appropriate, in decision-making and other contexts.”?*® AP| agrees that from its earliest
development by the IWG, the SC-GHG “was explicitly designed for agency use pursuant to E.O. 12866.”23! That is
why the titles of each of the six TSDs the IWG published prior to the 2021 TSD disclaimed that they were “for
Regulatory Impact Analysis under Executive Order 12866.” 23

While API agrees with the SC-GHG Report’s statement that SC-GHG estimates are used in benefit-cost analysis, we
believe EPA should clarify and describe the “decision-making and other contexts” the Agency believes may
appropriately be based on SC-GHG estimates.?33 API agrees with the need to take action on climate change and we
agree that agencies generally should weigh costs and benefits when considering such actions, but given the
significant uncertainty and recognized malleability of SC-GHG estimates through modest changes to one or a few
inputs, we cannot support expanded use of the Agency’s or the IWG’s SC-GHG estimates beyond their originally
intended application in cost-benefit analysis. Indeed, in addition to, and in fact because of, the ease with which
they can be “manipulated to reflect preferences, philosophies, assumptions, and so on,”* the SC-GHG estimates
reflect such a broad range of uncertainty that in some contexts they may not effectively assist agencies’ broad
weighing of costs and benefits, as envisioned in E.O. 12866.

The SC-CH,4 values in EPA’s SC-GHG Report and the IWG’s 2021 TSD illustrate how agencies can struggle to use the
estimates to determine whether a particular course of action will deliver more benefits than costs or vice versa. In
the SC-GHG Report, the “nine separate distributions of estimates”?*® for avoided SC-CH; damages in 2030 range
from $1,100 per metric ton to $3,700 per metric ton.?%® The 2021 TSD’s estimates for avoided SC-CH4 damages in
2030 range even more widely from $940 per metric ton to $5,200 per metric ton.?*” From a policy and regulatory
perspective, the difference between $940 and $5,200 per metric ton or even $1,100 and $3,700 per metric ton is
immense. A regulatory action that is imminently justifiable to mitigate damages estimated at the higher end of
these ranges may be preposterous if proposed to avoid damages estimated at the lower end of these ranges.

“Such a wide range of ... SC-CO; estimates is little more than a mathematical affirmation of the federal court’s
judgment that ‘the value of carbon emissions reductions is certainly not zero.”” 238 “However, for the purpose the .

20 SC-GHG Report at 1.

31 Palenik Z. (2020). The Social Cost of Carbon in the Courts: 2013-2019. New York University Environmental Law Journal, 28(3), 393-428.

32 See 2010 TSD; May 2013 TSD; May 2013 TSD (revised); November 2013 TSD; August 2016a TSD (for CO,); and August 2016b TSD (for Methane and
Nitrous Oxide).

233 API urged the IWG to provide the same clarification on multiple occasions.

24 Taylor, A. (2018). Why the Social Cost of Carbon is Red Herring. Tulane Environmental Law Journal, 31(2), 345-372, 366.

25 SC-GHG Report at 66.

26 SC-GHG Report at 68.

372021 TSD at 5.

28 Kaufman, N. (2018). The Social Cost of Carbon in Taxes and Subsidies, Part 1: The Current Use of Estimates. Center for Global Energy Policy, Columbia
SIPA (March 2018).
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SC-CO;, was developed— . . .RIAs[] for US federal regulations—such a wide range of SC-CO, is not necessarily a
problem.”?%

The Electric Power Research Institute (“EPRI”) examined 65 federal rules and 81 subrules between 2008 and 2016
that utilized the IWG’s SC-CO; estimates in their regulatory analyses.?*® EPRI found that “the inclusion of benefits
from policy-induced CO, emissions changes does not change the sign of net benefits. In other words, the net
benefits are positive with and without consideration of CO, reduction benefits.” 24

Thus, while the broad range of uncertainty inherent in the IWG’s SC-GHG estimates would appear to preclude their
use in most cost-benefit analyses, in practice, the estimates have been used in analyses in which the difference
between costs and benefits was larger than the SC-GHG estimates’ range of uncertainty. This demonstrates that for
those actions with non-climate benefits that are already estimated to exceed costs by a substantial margin, the
IWG’s SC-GHG estimates’ range of uncertainty will not matter.

The extent of uncertainty and speculation that besets the SC-GHG estimates developed by the IWG and EPA alike
precludes their reduction to a single value, be it a central value or otherwise. The IWG’s SC-GHG estimates “were
developed . . . with a methodology to fit the specific purpose of a benefits estimate to be added to a regulatory
impact analysis . . .”2*? While EPA’s SC-GHG Report adopts a modular approach in lieu of reliance on the IAMs used
by the IWG, the reality of the SC-GHG estimation process is “that a high degree of uncertainty is baked in and cannot
reasonably be estimated away.”?*3 At best, this enterprise is capable of producing “a very wide range of potential”
SC-GHG estimates.?*

In aggregate, the SCC estimates developed by the interagency working group and others represent
a strange marriage of conventional economic-financial logic, arbitrary economic-financial logic,
massively expansive biophysical phenomena, preference, and uncertainty management utilized to
create a digestible input — a dollar amount — for use in the dominant cost-benefit analysis
framework.2*

Moreover, the subjective judgements that are necessary inputs into the SC-GHG estimation process make the
product of those modeling exercises malleable. Indeed, SC-GHG estimates “reflect ideology as much as they reflect
the actual, long-term externality cost of climate change.”?* Thus, “[f]or these assumptions, the tools of science,
economics, or statistics are incapable of providing a ‘best’ or single value.”?*’

[PJroducing a wide range of SC-CO; estimates is simply the best we can do using this methodology,
and it is the best we will ever be able to do. The . .. Central SC-CO; is not an optimal price of CO;
emissions or a best estimate of the benefits of CO, reductions. It is a noncomprehensive estimate

29 Kaufman, N. (2018). The Social Cost of Carbon in Taxes and Subsidies, Part 1: The Current Use of Estimates. Center for Global Energy Policy, Columbia
SIPA (March 2018).

240 Rose, S and J. Bistline, “Applying the Social Cost of Carbon: Technical Considerations.” EPRI Palo Alto, CA: 2016. 300200{4659.

241 Rose, S and J. Bistline, “Applying the Social Cost of Carbon: Technical Considerations.” EPRI Palo Alto, CA: 2016. 300200{4659.

242 Kaufman, N. (2018). The Social Cost of Carbon in Taxes and Subsidies, Part 1: The Current Use of Estimates. Center for Global Energy Policy, Columbia
SIPA (March 2018).

2% Taylor, A. (2018). Why the Social Cost of Carbon is Red Herring. Tulane Environmental Law Journal, 31(2), 345-372, 364-5.

2# Kaufman, N. (2018). The Social Cost of Carbon in Taxes and Subsidies, Part 1: The Current Use of Estimates. Center for Global Energy Policy, Columbia
SIPA (March 2018).

245 Taylor, A. (2018). Why the Social Cost of Carbon is Red Herring. Tulane Environmental Law Journal, 31(2), 345-372, 348.

246 Taylor, A. (2018). Why the Social Cost of Carbon is Red Herring. Tulane Environmental Law Journal, 31(2), 345-372, 369.

247 Kaufman, N. (2018). The Social Cost of Carbon in Taxes and Subsidies, Part 1: The Current Use of Estimates. Center for Global Energy Policy, Columbia
SIPA (March 2018).
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of the benefits of GHG reductions using one set of assumptions that is arguably defensible given
the theoretical and methodological challenges associated with the approach.?*

In addition to the methodological limitations precluding the use of the SC-GHG estimates in royalties, subsidies,
fees, or applications that require a single value or narrow range of uncertainty, there are legal, statutory, and
practical constraints on more expansive use of SC-GHG estimates as well. Indeed, courts have generally only upheld
agencies’ use of the SC-GHG estimates in the context of cost-benefit analyses.?*

While some courts have held that agencies must estimate the costs of GHG emissions when assessing impacts of
their proposed actions under the National Environmental Policy Act (“NEPA”), the agencies’ impact assessments in
those cases typically included cost-benefit analyses that are not required by NEPA.?*° In other words, because the
agencies there estimated quantified benefits of certain actions, they also had to estimate quantified costs including
of GHG emissions. In many other cases, courts have held that agencies have no obligation to use the SC-GHG
estimates in analyzing impacts under NEPA.?*! Indeed, many of these courts took favorable views of agency
determinations that SC-GHG estimates are ill-suited for NEPA analyses based on uncertainty ranges or otherwise.?>?
Courts have generally taken a similar view to the Federal Energy Regulatory Commission’s (“FERC’s”) prior position
that the SC-GHG estimates’ broad variability range makes them unsuited for public interest determinations?>3 under
the Natural Gas Act.?>* And in the context of collecting royalties and other financial obligations related to the
leasing, production, and sale of minerals from federal and Indian lands, the federal government is affirmatively
prohlbited from considering the SC-GHG estimates.?°

Indeed, regardless of whether the Administration continues to rely on the IWG’s estimates or those newly proffered
by EPA in the SC-GHG Report, the SC-GHG estimates’ broad range of variability and uncertainty render them
inappropriate for use in any project-level or site-specific application. In addition, while analyses at these scales
might be capable of monetizing some impacts (such as projected climate impacts), partial monetization is not
advisable for several reasons. First, it could be interpreted as emphasizing or de-emphasizing the monetized impact,
even though there is no basis on which to conclude that a monetized impact is more or less significant than a non-
monetized impact. Second, monetized benefits and costs are only meaningful when they are compared to one
another in aggregate.

These considerations illustrate the material distinction between formalized cost-benefit analysis in the regulatory
context and other types of analysis. Whereas monetization is essential for regulatory analyses, it is potentially
misleading outside this application for reasons discussed above. Notably, this material distinction is also embodied

248 Kaufman, N. (2018). The Social Cost of Carbon in Taxes and Subsidies, Part 1: The Current Use of Estimates. Center for Global Energy Policy, Columbia
SIPA (March 2018).

2% Palenik, Z. (2020). The social cost of carbon in the courts: 2013-2019. New York University Environmental Law Journal, 28(3), 393-428, 416.

20 High Country Conservation Advocates v. U.S. Forest Serv., 52 F. Supp. 3d 1174,1181, 1184 (D. Colo. 2014); See also Mont. Envtl. Info. Ctr. v. U.S. Office
of Surface Mining, 274 F. Supp. 3d 1074, 1096-98 (D. Mont. 2017); See also Citizens for a Healthy Community v. BLM, 377 F.Supp. 3d 1223 (D. Col. 2019);
Contrast with WildEarth Guardians v. Zinke, 368 F. Supp. 3d 41; See also Palenik, Z. (2020). The social cost of carbon in the courts: 2013-2019. New York
University Environmental Law Journal, 28(3), 393-428, 415.

51 See Wildearth Guardians v. Bernhardt, No. 1:19-cv-00505-RB-SCY (D. N.M. Nov. 19, 2020); See also 350 Montana v. Bernhardt, 443 F. Supp. 3d 1185 D.
Mont. 2020); See also Citizens for a Healthy Cmty v. U.S. Bureau of Land Mgmt., 377 F. Supp. 3d 1223, 1239-40 (D. Colo. 2019); See also WildEarth Guardians
v. Zinke, 368 F. Supp. 3d 41, 76 (D.D.C. 2019); See also Wilderness Workshop v. U.S. Bureau of Land Mgmt., 342 F. Supp. 3d 1145, 1159 (D. Colo. 2018); High
Country Conservation Advocates v. Forest Service, 333 F. Supp. 3d 1107 (D. Colo. 2018); See also W. Org. of Res. Councils v. U.S. Bureau of Mgmt., No. CV
16-21-GFBMM, 2018 WL 1475470, at *13 (D. Mont. Mar. 26, 2018).

32 See Wildearth Guardians v. Bernhardt, No. 1:19-cv-00505-RB-SCY (D. N.M. Nov. 19, 2020); See also 350 Montana v. Bernhardt, 443 F. Supp. 3d 1185 D.
Mont. 2020).

233 See Natural Gas Act,15 U.S.C. § 717f(a), (c) (2012).

2% See, EarthReports, Inc. v. Fed. Energy Reg. Comm'n, 828 F.3d 949,. 953-54 (D.C. Cir. 2016); See also Sierra Club v. Fed. Energy Regulatory Comm'n, 867
F.3d 1357, 1375 (D.C. Cir. 2017) (remanding to FERC for a discussion of whether it still holds the EarthReports position); See also Sierra Club v. Fed. Energy
Regulatory Comm'n, 672 Fed. Ap 'x 38 (D.C. Cir. 2016).

35 See Wyoming v. Jewell, No. 2:16-CV-0285-SWS (Oct. 10, 2020); See also 86 Fed. Reg. 31,196, 31,206 (June 11, 2021).
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in E.O. 12866, which distinguishes between “regulatory actions” and “significant regulatory actions” based in part
of the projected scale of impact. 2°® For each “significant” proposed action, the issuing agency is required to provide
a cost-benefit analysis. Thus, existing regulatory guidance essentially equates significance with the need for cost-
benefit analysis, which in turn, implies full monetization of costs and benefits. While (as discussed above), there are
inherent limits to the usefulness of SC-GHG estimates in rulemaking, consideration of SC-GHG values is sensible in
situations where all costs and benefits are monetized. Consideration of the SC-GHG estimates is not appropriate in
instances where only a subset of impacts can be monetized; accordingly, restricting its use to significant regulatory
actions ensures consistency with this principle.

d. The SC-GHG Report Needlessly Limits the Utility of EPA’s SC-GHG Estimates by Failing to Present
Domestic SC-GHG Estimates Alongside Global Estimates

In order to conduct a valid and legally-defensible cost-benefit analysis, agencies must ensure that they weigh costs
and benefits of the same scale and of the same type. Therefore, consistent with API’s repeated requests to the
IWG, APl recommends that EPA’s SC-GHG Report present domestic SC-GHG estimates alongside global estimates.
Indeed, we believe that, absent a clear congressional directive otherwise, agency cost-benefit analyses should be
constructed to weigh domestic costs against domestic benefits. By doing so, agencies can better ensure that
projected domestic impacts alone justify the costs to be imposed on domestic industries. When agencies have
failed to do so and weighed domestic costs against global benefits, they have effectively put their thumb on the
scale in favor of regulatory action. Such an analysis is not only inconsistent with basic economic principles it
overlooks “the more prosaic commonsense notion that Congress generally legislates with domestic concerns in
mind.” 2%

Given that EPA claims to have utilized, and is taking comment on, the SC-GHG Report as part of the Proposed NSPS
Revisions, the CAA provides a particularly relevant example of why the geographic scope of agencies’ regulatory
analyses should reflect the intended scope under which the regulation is proposed or promulgated.?®® In CAA
Section 101(b)(1), Congress expressly stated that the statute’s purpose is to “protect and enhance the quality of the
Nation’s air resources so as to promote the public health and welfare and the productive capacity of its
population.”*° By focusing on “the Nation” and “its population,” Congress clearly demonstrated that it enacted
the CAA to affect domestic air quality.

This interpretation of the CAA is not new, nor does it fail to reflect the global nature of climate change. Indeed, EPA
relied on this interpretation when it issued the highly important Endangerment Finding on which multiple federal
climate change regulatory actions have been based.°

In addition to the clear inferences that can be drawn from Congress’ statements of statutory intent, the text of
specific provisions of the statute confirms that Congress intended to limit the reach of the Act to domestic effects,
unless it expressly provided otherwise. In only two discrete instances, Congress explicitly addressed the foreign
effects of domestic air emissions in the CAA.

236 See E.O. 12866 at Sec. 3.

37 RJR Nabisco, Inc. v. Eur. Cmty., 136 S. Ct. 2090, 2100 (2016).

28 87 Fed. Reg. at 74,713.

29 CAA § 101(b)(1) (emphasis added).

260 See Final Rule, Endangerment and Cause or Contribute Findings for Greenhouse Gases under Section 202(a) of the CAA, 74 Fed. Reg. 66496, 66514 (Dec.
15,2009) (“[T]he primary focus of the vulnerability, risk, and impact assessment is the United States”).
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First, in Title | of the Act, Congress authorized EPA to consider the foreign effects of domestic air emissions within
the delineated framework of Section 115. There, Congress defined the process for EPA to evaluate and address
reports of domestic air pollution possibly affecting public health or welfare in a foreign country.?®* Critically, this
only applies when the Administrator finds there is “reciprocity” such that “the United States essentially [has] the
same rights with respect to the prevention or control of air pollution occurring in that country as” Section 115 gives
to the foreign country.?%?

Second, in Title VI of the CAA, Congress addressed the global impacts of domestic stratospheric ozone emissions
by, among other actions, listing ozone-depleting chemicals of concern, establishing reporting requirements for
manufacturers and other entities, and phasing out the production of certain chemicals.?®®> Congress expressly
enacted Title VI in 1990 in order to implement the Montreal Protocol on Substances that Deplete the Ozone Layer,
an international treaty signed by the United States, which addresses stratospheric ozone.?%*

These two discrete provisions (Section 115 and Title VI) represent the full extent of EPA’s authority to consider the
international benefits of domestic regulation. Critically, these provisions demonstrate that, when Congress chose
to allow the Agency to consider foreign impacts of domestic regulation, it said so expressly. These two provisions
also reflect the very narrow purpose for which Congress allowed EPA to consider foreign impacts of domestic
regulation. Both provisions deal with international agreements under which the United States and one or more
foreign nations make reciprocal commitments to impose regulations within their borders that confer benefits
outside their borders and/or to the other party.

In these two narrow circumstances, the United States is the beneficiary of EPA’s action and also the foreign nation’s
reciprocal regulatory action. As such, while foreign impacts are considered, their consideration is solely intended
to inform regulatory decisions seeking to maximize domestic benefits of reciprocal regulatory actions. The
executive branch has ample authority to act for the benefit of foreign nations, but the CAA is generally not one of
the statutes that confers that authority. With the exception of these two discrete provisions, the CAA arguably
precludes EPA from weighing international benefits against domestic costs.?®®

In addition to the limitations that the CAA places on EPA specifically, OMB guidance applies these same principles
government-wide. In support of limiting the use of international benefits for justifying regulation, OMB directs
agencies developing regulatory analyses to focus on the “benefits and costs that accrue to citizens and residents of

1 CAA § 115(a)-(b).

262 CAA § 115(c).

263 EPA, 1990 CAA Amendment Summary: Title VI (Jan. 4, 2017), https://www.epa.gov/clean-air-act-
overview/1990-clean-air-act-amendment-summary-title-vi.

26442 U.S.C. § 7671m(b) (“This subchapter as added by the CAA Amendments of 1990 shall be construed, interpreted, and applied as a supplement to the terms
and conditions of the Montreal Protocol.”).

265 Settled principles of statutory interpretation further confirm that Congress did not intend to authorize EPA to rely on the
foreign effects of U.S. emissions in promulgating regulations under the CAA. For one, statutes are construed to give effect to
all provisions. See, e.g., Hibbs v. Winn, 542 U.S. 88, 101 (2004) (“A statute should be construed so that effect is given to all its
provisions, so that no part will be inoperative or superfluous, void or insignificant....”) (citations omitted). Section 115 would
effectively be a nullity if EPA read the Act to provide the Agency with the authority to consider effects of domestic emissions
on foreign countries without following the Section 115 process. Moreover, it is also a well-settled canon that if Congress
addressed an issue in one provision, its failure to address that same issue elsewhere confirms its limited intent. See, e.g.,
Russello v. United States, 464 U.S. 16, 23 (1983) (“[W]here Congress includes particular language in one section of a statute but
omits it in another section of the same Act, it is generally presumed that Congress acts intentionally and purposely in the
disparate inclusion or exclusion.”) (citations omitted).
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the United States”?%® and directs agencies which “choose to evaluate a regulation that is likely to have effects
beyond the borders of the United States” to report those impacts “separately.”?’” OMB'’s guidance further states
that an agency’s cost-benefit analysis “should focus on benefits and costs that accrue to citizens and residents of
the United States.”?%®

Notwithstanding that OMB Circular A-4 mandates agency consideration of domestic costs and benefits while simply
allowing for optional consideration of non-U.S. benefits, EPA’s SC-GHG Report omits any calculation of domestic
benefits. In lieu of this important, and arguably mandatory presentation of domestic benefits, the SC-GHG Report
merely offers the EPA’s justification for its absence.?®® While these justifications are perhaps sufficient to support
the EPA’s decision to present global benefits in the SC-GHG Report, none explain the Agency’s refusal to also present
an estimate of domestic benefits alongside the global value.

For instance, the IWG argues that analyzing the global benefits of U.S. regulatory actions can help generate
reciprocal actions from other countries and “allows the U.S. to continue to actively encourage other nations . . . to
take significant steps to reduce emissions.”?’° Even assuming such effect occurs, the goal of the SC-GHG estimation
process should not be the development of tools to aid in international negotiations or which help the U.S. “actively
encourage” reciprocal actions on climate change; President Biden required use of the “best available economics
and science”?”! to estimate as accurately as possible the societal costs of adding a small increment of GHG into the
atmosphere in a given year. To the extent EPA is attempting to assume the IWG’s assigned role of developing SC-
GHG estimates, the Agency must also assume the obligation to dispassionately and objectively estimate the SC-
GHGs using “best available economics and science.”?”? And that obligation cannot be construed to encompass an
advocacy role. Even if it were reasonable for EPA’s interest in advocating for intergovernmental cooperation to
shape how it estimates the SC-GHG, the EPA’s SC-GHG Report provides no explanation why that advocacy role
would be undermined by the presentation of domestic benefits alongside global benefits.

EPA also offers that:

The global nature of GHG pollution and its impacts means that U.S. interests are affected by climate
change impacts through a multitude of pathways and these need to be considered when evaluating
the benefits of GHG mitigation to the U.S. population.?’®

Although the U.S. could be adversely impacted by potential climate change damages that could occur in other
countries, it does not follow that the EPA must therefore include the potential damages in those other countries as
part of the SC-GHG estimate. Rather, the Agency should include in the SC-GHG estimates the potential domestic
impact of those reasonably projected extraterritorial climate damages. As explained by the NASEM:

Correctly calculating the portion of the SC-CO; that directly affects the United States involves more
than examining the direct impacts of climate that occur within the country’s physical borders . . .

266 OMB, Circular A-4, at 15.

267 OMB, Circular A-4, at 15.

268 OMB, Circular A-4, at 15 (emphasis added).

269 See SC-GHG Report at 10-15

270 SC-GHG Report at 14.

Z1E.0. 13990 at Sec. 5(b)(ii)(D).

22 E.0. 13990 at Sec. 5(b)(ii)(D). Notably, and as previously discussed, E.O. 13990 expressly assigned the SC-GHG estimation development process to the
IWG and precluded agencies from developing and using their own values.

23 SC-GHG Report at 11.
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Climate damages to the United States cannot be accurately characterized without accounting for
consequences outside U.S. borders.?”*

In other words, regardless of whether climate change imposes costs on the U.S. directly or indirectly through
potential damages in other countries, the costs EPA should be attempting to characterize are those anticipated to
be borne by the U.S. and its citizens. Thus, the global nature of climate change is consistent with and supported by
the presentation of domestic benefits in the SC-GHG estimates. And the global nature of this issue certainly does
not explain why the domestic benefits should not at least be presented alongside projections of global benefits.

EPA’s final rationale for declining to present domestic benefits alongside global values is that there are relatively
few region- or country-specific SC-GHG estimates or models with sufficient resolution to estimate SC-GHG benefits
on a country-specific basis.?’> At the same time, EPA has largely limited its own consideration of damage functions
to those that can be specified at the national or sub-national level, suggesting that domestic impacts could be
reasonably estimated in two of the three frameworks adopted.?’® Although we agree that there is a high level of
uncertainty in the regional or country-specific SC-GHG estimates, we believe it is inconsistent for EPA to use this
uncertainty to rationalize its decision to decline to provide any SC-GHG estimates other than global, particularly
given EPA’s decision to severely restrict consideration of damage functions to precisely those that provide such
information. Uncertainty and speculation pervade every aspect of the SC-GHG estimates, and the Agency should
explain why such uncertainty provides a valid basis to decline to render estimates in this instance, but presents no
barrier in every other respect.

It is also increasingly inaccurate for EPA to cite the overall paucity of literature on regional and country-specific SC-
GHG estimates. As noted by the NASEM in 2017:

Estimation of the net damages per ton of CO, emissions to the United States alone, beyond the
approximations done by the IWG, is feasible in principle; however, it is limited in practice by the
existing SC-IAM methodologies . . .2”’

Indeed, EPA’s SC-GHG Report identifies a number of new models and academic efforts that have enhanced our
ability to model SC-GHG benefits with greater spatial resolution.?’® While these country-specific estimates remain
highly uncertain and divergent, they all broadly agree that the SC-GHG in the U.S. is a small fraction of the SC-GHG
Report’s estimates of the global SC-GHG.

Although country-specific SC-GHG estimates remain quite imprecise, they are highly relevant because EPA and
other agencies should not adopt rules which could impose massive costs on the U.S., but for which the claimed
benefits primarily accrue overseas—certainly not without a clear and explicit directive from Congress. EPA’s
assertion that rule writers and policymakers use only the global SC-GHG estimates in cost-benefit analysis results in

274 NASEM 2017 at 52-53.
275 SC-GHG Report at 77-80.

276 SC-GHG Report at 39 (“Based on a review of available studies using these approaches, the SC-GHG estimates presented in
this report rely on three damage functions. They are: 1. a subnational-scale, sectoral damage function estimation (based on
the Data-driven Spatial Climate Impact Model (DSCIM) developed by the Climate Impact Lab (CIL 2022, Carleton et al. 2022,
Rode et al. 2021)), 2. a country-scale, sectoral damage function estimation (based on the Greenhouse Gas Impact Value
Estimator (GIVE) model developed under RFF’s Social Cost of Carbon Initiative (Rennert et al. 2022b)), and 3. a meta-analysis-

based global damage function estimation (based on Howard and Sterner (2017)).").

2T NASEM 2017 at 53.
78 SC-GHG Report at 77-80.
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a significant misalignment of costs and benefits, particularly for regulatory actions, like the Proposed NSPS
Revisions, that are promulgated pursuant to the CAA.

As such, API’'s modest recommendation, which we have also previously voiced to the IWG, is not that the federal
government abandon the global SC-GHG estimates, but that it simply present domestic SC-GHG estimates alongside
global values. This approach would allow risk managers to more readily align the costs with the benefits. Consistent
with OMB guidance, the costs of a rule for entities in the U.S. should be presented in comparison with the benefits
occurring in the U.S.

Iv. CONCLUSION

API| appreciates the opportunity to provide these comments on EPA’s SC-GHG Report. We hope this comment
opportunity is the first step toward a more open and transparent process for developing SC-GHG estimates and the
judgment and assumptions used to develop and portray those estimates.

APl shares the Biden Administration’s goal of reducing economy-wide GHG emissions. And while API appreciates
EPA’s decision to accept comments specifically on the Agency’s SC-GHG Report, EPA’s unilateral development of
SC-GHG estimates raises a number of questions and concerns the anticipated role of these new estimates in Agency
rulemaking, and the SC-GHG Report’s apparent inconsistency with the Biden Administration’s stated intent to
collaboratively and transparently develop and revise SC-GHG estimates through the IWG.

President Biden’s issuance of E.O. 13990 on his first day in office reflects the importance of the SC-GHG estimates
to our nation’s climate policies and regulations. Given the importance of these estimates, we believe EPA should
have transparently engaged and collaborated with interested stakeholders throughout its process to revise and
update each of the four modules on which the SC-GHG Report based its revised estimates, rather than postpone
comment until each module had been updated and the SC-GHG Report had been fully drafted. Moreover, given
the extent of the changes encompassed in EPA’s SC-GHG Report and the extensive new data and analyses on which
the report purports to be based, API believes that the current 69-day comment period is wholly insufficient for
soliciting detailed feedback from informed stakeholders.

APl is similarly concerned that EPA’s docket for this rulemaking does not include all of the studies and data on which
EPA purports to have based its SC-GHG Report, and therefore fails to provide interested parties sufficient
information on which to base detailed comments. In fact, EPA has not even clearly explained why it developed the
SC-GHG Report or how it intends the SC-GHG Report’s estimates to be used. Nonetheless, where possible, APl has
tried to provide EPA relevant analysis and constructive recommendations for improving the reliability and utility of
the SC-GHG Report and the estimates therein. We did so, not only with the intent of improving the SC-GHG
estimates and the process through which they are developed, but with the hope that by providing credible analysis
and constructive feedback, EPA would more fully recognize the benefit of engaging stakeholders in a more open,
data-driven, and collaborative process.

API recognizes the need to confront the challenges of climate change. However, regardless of whether they are
developed by the IWG or EPA alone, inherent limitations in estimates of the SC-GHG significantly constrain their
utility in rulemaking. Indeed, SC-GHG estimates may only have utility with respect to broad considerations of costs
and benefits in analyses under E.O. 12866, and not in rules that require the SC-GHG to be expressed as a single
value or with a narrow range of uncertainty.
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Thank you again for your consideration of these comments. If you have any questions or would like to discuss these
comments, please feel free to contact Andrew Baxter at (202) 268-2800 or baxtera@api.org.

Sincerely,

AT

Andrew Baxter
Economic Advisor, Policy Analysis
American Petroleum Institute
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Project No. 0040-001 | API Barnett Mantis Field Study

Introduction

Providence Photonics, LLC (Providence) has developed a method to remotely measure the
performance of an industrial flare using Video Imaging Spectral Radiometry (VISR). The VISR
method provides five flare performance metrics: combustion efficiency (CE), smoke index (SI),
flame stability (FS), flame footprint (FF), and fractional heat release (FH). The VISR method is
incorporated into Providence’s Mantis™ flare monitoring product (Mantis).

Providence used the Mantis device to conduct a flare measurement in the Barnett regions for
American Petroleum Institute (API) in September of 2023. The measurements were performed
from September 11", 2023 to September 16", 2023. This report summarizes the Mantis data
and associated findings from the study.

Background

The VISR method utilizes a multi-spectral mid-wave infrared imager to measure the radiance
from both hydrocarbons being combusted and carbon dioxide (CO>) as complete combustion
product, and use that information to determine the combustion efficiency. The method was
designed to be a continuous and autonomous remote flare monitor, but in this study it was
deployed as a mobile technology for a short-term measurement. Figure 1 below shows the
Mantis device deployed at one of the sites during the Barnett study.

Figure 1: Mantis deployed during API field survey in Barnett region.
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1. COMBUSTION EFFICIENCY (0 TO 100%): Combustion efficiency (CE) is a measure of the
relative concentration of hydrocarbon vs. carbon dioxide in the post combustion gas
plume. If there is no hydrocarbon present in the post combustion gas plume, then CE is
100%. CE should not be confused with Destruction and Removal Efficiency (DRE). The
difference between these two metrics is discussed in Appendix C. While CE is directly
measured by the VISR method, DRE is derived using correlations established through
extractive sampling as discussed in Appendix C.

2. SMOKE INDEX (0 TO 10): Smoke index (SI) is a unit-less number which indicates the degree
of visible emissions within the combustion envelope. A Sl of 0 means no visible
emissions are present while a SI of 10 means the flare has heavy black smoke. While SI
only represents the degree of visible emissions within the combustion envelope, it is
generally correlated to opacity and a Sl above 3 generally indicates that some visible
emissions are likely present outside of the combustion envelope.

3. FLAME FOOTPRINT (FT°): Flame footprint (FF) is a measure of the flame size in square feet. It
is not necessarily correlated to the visible flame size as the FF is determined by the
radiance, not the visible flame. Note that the orientation of the flame will impact the FF
as the depth of the flame will change with viewing angle.

4. FRACTIONAL HEAT RELEASE (BTU/HR): Fractional Heat Release (FH) is a measure of the heat
released from flare combustion in the spectral bands monitored by the Mantis flare
monitor. Although it is not a measure of the total heat release across the entire energy
spectrum, FH is expected to be correlated to the total heat release.

5. FLAME STABILITY (0 TO 100%): Flame stability (FS) is a measure of the change in radiance
measured by the Mantis flare monitor in a 1-second interval. A FS of 100% indicates a
flame that has a constant radiance. A low FS value (generally lower than 80%) indicates a
flame with significant radiance fluctuation within 1 second interval, suggesting a less
stable flame. Variability on a longer time scale will not be described by the flame
stability metric.

Data Quality Indicators

The VISR method has two important data quality indicators (DQI) to assess the quality of the
measurement. The first is the number of pixels in the flame combustion envelope, the outer
layer of the flame where the combustion process has ceased. The VISR method requires at least
30 pixels to accurately determine the performance metrics of the flame. The VISR device has a
fixed focal length, so the number of pixels in the flame is determined by the size of the flame
and the distance from the VISR imager to the flame. For this study, any measurements with less
than 30 pixels were removed from the summary tables and Appendix A.

The second important DQI is the Smoke Index level. As the smoke index increases above 3.0
(this threshold may vary within a range of 1-2 depending on specific flares), visible emissions are
generally present in the flame. When visible emissions become significant, the SI value will climb
even higher to a maximum value of 10 for thick black smoke. Testing has shown that S| values
above 3.0 may cause a small negative bias on the CE measurement by VISR (< 1%) and Sl values
above 5 may cause a significant negative bias to CE measured by VISR, as confirmed by testing
with an extractive sampling method as a control (note that in the extractive sampling method,
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carbon soot is not included in the CE calculation). Any data points with a smoke index above 5
were removed from the summary tables and Appendix A as they are considered outside of
method limits.

Observations
The following sections describe field observations and comparisons derived from the dataset.

Aggregate results
The flare measurements included sites from three companies (Sl RN 0

total, there were 39 individual flares measured. The distribution of the DRE measurements is
represented in Figure 2 below.

Distribution of Flare DRE
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Figure 2: HP and LP flare tips on Green Canyon 254.
Summary

Providence conducted flare measurements on 39 flares in the Barnett region from September
11%, 2023 to September 16™, 2023. The measurement summaries are provided in Table 1 and
Appendix A with the distribution of the measurements provided in Figure 2. Overall
efficiencies across the study were high, with 87% of the flares demonstrating a DRE above 98%.
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Appendix A: Results

Date/Time Description Conditions Efficiency (%) Smoke Index (0-10) Flare Footprint (m?) Fractional Heat (MMBTU/HR) Flame Stability (%)
Start Time |End Time Distance| Temp| RH | WS CE DRE CE CE

ID |Date (Local) (Local) Company |Location (m) (°C) | (%) |(mph)| Avg Avg Min Max SD Avg Min Max SD Avg Min Max SD Avg Min Max SD Avg Min Max SD

1 [9/11-9/16 |7:57AM 8:13AM 54 26 52 2-4 98.88| 99.51| 97.84| 99.45 0.27] 0.34 0.01 1.24 0.23} 7.4] 1.4 18.4] 4.1 0.08| 0.00) 0.25 0.06 91.6 0.1] 100.0| 8.1
2 9:56 AM 10:12 AM 76 29 42 2-4 99.20( 99.53| 90.82| 100.00| 1.38] 2.49 1.09 6.21 0.69] 56.9 31.4f 80.2 10.5] 3.19 1.24 5.15 0.81) 93.1] 75.9| 100.0| 4.0
3 10:56 AM_ |11:11AM 61 31 40 0-2 99.27| 99.82| 98.16| 99.87 0.24] 0.22, 0.02, 0.57, 0.14} 13.8 0.2 39.9 10.3 0.26 0.00) 1.11 0.28] 88.4 0.1] 100.0] 14.2
4 12:29PM 12:45PM 69 34 33 2-4 98.98( 99.58| 97.11f 99.83 0.44 0.63 0.20] 1.24 0.13] 12.9 9.3| 16.5 1.4} 0.28] 0.09 0.35 0.02f 94.1] 75.8| 100.0| 3.2
5 1:47 PM 2:04PM 109 35 29 2-4 98.98| 99.58| 97.71] 99.99 0.37] 0.90, 0.33, 1.53 0.22] 18.0 11.3 38.7, 2.3 0.42, 0.32. 0.52 0.03} 95.7, 59.1) 100.0 2.7
6 2:41 PM 2:56 PM 405 36 27 4-6 96.96( 97.86| 88.75/ 100.00| 1.36) 0.75 0.07] 4.14] 0.61) 180.1 62.4| 681.0 49.0} 1.29 0.12 4.99] 0.76| 80.8] 0.1 100.0| 11.7]
7 8:15AM 8:31AM 97 18 77 2-4 99.40[ 99.79| 94.00, 100.00{ 0.65 1.50] 0.69 2.35] 0.22| 147.9 87.4]| 182.4 17.2 3.91 1.19 5.24] 0.78] 95.5 49.4| 100.0 2.8
8 9:30 AM 9:45 AM 136 19 77 2-4 98.40[ 99.09| 96.49| 100.00| 0.74} 0.98] 0.05 1.58| 0.19] 101.7 18.2| 149.0] 19.3] 1.85 0.07] 2.63 0.36 95.1 74.3| 100.0| 2.7]
9 11:18AM__ |11:33AM | 116 20 79 2-4 98.61| 99.23| 96.54| 100.00 0.80] 1.22 0.78] 1.97, 0.20] 95.7| 76.2| 125.2 6.7] 2.50] 1.82 3.08] 0.26 95.4 82.9] 100.0 2.1
10 12:26 PM 12:42PM 124 19 82 2-4 98.34[ 99.05| 95.76[ 99.91 0.58] 0.69] 0.21] 1.28) 0.21f 28.8 13.6 67.4] 7.2 0.45 0.12 0.82 0.16 96.0] 70.6| 100.0| 2.1
11 1:14PM 1:30PM 920 20 78 2-4 98.67| 99.31] 96.83| 100.00 0.63] 0.80] 0.05 1.53) 0.27] 31.3] 3.1 53.3] 9.3 0.65 0.01 1.37 0.29] 92.4 35.1) 100.0 6.5]
12 3:11PM 3:28PM 116 20 80 2-4 99.99| 99.99| 98.63| 100.00f  0.27] 4.30 1.28 9.56 1.35 76.5] 33.6| 133.8 18.4} 2.41 0.50) 8.43 1.20} 90.2 47.7| 100.0 5.0
13 9:09 AM 9:17 AM 17 20 82 0-2 97.88[ 98.66| 92.09| 99.29 0.73 0.48] 0.15] 1.01 0.15f 0.9] 0.3] 1.7 0.3 0.02 0.00] 0.04] 0.01 90.8] 0.1f 100.0] 8.5]
14 10:03AM  |10:18 AM 21 20 82 0-2 98.07| 98.82| 93.01) 99.56| 0.97] 0.49 0.11) 1.23 0.16} 0.5 0.1 1.9 0.5] 0.01; 0.00) 0.02 0.01 95.0 65.4] 100.0 2.9
15 12:34PM 12:50PM 38 22 92 0-2 98.57( 99.23| 93.14| 100.00| 0.66 0.51 0.07] 1.66) 0.22] 3.0 0.6 8.1 1.1 0.07 0.00] 0.16 0.03 84.3] 0.1 100.0] 12.4]
16 1:38PM 1:40PM 37 26 68 2-4 93.91| 95.28| 85.94| 99.79 3.15) 0.07, 0.04 0.28, 0.04} 0.3 0.0] 1.0 0.2 0.00) 0.00) 0.02 0.00] 50.1] 0.1] 100.0] 32.14
17 2:09PM 2:24PM 41 28 45 0-2 97.37 98.23| 95.35 98.89 0.46 0.23 0.15] 0.78] 0.06 0.7] 0.3] 1.4] 0.2] 0.01 0.01 0.03 0.00] 93.1] 75.1] 100.0| 4.1]
18 4:43PM 4:58 PM 23 31 51 0-2 98.23| 98.95| 95.91] 99.75 0.63] 0.21) 0.09 0.51 0.06} 0.9 0.2 1.7 0.3] 0.02! 0.01 0.04 0.01 96.2 39.5| 100.0 3.1
19 10:39AM _ |10:53 AM 94 il 29 0-2 98.11f 98.80| 92.86/ 100.00| 1.17| 0.93 0.43] 1.74 0.28] 11.7, 8.9 32.9 1.5 0.25 0.18] 0.35 0.03 95.4] 44.2)  100.0 3.3
20 12:53PM__ |1:08 PM 32 33 36 0-2 95.10] 96.29| 84.81] 99.75 4.41 0.06) 0.03, 0.12 0.01} 0.6 0.0] 1.0 0.2 0.01; 0.00) 0.01 0.00] 91.7, 0.1] 100.0] 8.4
21 1:21PM 1:36 PM 46 32 36 0-2 98.89( 99.49| 96.33| 100.00| 0.49] 0.95 0.20] 2.51 0.314 3.6 0.5] 8.4 0.7} 0.07 0.00] 0.14] 0.02f 86.5 40.7) 100.0 8.7]
22 1:58 PM 2:13PM 44 34 30 0-2 99.31| 99.74| 90.77| 99.99 0.88] 0.02 0.01 0.05 0.01} 0.9 0.1 1.3 0.2 0.00) 0.00) 0.01 0.00] 85.5) 32.7) 100.0 8.4
23 2:52PM 3:07PM 42 25 27 2-4 98.43[ 99.11] 85.65[ 99.83 1.80] 0.05 0.02] 0.66 0.04 0.4] 0.0] 1.0} 0.2] 0.00] 0.00] 0.01 0.00} 78.0 0.1 100.0] 21.2)
24 8:25AM 8:41AM 24 21 84 0-2 97.28| 98.15| 93.97| 98.72 0.60) 0.68, 0.49 0.90, 0.08} 1.6 0.7 2.0] 0.2] 0.03; 0.02 0.04 0.00] 95.1 83.4| 100.0 2.5
25 9:27 AM 9:43 AM 10 27 63 2-4 98.21f 98.94| 96.60[ 99.98 0.49] 0.73 0.23] 1.28) 0.21f 0.3] 0.1] 1.2 0.2] 0.01 0.00] 0.05 0.01} 92.4] 60.2| 100.0| 4.5]
26 10:09AM _ ]10:40 AM 35 24 71 2-4 98.33| 99.04| 96.13] 99.58 0.57] 0.55 0.11) 1.07 0.17} 1.3 0.0] 2.2 0.4} 0.01; 0.00) 0.03. 0.01 67.0] 0.1] 100.0| 21.9]
27 12:22PM 12:36 PM 43 29 60 0-2 98.22( 98.89| 85.50( 100.00| 1.82) 1.47 0.59] 4.11] 0.57] 16.6 7.8 23.1 2.7] 0.66 0.21 1.07 0.19] 90.7] 19.4| 100.0 5.5
28 1:05 PM 1:21PM 52 34 40 0-2 98.65 99.31] 96.87| 99.66| 0.38 0.26) 0.02, 0.90, 0.15} 14.3 0.3 32.7, 8.2 0.27, 0.00) 0.91 0.20] 88.8) 0.1] 100.0| 13.0
29 2:15PM 2:30PM 69 33 49 2-4 97.81f 98.60| 93.79| 100.00| 1.27| 2.25 0.86 7.96 0.91f 39.9 22.2 64.7 6.7] 1.60 0.62 3.59 0.45| 89.9] 53.6| 100.0| 5.7]
30 3:24PM 3:41PM 30 30 49 2-4 98.71| 99.35| 96.51] 100.00{ 0.0 0.65. 0.13) 1.34 0.19) 2.8 0.5 4.3 0.8 0.04 0.00) 0.08| 0.02] 76.6) 0.1] 100.0] 14.3
31 8:45 AM 9:00 AM 27 21 68 0-2 98.03[ 98.79] 89.51| 99.64| 1.12] 0.21] 0.12] 0.44] 0.07] 2.8 a4 4.2 0.6] 0.05 0.03 0.08] 0.01} 97.2] 86.5| 100.0| 1.9
32 9:05AM 9:40 AM 22 21 68 0-2 95.80| 96.89| 84.78| 99.13 2.92 0.07, 0.05) 0.11 0.01] 1.6 1.2 2 0.2] 0.02; 0.01. 0.03. 0.00] 97.0 88.6| 100.0 1.3]
EB 9:50 AM 10:24 AM 19 22 65 0-2 97.77 98.57| 89.12| 99.98 2.00] 0.50] 0.06 1.18| 0.27] 2.0 sl 3.0 0.5] 0.03 0.01 0.06 0.01} 95.7] 72.1] 100.0| 2.1
34 10:51AM__ |11:06 AM 25 22 65 2-4 98.36| 99.07| 97.46| 99.29 0.30] 0.19 0.09, 0.48, 0.06) 2.0 0.9 217/ 0.4} 0.03; 0.02. 0.05. 0.01 95.3) 82.9] 100.0 2.4
35 11:10AM _ |11:25 AM 25 22 65 2-4 98.47[ 99.16| 94.52( 99.49 0.70] 0.25 0.05 0.79] 0.15f 0.2] 0.1] 0.7, 0.1 0.00] 0.00] 0.00] 0.00] 75.2 31.1] 100.0| 11.1]
36 11:52AM__ |12:07 PM 45 24 61 0-2 98.46| 99.15| 92.84| 99.64| 0.62 0.10, 0.03, 0.49 0.06) 3.2 0.4} 6.4} 1.3] 0.03; 0.00) 0.07, 0.02] 85.0 0.1] 100.0| 15.8
37 12:22PM 12:37PM 15 33 40 0-2 98.16[ 98.89] 96.34| 99.73 0.69 1.63 0.69] 4.72] 0.54] 0.5] 0.1] 0.8 0.2] 0.01 0.00] 0.02 0.00} 89.0] 4.6 100.0| 8.3
38 1:10PM 1:27PM 29 B3 41 0-2 98.24| 98.96| 95.03( 99.99 O.S4I 0.45 0.11] 1.36) 0.22f 2.1] 1.0] 2l 0.3 0.03 0.01 0.05 0.014 88.4] 44.9]  100.0 6.1
39 1:29PM 1:43PM L 34 33 41 0-2 96.24| 97.27| 89.45| 99.84 1.29| 0.91 0.07, 1.65 0.28] 0.3 0.0] 1.0 0.2 0.00) 0.00) 0.01 0.00) 51.5] 0.1] 100.0] 29.2)

Table 2: Complete Mantis Results.

Revised: 9/24/2023 2:18:00 PM Page 7 | 17



Project No. 0040-001 | API Barnett Mantis Field Study

Appendix B: Validation of the VISR method
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Introduction

Industrial flares represent a large category of air emission sources for Volatile Organic Compounds
(VOCQ), air toxics, and greenhouse gases (GHG)'™. Depending on their combustion efficiency (CE),
the emissions of these air pollutants can be significantly different. Despite the large contribution
of flares to air emission inventories, flares are the only source category for which no EPA test or
monitoring methods can be applied to directly measure their efficiency or emission rates. As a
result, flare emissions in air emission inventories may carry significant uncertainties.

A method based on Video Imaging Spectral Radiometry (VISR) has been developed for testing or
continuously monitoring combustion efficiency (CE) of industrial flares®. To validate the VISR
method, tests were conducted at flare test facilities of Zeeco, Inc. (Zeeco) and John Zink
Hamworthy Combustion (John Zink), both located in Tulsa, Oklahoma, in September and October
2016, respectively. The test at Zeeco included both an air assisted flare and a steam assisted flare.
Twenty-eight flare conditions were tested, 14 for the air flare and 14 for the steam flare. This test
is referred to as the "Zeeco Test” in this paper.

The test at John Zink was part of a program sponsored and organized by the Petroleum
Environmental Research Forum (PERF), an industry consortium. PERF project 2014-10 Direct
Monitoring of Flare Combustion Efficiency was created and funded by participating PERF
companies to provide a test platform for various developers/vendors of flare remote sensing
technologies (Invitees) to participate in a blind test to evaluate the effectiveness of each
technology. The blind test was administered by John Zink. Testing began on October 17, 2016
and continued for 10 days, concluding on October 27%, 2016. The flare tip used was the John
Zink model EEF-QSC-36, which was the same flare tip used during the 2010 TCEQ Flare Study*. A
test protocol was developed which identified a series of test conditions to evaluate various factors
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that could affect flare CE measurement. Only limited logistical and environmental factors were
shared with the Invitees (i.e., distance from the flare, view angle with respect to flame orientation
due to wind, sun in/out of the field of view, daytime/nighttime testing). Information regarding
flare operations such as the type of fuel gas used, firing rates, steam rates or any other flare
operating parameters was concealed from Invitees. A total of 45 test points was evaluated over
the 10 days of testing. Extractive sampling was performed on each test point as the control
method for flare CE measurement. The results of the extractive sampling were not provided to
Invitees until Invitees submitted their won results based on their respective measurement
technology. This test is referred to as the “"PERF Test" in this paper.

In this paper, the precision and accuracy of the VISR method are evaluated based on the test
campaigns described above.

Methods and experimental setup

The VISR flare monitor is a remote monitoring device that can be positioned at any distance as
long as the flare to be monitored is in the line of sight and there are a sufficient number of pixels
of the flare flame image in the VISR monitor. The distances from flare to the VISR monitor in the
experiments reported here were in the range of 174 feet to 650 feet. To evaluate the performance
of the VISR method, an extractive sampling system was used as a reference method. A sample
extraction apparatus was suspended by a crane over the flare plume to extract combustion
product gases. The sample was transported through a heated sampling line to a sample manifold
in a testing trailer. The sample manifold was connected to analyzers for oxygen (O), carbon
dioxide (CO;), carbon monoxide (CO), and hydrocarbon (HC). The methods for measuring O, CO»,
CO, and HC were EPA Method 3A, 3A, 10, and 25A, respectively. The level of O, was used to
confirm that the sampling probe was in the flare plume. The concentrations of CO,, CO, and HC
were used to calculate flare CE per method used in the 2010 TCEQ flare study?.

These test campaigns covered a wide range of process conditions: two steam flares and one air
flare; multiple vent gas compositions (natural gas, propane, propylene, hydrogen, in pure form or
mixed with nitrogen; vent gas flow range from 10 Ib/hr to 10,000 Ib/hr; various steam and air assist
levels resulting in combustion zone net heating value (NHVcz) in a range of 120 to 1,250 Btu/scf
for the steam flares and net heating value dilution parameter (NHVdil) in a range of 6.7 to 244
Btu/ft* for the air flare.

The test campaigns also covered a wide range of environmental conditions: distance ranging from
174 ft. to 650 ft.,; different wind speed and direction (crosswind, wind oriented towards VISR
device, and wind oriented away from VISR device); daytime vs. nighttime; various sky conditions
(blue sky, cloudy, moving clouds); the Sun in or out of field of view; rain, and fog.
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Results and Discussions

Precision

Precision is a measure of how the results of multiple measurements by the same method scatter
while the target of the measurement holds steady. This is difficult to assess for flare measurements
because even when the flare operating conditions are held steady (as they were in each test point
of the PERF Test), the flare CE may change due to changes in environmental conditions. Analyte
spiking or quadruplet sampling described in EPA Method 301 would help to isolate the
measurement method precision from the fluctuation of the target itself®. However, these methods
are not feasible for flare measurement. Nevertheless, the measurement precision can still be
evaluated using the data from the PERF test. For each PERF test condition, 4 segments of
measurement were made by the extractive method and 3 segments of measurement were made
by VISR while the flare operating conditions were held constant (although flare CE did fluctuate
due to changes in environmental conditions). The standard deviation (SD) and relative standard
deviation (RSD) can be calculated based on these replicate measurements. Table 1 is a summary
of the SD and RSD for both the VISR method and the extractive method used in the PERF Test. As
shown in Table 1, the RSD for the VISR method is in a range of 0.07% to 1.98% with an average
of 0.62%. The variation of the VISR method appears to be slightly better than the extractive
method from the perspective of both the average and the range of the RSD values, suggesting
that the precision of VISR is at least as good as the extractive method. Note that in both cases,
the variation due to changing environmental conditions is included in the RSD as there is no
practical method to separate it. Despite the inclusion of environmental changes, the RSD is more
than an order of magnitude smaller than 20% as required in EPA Method 301 (Section 9.0). If a
more stringent criteria is used in which the 20% limit on RSD is applied to the most relevant range
of 90-100 % CE measurement (i.e., in the span of 10 % CE measurement), the criteria would be SD
< 2 % CE (20% of 10% = 2 % CE). As shown in Table 1, the highest SD is 1.84 measured as % CE,
which is lower than the SD of 2 % CE measurement and therefore satisfies the more stringent
criteria.

Table 1. Relative Standard Deviation (RSD) of VISR and extractive method per PERF Test

Method CE CE SD SD RSD RSD
Avg. Range Avg. Range Avg. Range

VISR 96.47 80.61-99.91 0.59 0.07-1.84 0.62% 0.07-1.98%

Extractive 96.41 83.50-100.00 0.83 0.00-2.61 0.88% 0.00-2.72%
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The Zeeco Test did not include multiple replicated measurements under each test condition.
Therefore, a precision analysis is not performed on that data.

Accuracy

The accuracy of the VISR method is evaluated based on the Zeeco Test and PERF Test. In these
two tests, the flare CE was measured by both the VISR method and the extractive method. The
extractive method was used as the control (reference) method. Strictly speaking, what can be
assessed is the agreement between the two methods, not the accuracy of either method because
the true flare CE is unknown. The agreement between the two methods can be evaluated using a
statistical method. One such method is to use t-test on the differences between the paired CE
measurements by VISR and extractive methods. This method is the same as the method used in
EPA Method 301 to determine if there is a difference caused by different sample storage time® (it
should be noted that the methods for bias described in Method 301 are not directly applicable
because they are specifically designed for analyte/isotopic spiking or quadruplet sampling
systems, which are not feasible for flare measurement). The value of the t-statistic is calculated
using the following equation.

 ldy]
= SD,

Vn

Where drn and SDg are the mean and the standard deviation of the difference of the paired samples
(VISR and extractive sample), and n is the total number of samples. The resulted t-statistic value
is compared to the critical value of the t-statistic with a 95 percent confidence level and n-1 degree
of freedom. If the resulted t-statistic value is less than the critical value, the difference between
the VISR method and the extractive method is not statistically significant, i.e., the two methods
are statistically the same. The results of the t-statistical analysis for both Zeeco and PERF tests are
summarized in Table 2. The number of samples (tests) in Table 2 is less than the number of tests
actually conducted because some tests were designed for other purposes (e.g., smoke test) and
they are not included in the evaluation of the agreement between VISR and extractive methods.

Table 2. t-Test to determine if the VISR method is different from the extractive method

Zeeco Test Zeeco Test PERF Test
(Steam Flare) (Air Flare)
No. of Samples, n 11 9 42
Mean Difference, dm (% CE) 0.30 -0.21 0.07
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Standard Deviation, SDq (% CE) 1.32 0.65 1.69
t-Statistic Value 0.756 0.967 0.254
Degree of Freedom 10 8 41
t_95 Critical Value 2.228 2.306 2.020
Statistically Different? No No No

As demonstrated in Table 2, statistically there is no difference between the flare CE measured by
the VISR method and by the extractive method. The agreement between the two measurement
methods can also be illustrated in Figure 1 using the results from the PERF Test.

Figure 1. Flare CE measured by VISR method and extractive method - PERF Test results
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Conclusion

Industrial flares can now be measured or continuously monitored by the VISR method for their
performance, i.e.,, combustion efficiency (CE). The VISR method is a remote sensing method and
can be deployed easily and practically. The VISR method transforms flare testing/monitoring from
most difficult task (impossible in many cases) to a task that is easier than most conventional air
emission testing methods. With the significant potential benefits that the VISR method can bring,
it is important to characterize and understand the precision and accuracy of this method.
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Through a large number of tests under various process and environmental conditions, a high
precision and accuracy have been demonstrated for the VISR method. The relative standard
deviation (RSD) is in the range of 0.07-1.98% with an average RSD of 0.62% for flare CE in the
range from 80 to 100%. The average RSD of 0.62% is more than an order of magnitude smaller
than the minimum precision target of 20% RSD set in EPA Method 301. The highest SD is only
1.84 measured as % CE.

The flare CE measured by the VISR method is in excellent agreement with the flare CE measured
by the extractive method. The mean difference between the two methods is in the range of -0.21
to 0.30 measured in % CE. The t-statistic value in each of the three test groups are well below its
corresponding t-test critical value, passing the t-test with a substantial margin. Keep in mind that
the extractive method is suitable only in research. It is virtually impossible to deploy the extractive
method to elevated flares at industrial production facilities. Having a method that can be easily
deployed to industrial sites and produce highly time-resolved and accurate flare measurement
results is a significant advancement.

REFERENCES

1. Emam, E.A., Gas Flaring in Industry: An Overview, Petroleum & Coal, 57(5) 532-555, 2015.
http://large.stanford.edu/courses/2016/ph240/millerl/docs/emam.pdf (accessed January 23, 2019).

2. USEPA, “Fact Sheet, Proposed Petroleum Refinery Sector Risk and Technology Review and New
Source Performance Standards”, 2015. http://www.epa.gov/airtoxics/petrefine/20140515factsheet.pdf
(accessed on March 24, 2015).

3. ENVIRON, Cost Analysis of HRVOC Controls on Polymer Plants and Flares, Report prepared for
Texas Commission on Environmental Quality, Project 2008-104, Work Order 582-07-84005-FY08-
12, 2008.
http://www.tceq.state.tx.us/assets/public/implementation/air/rules/Flare/HRVOC Cost_Analysis_Rep
ort.pdf (accessed March 23, 2015).

4. Allen, D.T. and V.M. Torres, TCEQ 2010 Flare Study Final Report, prepared for TCEQ. PGA No.
582-8-862-45-FY09-04 with supplemental support from TCEQ Grant No. 582-10-94300, 2011.
http://www.tceq.texas.gov/assets/public/implementation/air/rules/Flare/2010flarestudy/2010-flare-
study-final-report.pdf (accessed March 23, 2015).

5. Zeng, Y, J. Morris, and M. Dombrowski, Validation of a New Method for Measuring and
Continuously Monitoring the Efficiency of Industrial Flares, J. Air & Waste Manage. Assoc. 66:76-
86 (2016).

6. U.S. EPA, Code of Federal Regulations, Title 40, Part 63, Appendix A, Method 301, 2018.

Revised: 9/24/2023 2:18:00 PM Page 14 | 17


http://large.stanford.edu/courses/2016/ph240/miller1/docs/emam.pdf
http://www.epa.gov/airtoxics/petrefine/20140515factsheet.pdf
http://www.tceq.state.tx.us/assets/public/implementation/air/rules/Flare/HRVOC_Cost_Analysis_Report.pdf
http://www.tceq.state.tx.us/assets/public/implementation/air/rules/Flare/HRVOC_Cost_Analysis_Report.pdf
http://www.tceq.texas.gov/assets/public/implementation/air/rules/Flare/2010flarestudy/2010-flare-study-final-report.pdf
http://www.tceq.texas.gov/assets/public/implementation/air/rules/Flare/2010flarestudy/2010-flare-study-final-report.pdf

Project No. 0040-001 | API Barnett Mantis Field Study

Appendix C: Combustion Efficiency Versus Destruction Efficiency
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With respect to emissions calculations or GHG reporting, it is important to consider the
difference between combustion efficiency (CE) and destruction efficiency (DE). The VISR method
measures CE, which is a measure of the efficiency of the flame to convert hydrocarbons into
carbon dioxide and water. If the combustion efficiency is 100%, then all of the hydrocarbons
have been oxidized all the way to carbon dioxide, leaving no hydrocarbons in the post
combustion plume. CE will be reduced as the percentage of hydrocarbon in the post
combustion plume increases. Destruction efficiency is a measure of the percentage of a
compound that is destroyed (IE converted into another form), but not necessarily oxidized to the
ultimate combustion product of carbon dioxide and water. In this case, it represents the
percentage of hydrocarbons destroyed. The hydrocarbons could be converted to carbon
dioxide, carbon monoxide, soot or another compound. As a result, DE is typically higher than CE.
For emission inventory purposes, flares are generally deemed to have a DE of 98%, meaning
98% of the hydrocarbons sent to the flare are converted into another form. There is no
quantitative method to convert the VISR CE data to DE, however we do have some points of
reference. The US EPA Refinery Sector Rule (40 CFR 63.670 (r) equates a CE of 96.5% to a DE of
98%. The rule references the John Zink combustion handbook (Baukal, 2001).

In addition, there have been two major studies which have measured both CE and DE with
extractive sampling: the 2010 TCEQ Study and the 2016 PERF Study. Both of these studies were
conducted at John Zink's research facility in Tulsa, Oklahoma. Taken collectively, these studies
provide 71 individual measurements of CE and DE. Figure 8 below shows the relationship
between CE and DE from these two studies.

Combustion Efficiency vs. Destruction Efficiency
based on PERF and TCEQ Extractive Testing
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Figure 17. CE vs DE from extractive sampling during PERF and VISR studies.
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As demonstrated by the chart, the relationship between DE and CE is quite linear. The fit
equation to this data has an R? of 0.99. Equation 2 below can be used to convert CE to DE using
this correlation:

DE (%) = CE (%) » 0.8497 + 0.1549

Equation 2

It should be noted that when Sl is high and CE appears to be low, the destruction efficiency (DE)
may still be high as the hydrocarbons are combusted into soot instead of oxidizing to the
ultimate combustion products of water and CO.. The CE-DE relationship shown in Figure 8 is
established under no smoke conditions. There has not been sufficient study on a similar CE-DE
relationship when there is significant smoke in the flare. This equation will be valid for CE within
a range of 60% to 99.4%. Above 99.4%, the DE will be capped at 100%. Below 60%, there is no
extractive data available to extend the correlation.

Revised: 9/24/2023 2:18:00 PM Page 17 | 17



) PROVIDENC
A PHOTONIC

E
N

I
VISR Field Study

Final Report | Revision 1.0

April 2022

NORTH DAKOTA

PREPARED BY
Providence Photonics, LLC | 1201 Main Street, Baton Rouge, LA 70802




k PROVIDENCE Project Mo, I
I V'SR Field Study
;\\. PHOTONICS
Table of Contents
INTRODUCTION 2
BACKGROUND 2
RESULTS 2
FIare PerfOrMANCE IMETIICS ...ttt et et ses s st ss st ese st sas s ssssesassassaseassassssssesssssassassasssnees 4
Data QUAIILY INICALOIS ..ottt ittt bbb bbbt 4
OBSERVATIONS 6
DISTIDUTION OF FIATE DRE ...t ee et e e ssse s s s ses s ese st eseasss s ssseasassaseassasssssssssassassassasssssees 6
BP0 ooooeveeeeeeese s 7
I P eevooeeereeseseessenesesesss s e e e 8
I FoCi/ity oo 9
SUMMARY 10
REFERENCES 10
APPENDIX A: RESULTS 11
APPENDIX B: VALIDATION OF THE VISR METHOD 13
APPENDIX C: COMBUSTION EFFICIENCY VERSUS DESTRUCTION EFFICIENCY 16

Revised: 5/2/2022 9:01:00 AM

Page 1|18



Project No. J N IV 'SR Field Study

Introduction

Providence Photonics, LLC (Providence) has developed a method to remotely measure the
performance of an industrial flare using Video Imaging Spectral Radiometry (VISR). The VISR
method provides five flare performance metrics: combustion efficiency (CE), smoke index (SI),
flame stability (FS), flame footprint (FF), and fractional heat release (FH).

Providence conducted a field campaign using VISR at various Jjjjjij facilities in North Dakota
from April 4", 2022 to April 8™, 2022. A total of 92 individual flare measurements were
performed. In addition to the VISR measurements, an mp4 video was captured for each flare
using a FLIR GF320 optical gas imaging camera. This report summarizes the data and findings
from the campaign.

Background

The VISR method utilizes a multi-spectral midwave infrared imager to measure relative
concentrations of combustion gases. The method was designed to be a continuous and
autonomous remote flare monitor, but in this study it was deployed as a mobile technology for
a short-term measurement. Figure 1 below shows the VISR device deployed at a jjjjijfacility in
North Dakota. The VISR device and related equipment was powered from the 12V battery
system of the vehicle.

Figure 1: VISR device deployed at a jjlifacility in North Dakota.

Results
The results from VISR measurements are tabulated in Appendix A and a summary is provided in
Table 1 below.
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Table 1: Summary VISR Results.

Distance| Temp| RH Avg Wind N CE DRE FF Avg | FHAvg | FS Avg

ID |Site Description Flare Description (m) (°C) | (%) | Speed (mph) FLIRVideo Avg (%) |Avg(%)| SIAvg | (m2) | (MMBT| (%)

i n High Pressure 46 3| 72 4t06 MOV_2332.mp4| 98.12| 98.86 1.0 0.4| 0.004 89.1
2 Low Pressure 54 3 72 4t0 6 MOV _2334.mp4] 99.68 99.94 0.3] 0.3] 0.004] 96.8|
2 High Pressure 38 9 53| 4t06 MOV_2337.mp4 99.50[ 99.93 0.8, 1.4 0.021 95.5|
4 Low Pressure 46 El 53 4t06 MOV_2338.mp4| 99.05| 99.63 0.7] 14 0.025] 96.6]
5} High Pressure 44 8 59 8to 10 MOV_2339.mp4 99.76] 99.95 0.2 3.4 0.051 96.2
6 Low Pressure 61 8| 59 8t0 10 MOV_2340.mp4| 99.35| 99.83 0.6 0.5| 0.004 93.7]
7 High Pressure 45 10| 53| 4to6 MOV_2341.mp4 99.54] 99.92 0.5 0.6 0.007 81.8]
8 High Pressure 42 11 50 6to 8 MOV_2342.mp4 99.03| 99.61 0.4 1.8 0.028 93.6|
9 Low Pressure 53 11| 50] 6t08 MOV_2344.mp4| 99.36] 99.86 0.4 0.9] 0.011 91.0]
10 Low Pressure 44 14 39, 12to 14 MOV_2348.mp4 98.90[ 99.52 0.6 0.7, 0.010 93.44
1 HP/LP Assisted 49 14 38 1410 16 MOV_2351.mp4| 97.66| 98.47| 0.2 5.5| 0.088 97.4)
12 High Pressure South 49 14 38 14to0 16 MOV_2354.mp4} 98.59| 99.23 1.5] 3.4 0.092 92.5|
13 Low Pressure South 52 14 38 14t0 16 MOV_2356.mp4 99.46 99.89 0.7, 0.1 0.001 92.1}
14 High Pressure North 38 14 38 1410 16 MOV_2358.mp4| 98.88| 99.50| 0.1 0.3|  0.003 92.6]
15 Low Pressure North 32 14 38 14t0 16 MOV_2359.mp4} 99.49| 99.85 0.3 0.1 0.001 89.44
16 High Pressure 37 18] 32 10to 12 MOV_2362.mp4| 98.04| 98.79 0.4 12[ 0.020] 89.9]
17 Low Pressure 45 18 32 10to 12 MOV_2363.mp4 98.59 99.26 0.7 0.1 0.001 94.5|
18 High Pressure 34 19 32| 12to 14 MOV_2365.mp4 98.90[ 99.51 0.6 0.2 0.002 95.2f
19 Low Pressure 38 19| 32 12to 14 MOV _2366.mp4] 98.46 99.15| 0.1] 0.5 0.007| 93.3]
20 High Pressure 37 19 30 8to 10 MOV_2367.mp4 98.68| 99.34 0.2 212 0.056 96.7|
21 Low Pressure 45 19| 30] 8t0 10 MOV_2368.mp4| 99.46| 99.87| 0.7] 0.2|  0.002 94.9]
22 Dual HP/LP 44 6| 55| 8to 10 MOV_2369.mp4 99.57| 99.91 0.4 0.9 0.025 87.8
23 Low Pressure 68 6) 55 12t0 14 MOV_2371.mp4| 99.48| 99.92 0.1 13] 0.020] 95.9
24 Dual HP/LP 43 7| 49 1410 16 MOV_2374.mp4| 98.83| 99.45 0.6 0.2|  0.001 90.8]
25 Dual HP/LP 48 8 42 8to 10 MOV_2375.mp4 99.24| 99.77| 1.0 0.3 0.002 91.5|
26 Low Pressure 46 7| 44] 1410 16 MOV_2380.mp4| 98.80| 99.36 0.2 0.4|  0.004 77.4
27 Dual HP/LP 42 7 42 18t0 20 MOV_2385.mp4 88.30[ 90.52 0.3 5.8 0.100 95.2f
28 Dual HP/LP 42 8| 43 18t0 20 MOV_2390.mp4| 93.40| 94.85 0.1 17[ 0.021] 82.9
29 Low Pressure 46 8 44 18t0 20 MOV_2392.mp4} 99.66 99.94| 0.2 0.8 0.009 911}
30 Dual HP/LP 37 10| 41 16t0 18 MOV_2396.mp4 98.43| 99.11 0.4 0.5 0.005 85.6}
31 Low Pressure 43 10] 41 221024 MOV_2397.mp4| 99.38| 99.87| 15 6.3 0.130 93.0]
32 High Pressure 48 9 42 18t0 20 MOV_2398.mp4 99.67| 99.95 0.3 1.0 0.013 89.8
33 Dual HP/LP 43 8| 48] 18t0 20 MOV_2400.mp4| 96.17| 97.20] 0.2 5.5| 0.088 95.7]
34 Dual HP/LP 49 7 63| 10to 12 MOV_2401.mp4 99.88| 99.95 0.2 12.4} 0.257 97.2f
35 High Pressure 50 7| 68 4t06 MOV_2402.mp4| 99.31] 99.80] 0.6 0.7|  0.009 85.9
36 Low Pressure 40 7 68| 4t0 6 MOV _2403.mp4] 99.66 99.95| 0.5 0.9 0.012] 94.5)
37 High Pressure 32 9 61 8to 10 MOV_2404.mp4} 99.52| 99.91 0.8, 0.2 0.003 92.7|
38 Low Pressure 37 9| 61 8t0 10 MOV_2405.mp4| 99.40| 99.89 0.5 0.6]  0.007, 96.2]
39 Dual HP/LP 55} 7 68| 6to8 MOV_2406.mp4} 99.23| 99.78 0.2 1.0 0.010 85.7|
40 High Pressure 52 6) 67 8t0 10 MOV_2407.mp4| 98.35| 99.06 16 31| 0.072 94.4]
41 Low Pressure 60 6| 67| 8to 10 MOV_2408.mp4} 99.56| 99.88 0.3 0.5 0.005 89.4]
42 Dual HP/LP 68 2| 79, 10to 12 MOV_2410.mp4 98.51| 99.13 0.6 0.9 0.018 90.3
43 High Pressure 37 1 78 12t0 14 MOV_2411.mp4| 99.26] 99.71 0.4 0.8|  0.009 88.9)
44 Low Pressure 60 1] 78] 12to 14 MOV_2412.mp4 97.88| 98.66 0.1 1.1 0.011 94.7|
45 Low Pressure 48 3| 75 10to 12 MOV_2413.mp4| 98.87| 99.48| 0.9 0.3| 0.004 95.9
46 Dual HP/LP 58 3 73] 16t0 18 MOV_2416.mp4 98.66] 99.31 0.5 9.0 0.181 97.7)
47 Dual HP/LP 46 9 57, 16t0 18 MOV_2418.mp4 97.12| 97.96 0.8 0.6, 0.008 86.5|
48 Dual HP/LP 75 El 48] 10to0 12 MOV_2419.mp4| 97.37| 98.22 0.2 7.2| 0.134 89.1
49 Dual HP/LP 37 11 49, 18t0 20 MOV_2420.mp4} 98.55[ 99.23 1.2 0.3 0.003 86.4}
50 High Pressure 40 7| 43 12t0 14 MOV_2422.mp4| 99.10] 99.68| 0.1 6.6] 0.131) 97.0]
51 Dual HP/LP 43 12 43| 30to32 MOV_2423.mp4 99.18 99.74| 2.0 0.1 0.001 96.2
52 Low Pressure 50 8 29, 26t028 MOV_2424.mp4 99.41 99.83 0.8, 0.2 0.002 92.3
53 High Pressure 36 8| 29 261028 MOV_2425.mp4| 99.27| 99.80] 0.1 0.1]  0.000 82.3]
54 Dual HP/LP 58 =1 68| 10to 12 MOV_2426.mp4 98.75  99.40 0.3 1.6 0.020 90.8|
55 Dualkp /P 49 -] 67] 18t020 MOV_2427.mp4|  9843] 99.10] 06| 16] 0037 862
56 Low Pressure 28 -2 72 14t0 16 MOV_2428.mp4 99.10[ 99.67 0.1 0.7, 0.010 94.2f
57 Dual HP/LP 61 =1l 79, 18t0 20 MOV_2429.mp4 97.10[  98.00 0.2 2.2 0.031 80.9]
58 Dual HP/LP 53 2] 70] 12t0 14 MOV_2430.mp4| 99.13| 99.63 0.4 13[ 0.018] 85.9
59 Low Pressure 40 5) 54 20to0 22 MOV_2432.mp4 99.08| 99.67 0.2 0.9 0.013 92.3
60 Dual HP/ LP 70 5| 50] 16018 MOV_2433.mp4| 96.31] 97.31 0.4 6.5 0.118 74.6]
61 Dual HP/LP 42 3 51 18t0 20 MOV_2434.mp4 99.57[ 99.91 0.5 0.2 0.002 813
62 Low Pressure North 37 5| 45 18t0 20 MOV_2435.mp4| 99.00] 99.55 0.5 0.7| 0.010 91.5]
63 Low Pressure South 43 5) 45| 18t020 MOV_2437.mp4 99.36] 99.79 0.6 0.2 0.001 84.6|
64 High Pressure 41 5 45 18t0 20 MOV_2438.mp4 99.03| 99.56 3.0 0.6 0.009 95.0}
65 High Pressure North 34 6) 38 22t024 MOV_2439.mp4| 99.68| 99.94| 0.3 0.9] 0.014 90.6]
66 High Pressure South 48 6| 38 22t024 MOV_2440.mp4} 99.75[ 99.95 0.6, 0.9 0.014 89.8
67 Low Pressure 58 6) 38 22t024 MOV_2441.mp4| 99.19] 99.71 0.2 0.2| 0.002 84.2]
68 Low Pressure 31 6 41 20to0 22 MOV_2442.mp4} 99.64| 99.94| 0.4 13| 0.028 93.44
69 High Pressure 32 9 34 10to 12 MOV_2443.mp4 98.80[ 99.42 0.4 0.7, 0.009 91.7|
70 Low Pressure 39 9 34 10to 12 MOV _2444.mp4] 99.27 99.80 0.3] 0.6 0.008| 87.8]
71 Low Pressure 37 7 37, 16t0 18 MOV_2445.mp4 98.57| 99.23 0.6, 0.3 0.003 87.7|
72 Dual HP/LP 68 8| 36 20t0 22 MOV_2446.mp4| 98.48| 99.14| 0.3 7.0] 0137 87.9)
73 Dual HP/LP 58 11 32 6to8 MOV_2451.mp4 98.02| 98.78 0.3 1.2 0.013 80.3
74 Dual HP/LP 91 7 42 16t0 18 MOV_2452.mp4 98.73| 99.34 1.2 22.6 0.842 96.8|
75 Low Pressure 39 -2| 66 0to 2 MOV _2453.mp4] 98.29 99.01] 1.0] 0.7] 0.012] 95.8]
76 High Pressure 30 -2 66 0to2 MOV_2454.mp4 99.43| 99.87 0.7, 0.3 0.004 94.9|
77 —— 76 2[ 55| oto2 Mov_2455.mpd|  96.73( 97.58] 06| 300 o0.88] 94
78 Dual HP/LP 83 3 59 0to2 MOV_2459.mp4 95.02| 96.23 0.2 6.1 0.100 87.1)
79 e 57 8] 4] ot2 Mov_2460.mpd|  99.74] 99.95] 11|  02[ o001 953
80 Dual HP/LP 112 10| 29 O0to2 MOV_2461.mp4 99.44 99.90] 0.5 53.6| 1.098| 96.8|
81 Dual HP/LP 112 10| 29, 0to2 MOV_2462.mp4 99.36| 99.82 0.5 61.2] 1.239] 96.5
82 Dual HP/LP 167 12| 25 6t08 MOV_2463.mp4| 99.20| 99.72 0.7] 53.8| 1.104 96.9)
83 Low Pressure 50 11 26 4t06 MOV_2464.mp4 96.50| 97.49 0.1 1.6 0.025 88.8
84 Low Pressure South 37 13| 25 4t06 MOV_2466.mp4| 99.60] 99.91 03 0.6] 0.008, 95.1
85 Low Pressure North 36 13 25 4t06 MOV_2467.mp4 99.18 99.69 0.5 0.4 0.005 93.7|
86 Low Pressure South 20 13 25 4t06 MOV_2468.mp4 99.52| 99.91 0.2 0.1 0.001 94.9|
87 Low Pressure 59 14 23 4t0 6 MOV _2469.mp4] 99.78[ 99.94 0.8 0.5 0.004] 92.4]
88 Low Pressure 40 14 23| 4t06 MOV_2470.mp4 99.70[ 99.95 0.9 0.4 0.003 96.5|
89 High Pressure 50 13| 21 2to4 MOV_2471.mp4| 99.21| 99.69 1.0 9.4| 0.265 94.9
20 High Pressure 63 13 21 2to4 MOV_2472.mp4 99.21| 99.76 0.2 1.1 0.009 90.44
91 Dual HP/LP 42 15 18 2to4 MOV_2474.mp4 98.90| 99.52 0.2 2.0 0.034 96.6|
92 Low Pressure 30 12| 17| 8to 10 MOV _2475.mp4] 99.14 99.72] 0.6 0.4] 0.004] 87.2]

Revised: 5/2/2022 9:01:00 AM Page 3| 18



Project No. N | I V'SR Field Study

Flare Performance Metrics
VISR provides five flare performance metrics at a 1-second data interval:

1. COMBUSTION EFFICIENCY (0 TO 100%): Combustion efficiency (CE) is a measure of the
relative concentration of hydrocarbon vs. carbon dioxide in the post combustion gas
plume. If there is no hydrocarbon present in the post combustion gas plume, then CE is
100%. CE should not be confused with Destruction and Removal Efficiency (DRE). The
difference between these two metrics is discussed in Appendix C. While CE is directly
measured by the VISR method, DRE is derived using correlations established through
extractive sampling as discussed in Appendix C.

2. SMOKE INDEX (0 TO 10): Smoke index (SI) is a unit-less number which indicates the degree
of visible emissions within the combustion envelope. A Sl of 0 means no visible
emissions are present while a Sl of 10 means the flare has heavy black smoke. While S
only represents the degree of visible emissions within the combustion envelope, it is
generally correlated to opacity and a Sl above 2 indicates that some visible emissions are
likely present outside of the combustion envelope.

3. FLAME FOOTPRINT (FT°): Flame footprint (FF) is a measure of the flame size in square feet. It
is not necessarily correlated to the visible flame size as the FF is determined by the
radiance, not the visible flame. Note that the orientation of the flame will impact the FF
as the depth of the flame will change with viewing angle.

4. FRACTIONAL HEAT RELEASE (BTU/HR): Fractional Heat Release (FH) is a measure of the heat
released from flare combustion in the spectral bands monitored by the VISR imager.
Although it is not a measure of the total heat release across the entire energy spectrum,
FH is expected to be correlated to the total heat release.

5. FLAME STABILITY (0 TO 100%): Flame stability (FS) is a measure of the change in radiance
measured by the VISR imager in a 1-second interval. A FS of 100% indicates a flame that
has a constant radiance. A low FS value (generally lower than 80%) indicates a flame with
significant radiance fluctuation within 1 second interval, suggesting a less stable flame.
Variability on a longer time scale will not be described by the flame stability metric.

Data Quality Indicators

The VISR method has two important data quality indicators (DQI) to assess the quality of the
measurement. The first is the number of pixels in the flame combustion envelope. The VISR
method requires at least 30 pixels to accurately determine the performance metrics of the flame.
The VISR device has a fixed focal length, so the number of pixels in the flame is determined by
the size of the flame and the distance from the VISR imager to the flame. For this study the
flame size was above the minimum number of pixels for all measurements performed.

The second important DQI is the Smoke Index level. As the smoke index increases above 2.0
(this threshold may vary within a range of 1-2 depending on specific flares), visible emissions are
generally present in the flame. When visible emissions become significant, the Sl value will climb
even higher to a maximum value of 10 for thick black smoke. Extractive testing shows that SI
values above 3.0 may cause a small negative bias on the CE measurement (< 1%) and Sl values
above 5 may cause a significant negative bias to CE, as confirmed by testing with an extractive
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sampling method as a control. Any data points with a smoke index above 3 were removed from
the summary tables and Appendix A results.
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Observations
The following sections describe observations and comparisons derived from the dataset.

Distribution of Flare DRE
The majority of flares measured (90%) had a DRE greater than 98%, and 84% had a DRE greater
than 99%. Figure 2 shows the distribution of flare DRE measurements across the entire dataset.

Distribution of Flare DRE
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Figure 2: Distribution of Flare DRE measurements.
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The lowest performing flare |G

Figure 3 provides a time series plot of the Destruction Efficiency vs. Fractional Heat release (FH).
The average DRE observed during this 15-minute measurement period was 90.82%.

I
Destruction Efficiency vs Fractional Heat Release
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Figure 3: Destruction Efficiency vs. Fractional Heat Release for |  E NN
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The flare with next lowest performance was the |
) Figure 4 provides a time series plot of the Destruction Efficiency vs. Fractional Heat

release (FH). The average DRE observed during this 15-minute period was 94.85%.

Destruction Efficiency vs Fractional Heat Release
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The flare with next lowest performance was the | -
I  Figure 5 provides a time series plot of the Destruction Efficiency
vs. Fractional Heat release (FH). The average DRE observed during this 15-minute period was

96.23%.
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Summary

In total, 92 flares across 67 sites were measured during the five-day study. The average DRE for

all flares measured was 99.3%. Although there were a handful of flares with a DRE less than 98%
(9 of 92), the majority of flares measured had a DRE which exceeded 99% (77 of 92). This data is
consistent with prior studies in the area.
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Appendix A: Results
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Project No.

VISR Field Study

Date/Time Description I_ Conditions Efficiency (%) Smoke Index (0-10) Flare Footprint (m?) Fractional Heat (MMBTU/HR) Flame Stability (%)
Start Time |End Time Distance| Temp| RH | AvgWind FLIR Video

ID_[pate (Local) (Local) site Latitude Longitu Flare m) | (9 ) | Speed (mph) CE_Avg Min sD | Avg | Min | Max | sD | Avg | Min | Max | sD | Awg Min | Max | sD

1 |a/4/2022  [8:04AM  [8:20AM High Pressure 46 3] 7]  4tos MOV_2332.mpd] _ 98.12| 10l o4 19 o2 o4 03] o6l 00 0004 643 999 5.5
2 |a/4/2002  [8:23AM  [8:39AM Low Pressure 54 3] 72 4t MOV_2334.mpd]  99.68] 03[ 02 11 o1 03] 02 07 oo o004 226] 1000] 4.0
3 |a/4/2002 [:55AM  [9:10AM High Pressure 38 of 53 406 MOV_2337.mpd| _ 99.50| X o8 o4 11 o1 14l 13 17 01 oon[ o 0.027] 86.7] 1000[ 23]
4 |a/a/2022 Jo11AmM  [9:26AM Low Pressure 46 of s3] atoe MOV_2338.mpd] _ 99.05| 9573] 9970] 047 o07] 03[ 12| o2 14 11l 18 o1 o025 0021] 0.034] 883 1000[ 1§
5 |a/4/2022  [9:40AM _[9:55AM High Pressure 24 g 59 8to10 MOV_2339.mpd] _ 99.76| 9841 9989 007 02 01 o4 oo 34 25 a4 03] o051 0035[ 0.067] 888 1000 18
6 |4/4/2022  [o:56AM _ [10:12AM Low Pressure 61 g 59| 8to10 MOV_2340.mpd]  99.35| o09.83] 9201 9979] o048l oe[ o1l 16[ 02 05| o1 1a] 02 ooosf o001 0.012) 766] 999 3.
7 |4/4/2022  [10:25AM _[10:40AM High Pressure 25 10 s3[  4tos Mov_2341.mpd]  99.54] 9992 97.53] 99.96] 020] o5 02| 11 oa] o6l 03[ 11] 02 o007 0.002] o015 311 99.9] 109
8 |a/4/2022 11:06AM__[11:21AM High Pressure 22 1] so 6tos Mov_2342.mpd]  99.03| 9961 97.79] 99.95| o03¢[ 04 02| o8 oa] 18] 07 26 04 oo02] o0012] o0.041 688 1000 4.1}
9 |a/4/2022 11:23AM_[11:38AM Low Pressure 53 1] so| 6tos MOv_2344.mpd]  99.36| 9985 9834] 9984] 024] 04 o01] 15[ 02l o9 03[ 16 02 oonf o004 002 609 1000] 5.4
10 |4/4/2022 12:11PM__[12:26PM Low Pressure 24 14| 39 12t014 Mov_23a8mpd] 9890 9952 97.21f 99.74] o040 os[ 03] 14 02 07] 03[ 14 02 o010 0004 0.020 365 1000] 4.6
11 [4/4/2022 12:44PM__[1:00PM HP/LP Assisted 49 14 % 141016 MOV 2351.mp4|  97.66] 98.47| 8549] 9957] 181 02| o01] 34 02 55| 26/ 564 32| o00ss| 0030 0315 01] 1000] 34
12 [4/4/2022  [1:15PM__ [1:31PM High Pressure South 49 14] 38 14t016 MOV 2354.mp4| 9859 99.23] 8495 9999] 129f 15| 04 32| os| 34 o6[ 117] 19 o092 o012 0242 o 211 1000 57
13 [4/4/2022 1:33PM__ [1:48PM Low Pressure South 52 14] 38 14to16 MOV_2356.mp4]  99.46] 99.89] 98.42[ 99.96] 024 07 03] 13 oa] o1l o1 o3[ oo oooif oooa] 0.002] 0.000 306] 1000[ 4]
14 [4/4/2022  |156PM_ [2:11PM High Pressure North 38 14| 38 14to16 Mov_2358.mpd]  98.88] 9950] 97.34] 99.73] o04s| o0i[ oo o1 ool 03] o1 o7 01 0003 0001 o008 o0.001] 727] 1000 4]
15 |4/4/2022  [212PM__[227PM Low Pressure North 32 14| 38 14t016 MOV_2359.mpd]  99.49| 99.85] 97.81[ 99.99] o038 03[ 02| o8 o0i] o1l o1 02 oo oooif oooaf 0.002] 0.000 163[ 1000] 6.1}
16 [4/4/2022  [241PM  [2:57PM High Pressure 37 18] 32] 10to12 MoV _2362.mp4|  98.04] 9879] 9629 9939] o051 04 02 09 oaf 12| o6 23 03] o0020] 0008 0041 0.00g 642 999 57
17_|4/4/2022  [2:57PM__[3:12PM Low Pressure 25 18] 32 10t012 MOV_2363.mpd]  98.50] 99.26] 96.80] 99.70 u.ﬁ 07l 02 22 o4 01 o0af 03] oo o0ooif o0.000] 0.003 0.001] 773 1000[ 3.
18 [4/4/2022  [3:32PM  [3:47PM High Pressure 34 19) 32[ 12to14 MOV _2365.mp4|  98.90] 9951 9636] 9985| o046 06| 04 10l 01 02 o1 03 oo 0002 0001 0002 0.000] 849 999 23]
19 [4/4/2022  [3:48PM _ [4:07PM Low Pressure 38 19 32 12t014 MOV _2366.mp4|  98.46] 99.15| 96.42] 9956] 052 o1l 01 02 oo os] 02 11 02| o0007[ 0002 o0.016] 0.003 604 999 45|
20 |4/4/2022  [a22PM _ [4:37PM High Pressure 37 19) 30 8to10 MOV 2367.mpa|  98.68] 99.34] 9670 9974 o052] 02 o0a] o6] oo 32[ 23 42 03[ oose| 0037 o078 863 1000[ 19
21 [4/4/2022  |438PM_ [4:53PM Low Pressure 25 19 30 sto10 MOV _2368.mpa|  99.46] 99.87] 9840 9904 o028 07 03] 16| 03] 02 o1 os[ o0a] o002l o0o000] 0.006 841 1000 2.4
22 [4/5/2022  [8:07AM _[8:22AM Dual HP/LP 24 6| 55| 8to10 MOV_2369.mpd|  99.57| 99.91] 9662[ 99.99] 032 04 02| 37 03] 09| 02 178 27 o0o02[ o0.002] o0.881 01 93] 6.
23 |4/5/2022 _ [|9:04AM _ [9:19AM Low Pressure 68 6 55| 12to14 MOV 2371.mpa|  99.48] 99.92] 9859] 99.87] 017 o0a] o0a] o2 oo 13 o8 18 02[ 0020 o013 o002 558 1000[ 3]
24 [4/5/2022  [935AM __[9:50AM Dual HP/LP 43 7| a9] 14t016 Mov_237a.mpd] 9883 99.45] 963s] 9988] o052 os[ 03] 13 02 02 o0 os[ o1 oooaf o001 0.005 01 999 6
25 _|4/5/2022 10:02AM__[10:17AM Dual HP/LP. 48 8 4 8to10 MoV 2375.mp4|  99.24] 99.77] 97.85] 9988] 033 10 o4 20/ o3[ 03 02 06 o1 o002 o001 0005 o.001 625 997 47|
26 [4/5/2022  [10:46AM__[11:01 AM Low Pressure 6 7] 24| 14t016 MOV 2380.mp4|  98.80] 99.36] 94.26] 99.99] o097 02| 01 12| oa] o4 o1 11] 02| o004 o0.000[ 0.014] 0.002) 27.7] 100.0[ 122
27_|4/5/2022 11:19AM_[11:40AM Dual HP/LP. 2 7 42| 18t020 MOV_2385.mp4| 324] o3[ o1l 11 o2 58 30 98 13 o0100] 0040 0.241] 768 999 3]
28 |4/5/2022 1155AM_[12:12PM Dual HP/LP. 42 8 43 18t020 MOV_2390.mp4| 378] o0af oo o9 01 17 01 46 12[ 0021 0000 0.063] 01 999 19.1]
29 |[4/5/2022 12:26PM__[12:41PM Low Pressure 6 8 44| 181020 MOV_2392.mpd| ot6f 02 01 os[ oo o8 04 12| 02 0009 0003 0015 o Al 627] 1000 5.8
30 _|4/5/2022 12:53PM__[1:08PM Dual HP/LP. 37 0] 41 16to18 MOV_2396.mp4| 102f 04 o1 10 oa] os] o2 15| 02 o0o0os| 0002 o0016] 0002 856] 38 99.9] 104
31 [4/5/2022 1:26PM__[1:41PM Low Pressure 43 10| 4 2tn MOV_2397.mp4| 026 15| 04 35[ os| 63 26 117 13 0130] 0042 0259 0033 930 21| 999 s
32 _|4/5/2022 1:57PM__ [2:12PM High Pressure 48 9] 4 18to20 MOV_2398.mp4| 012 03] 02 13 o1l 10 o6 14 01 oo01] 0007l o0021] o002| 8o8] 87 909 46
33 [4/5/2022  [2:26PM _ [2:42PM Dual HP/LP 43 8 48 18t020 MOV_2400.mp4] 156l 02 01 03[ oo ss| 39 79 o6[ o0o0ss] o00es] 0127] o009 957 44| 1000 29
34 |4/5/2022  [3:16PM__ [3:31PM Dual HP/LP 49 7] 6] 10to12 MOV_2401.mp4] 00s] 02 o1l os[ oo 124 o8] 146 o8 0257 0180 0321] o026 972 595 1000 1§
35 |4/5/2022  [3:46PM__[4:01PM High Pressure 50 7l 68| 4to6 MOV_2402.mp4| o3| o6 02 18 02 o7 03[ 14 02 o0009] o0003] o0019] 0003 859 27.1] oo8] o
36 [4/5/2022  [4:02PM__[4:17PM Low Pressure 40 7 s—sl 4106 MOV_2403.mpd| o1sf o5 02 15[ o2 o9 o6 13 0] o0o012] 0009 0016 0001 945 547 1000 4.6
37 |4/5/2022  [|431PM  [4:46PM High Pressure 32 9 rLll 8t010 MOV_2404.mp4| 024 o8] 04 12[ o1l 02 oif o4 oo o003 0001l o000s] oo0o1f 927 e47] 1000 51
38 [4/5/2022  |4:47PM__ [5:02PM Low Pressure 37 9] 61 8tol0 MOV_2405.mp4] 016] os[ 03] 10 o1 o6 04 o9 o1 o0007] o004 o011] o001| 962 826[ 1000 21
39 |4/5/2022  [5:13PM  [5:28PM Dual HP/LP. 55 7l e8] 6tos MOV_2406.mp4| 031] 02 o1 o4 oo 10 07 14 o1 o010 o0007] o016] o0001f 857 552[ 1000 6.9
40 _[4/5/2002 _ [s:40PM__[5:55PM High Pressure 52 6| 67 8to10 MOV_2407.mp4)] o7 16| o8 23] 03] 31 15[ 263] 10| 0072] 0042 o108 o010 944 285 1000 438
41 [4/5/2002  [5:55PM__[6:10PM Low Pressure 60 6| 67 8to10 MOV_2408.mpd| o46f 03[ 02 14 02 05| o0af 12| 03[ o0oos| o0000] 0012 0003 894 365 998 69
42 |4/6/2022  [8:22AM _[8:37AM Dual HP/LP. 68 2[ 79| 10to12 MOV_2410.mp4| 121 o6l o1 17l o3 oo 02| 136 20 oo018] o001 0417 ooso] 903 01 1000] 8
43 [4/6/2002  [8:51AM__[9:06AM High Pressure 37 il 78] 12t014 MOV_2411.mp4| o571 o4 o1 o7 o1l o8 03[ 13 01 o0ooo] 0002 o0017] o0002f 889 e83] 1000 57
44 [4/6/2002  [9:08AM _[9:23AM Low Pressure 60 il 78] 12to14 MOV_2412.mpd)] osef o1l o1 o7 oo 11 o8 19| o1 oom| 0007l o0017] o001 947] 592 1000 47
45 |4/6/2022  [9:40AM _[9:55AM Low Pressure 48 3 75| 10to12 MOV_2413.mp4] 052] 09 04 21 o3[ 03[ o1 o6 01 o0004] 0002 o0.007[ o001 959 87.8] 1000 2.
46 _|[4/6/2022 10:46AM__[11:01AM Dual HP/LP 58 3 73] 16to18 MOV_2416.mp4| o61] os[ 02 12[ o1 9o es| 217] 21 o181 0126 0523] o0o0sef 977 917] 1000] 13
47_|a/6/2022 11:44AM_[12:03PM Dual HP/LP. 46 of 57 16to18 MOV_2418 mp4] i 318 o8] 01 37 o7 o6 o1 65 osf ooos] o0000] o0140] o014 865 01| 1000[ 144
48 _|4/6/2022 12:17PM_[12:32PM Dual HP/LP 75 of 48[ 10t012 Mov_2419.mpd]  97.37] 9822 91.73[ 99e8] 123 02 o1l o8 oa] 72| 02 254 60 0134 o001 o0.669 891 254 999 119
49 _|4/6/2022 12:58PM__[1:13PM Dual HP/LP. 37 11] 49] 18t020 MOV _2420.mp4|  9855| 99.23| 96.83] 9975| 048] 12| o6 22| 03] 03 02 04 00 0003 0002 0.005 864] 651 1000] 6.l
50 [4/6/2022  |2:14PM_ [2:29PM High Pressure 40 7| 4] 12t014 Mov_2422.mpd]  99.10] 99.68] 97.87] 99.85| o028 o0af 01l 03[ oo 66| 42 85| 06 0131 009 0179 97.0] 865 1000 22}
51 |4/6/2022  [3:27PM _ [3:42PM Dual HP/LP 43 12 43 30to32 MOV _2423.mp4|  99.18] 99.74] 97.84] 9981] 031 20 12[ 33 03] 01 o1 os| oo o001 0001 0.003 %2] 64 1000/ 7.
52 |4/6/2022  |4:01PM __ [4:16PM Low Pressure 50 8| 29 26to28 MOV _2424.mp4|  99.41] 99.83] 97.99] 9999] 037] o8] 04 19 02 02 01 04 oo 0002 0001 0004 o0000] 923[ 77.4] 1000[ 4.
53 |4/6/2022  [4:17PM _ [4:22PM High Pressure 36 8 20 26to28 MOV 2425.mpa|  99.27] 99.80] 9823 9995 o027 o0a] oo 02 oo o1 oo o1 00 o0o0oo] o0000] 0001 o000 823 537 oo6[ s
54 |4/7/2022 _ |7:33AM__[7:48AM Dual HP/LP. 58 -] 68 10to12 MOV _2426.mp4| 9875 99.40| 96.77] 9956| o025 03] 02 07 oaf 16| 11f 64 o6 0020] 0010 0091 0008 908 693 1000 49
55 [4/7/2022 _ [8:05AM _[8:20AM Dual HP/LP 49 1] 67l 18to20 Mov_2427.mpd| 9843 99.10] 95.05] 99.99] 070] o6[ 01| 24 os| 16| 02 97 17| 0037 oooa| 0298] o0060] 862 01 999 89|
56 |4/7/2022  [8:32AM  [8:47AM ow Pressure 28 2| 72| 14t016 MOV _2428.mp4|  99.10] 9967| 9747 9986] 039 01l o1 o01] oof 07 03 12 02 0.@{ 0.004] 0022 o,oo% o42[ 822 1000 32}
57 [4/7/2022 _ |859AM _[9:14AM Dual HP/LP 61 ] 79[ 18t020 MOV_2429.mpd] _ 97.10] 98.00] 94.26] 99. . 02 01 03[ 0ol 22 os[ 46 07 0031 o0004] 0087 o014 809 01| 1000 158
58 |4/7/2022  [9:24AM  [9:39AM ual HP/LP 53 2| 70 12to14 Mov_2430.mpd]  99.13] 99.63] 95.71] o4 o1l 10 o1 23] o8 18 02 0018 0008 002 0003 859 610[ 999 68
59 [4/7/2022  [10.00AM [10:15AM Low Pressure 40 S| 54 20to2 Mov_2432.mpd]  99.08] 99.67] 97.97) 02 o1l o4 0ol o9 os[ 17 02 o013 0007 0023 0003 923[ 748 999 43
60 _|4/7/2022 10:30AM _[10:45AM Dual HP/LP. 70 s| so| 16to18 MOV _2433.mp4|  9631] 97.31] 70.17] 04 o1l 23] 03] 65| o0af 245 75 o118 o0o000] 0643 o149 746] 01 907 221
61 |4/7/2022 10:55AM__[11:10AM Dual HP/LP. 42 3 51| 18t020 MOV_2434.mp4|  99.57 99.91] 98.26] os| o1l 24 03 02 00 o6 01 0002 0000 0.007] o,o@[ 813 256 1000/ 103}
62_[4/7/2022 11:24AM__[11:39AM Low Pressure North 37 5| as| 18to20 MOV_2435.mpd]  99.00] 9955 96.22] os| 02 13[ o1 07 o4 10 01 oowof o000s] 0014 o000 915 e7.8] 999 44
63 |4/7/2022 11:41AM _ [11:56 AM Low Pressure South 43 s| 45| 18t020 MOV_2437.mp4[  99.36] 99.79] 96.54) os| o1l 18 03] 02 o1 o8 o1 oooa] o000o] oo0os| ooo1f 846l 0] 1000[ 116
64 |4/7/2022  [11:58AM_[12:13PM igh Pressure a1 5| AEI 18020 MOV_2438.mp4|  99.03] 99.56] 97.11] 30f o1l 70 17 o6[ 01 o 11 o0009] 0001 0117[ 0020 950 622[ 1000 4.2
65 _|4/7/2022 12:33PM__[12:48PM High Pressure North 34 6 38| 22t024 MOV_2439.mp4| 03[ 02 o6 o1 o9 os[ 15| 02 oow[ o004 0.031 906] 49.5] 1000] 5.0
66 [4/7/2022  [12:49PM _[1:04PM High Pressure South 48 6| 38 22tox MOV_2440.mpd]  99.75| 99.95] 99.30) o6 02 o9 o1l o9 os[ 19 02 o014 o000s] 0034 808 598 999 57
67_|[4/7/2022 1:08PM__[1:23PM Low Pressure 58 6| 38 22to2 Mov_2441.mpd|  99.19] 99.71] 97.04 02[ o1l os[ oi] 02 o0 o8 01 ooo2[ 0001 0.010 842 355 999 83
68 |4/7/2022 1:37PM__ [1:52PM Low Pressure 31 6| 41| 20to2 MOV_2442.mp4|  99.64] 99.94] 98.71] o4 o1l 12[ 02 13 o4 33 os[ o008 o008 0062 93.4] s95[ 1000 4.8
69 [4/7/2022  [221PM__ [2:36PM High Pressure 32 of 34[ 101012 MOv_2443.mpd|  98.80] 99.42] 94.76| 04 02 o o1 07 03[ 12 01 oooo[ 0003 0018 917] 747 1000 47}
70 |4/7/2022  [2:37PM _ [252PM Low Pressure 39 9] 34 10to12 MOV _2444.mpa|  99.27] 99.80] 9267 03[ o1l 11 oa] o6l 02 10 01 ooos[ 0.002] 0.014 87.8] 319 1000 7.
71 |4/7/2022  [3:13PM__ [3:28PM Low Pressure 37 7] 37 16t018 MOV_2445.mp4] 99.23( 9653 o6 02 13[ 02 03[ 01 o7 o1 0003 o001 o010 o 877 322] 998 65
72 _|4/7/2022  [3:49PM _ [4:04PM Dual HP/LP 68 8| 36] 20to22 MOV_2446.mp4| 99.14] 9252 03[ o1l 15[ 02 70 02 414] 85| 0137] o0001] 0663 o018s[ 879 183 999] 102
73 [4/7/2022  |asapm [5:09PM Dual HP/LP. 58 1] 32[ 6to8 MOV_2451.mp4| 98.78] 95.48 03[ o1l oo o1l 1] o0af 28 os[ o013 ooo1] 0032 oooe[ 803 01 993] 119
74 [4/7/2022 _ [5:26PM__[5:41PM Dual HP/LP o1 7| 42] 16to18 MOV_2452.mpd| 99.34] 8151 12[ o4 31 o6 206 91 1483 79 0842] 0334] 1423 0204 968[ 47.8] 1000 29
75 |4/8/2022  [s:08AM  [8:23AM Low Pressure 39 2| 66| oto2 MOV_2453.mp4| 99.01] 96.13 10 o6l 14 o1 07 os[ o9 o1 oo12] o010 o0015] ooco1f 958 858 1000 19
76 [4/8/2022  [8:24AM__[8:39AM High Pressure 30 2 66| oto2 MOV_2454.mpd4| 99.87] 98.58] 99! 07l 03] 18 03 03] o0if o5 o1 o004 o001l 0006 0001 949 716 1000 3.6
77_|a/8/2022  [9:17AM  [9:35AM Dual HP/LP 76 2| 55| oto2 MOV._2455.mp4)] 97.58] 62.85] 99! 06 01 41 o9 300 41] 1895 472 o0288] 0034 2630 0327] 941 110[ 1000] 97
78 |4/8/2022  [9:45AM _ [10:01AM Dual HP/LP. 83 3 s9]  oto2 MOV_2459.mp4] 96.23( 66.03] 99 02[ o1l 20 03] 61 02| 240 48 0100 0001 o0525] o104 871 01 1000 237
79 _|4/8/2022 10:16AM__[10:26 AM Dual HP/LP 57 8 4 oto2 MOV_2460.mp4| 99.95] 99.24 11 o8] 20 02 02 o0if o4 oo oooi] o001l o0002[ oooof 953 e8] 1000 7.6
80 |4/8/2022 10:56AM__[11:11AM Dual HP/LP. 112 0] 29] Oto2 MOV_2461.mp4| 99.90] 96.64 os| o4 og o1 536 384 714] a8 1098 0828 1358 0102 96.8] 848 1000 17
81 [4/8/2022 11:26AM__[11:44AM Dual HP/LP 112 10 29[  oto2 MOV_2462.mp4| 99.82] 94.10[ 99! . os| o2 22 o1 12 232[ 1718] 7.0] 1239 o.zﬁl 1.633] 0.14# 95 01 1000 4.1}
82 |4/8/2022 11:55AM _[12:10PM Dual HP/LP. 167 12 25| 6to8 MOV_2463.mp4| 99.72| 87.28| 99. K 07 03] 14 03] 538 315[ 1862] 120 1104] 0591 1875] o0306[ 969 454 o99] 28
83 [4/8/2022 12:26PM__[12:41PM Low Pressure 50 11] zﬁ 4106 MOV_2464.mp4| 97.49] 91.54] 99. 3 0a o1 o2 oo 16 o8 26 03 002:[ 0013 0039 o 683 999 5.1
84 [4/8/2022 L01PM__ [1:16PM Low Pressure South 37 13] z;l 4t06 MOV._2466.mp4)] 99.91] 98.56] 99.99| 03[ oo 10 02 o6l 02 11 02 ooos[ 0.002] 0.017 752 999 34
85 [4/8/2022  [1:16PM_ [1:31PM Low Pressure North 36 13 5[ 4tos MOV_2467.mp4] 99.69] 94.35] 99.92] os| o1l 12[ 02 o4 o0 12 03 o0oos| o001 0017 695| 100.0 4.2
86 _|4/8/2022 1:34PM__ [1:49PM Low Pressure South 20 13 25 4tos MOV_2468.mp4] 99.91] 98.47] 99.96| 02[ o1l o4 0o 01 o0 o2 0o oooaf o0.001] 0.002 662 999  3.]
87 |4/8/2022  [2:07PM _ [2:22PM Low Pressure 59 14 23] 4t MOV_2469.mp4| 99.94] 9861 99.99) o8 03] 12[ 02 o5 03[ 12| 02 o004 0003 o011 sa4] 1000[ 69
88 [4/8/2022  [2:23PM__ [2:38PM Low Pressure 40 1] 23[  4ts MOV_2470.mp4| 99.95| 98.88] 99.94] 0o o5 12[ o1 o4 03[ os| 0o o0003[ 0.002] 0.005 14.6] 1000 32|
89 |4/8/2022  [3:02PM _ [3:17PM High Pressure 50 13 2] 2tod MOV_2471.mp4| 99.69] 88.08 10l o4 24 05| o4 57| 262 17| o0265] 0142] 0.406] 9] 583 999 4
90 [4/8/2022  [3:19PM _ [3:34PM High Pressure 63 B[ a[  2tod MOV_2472.mp4] 99.76] 98.03] 9. 02[ o1l oo o1 11 o4 46 05| 0009 0004 o.oﬁ 0003] 904 511 1000 6.4
o1 |4/8/2022  [4:16PM__ [4:31PM Dual HP/LP. 2 15| 18]  2tod4 MOV_2474.mp4| 99.52[ 97.75] 99.81] 02l o1 18 oaf 20 12[ 29 03] o003 o002 o00as| o004 966[ 423[ 1000 29
9 [4/8/2022  aaspm [s:04PM Low Pressure 30 2] 17 sto10 MOV_2475.mp4] 99.72[ 97.70] 99.69] 06| o3 12 o1 o4 02 o6 01 o0o0oa] o0002[ 0007l o0001f 872 6] ov9f 6
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Appendix B: Validation of the VISR method
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The VISR method has been extensively tested using extractive sampling as a control method.
The largest blind test was conducted by the Petroleum Environmental Research Forum (PERF), a
non-profit organization created to provide a stimulus to and a forum for the collection,
exchange, and analysis of research information relating to the petroleum industry. PERF project
2014-10 (Test) was created by participating PERF companies to provide a test platform for
various developers/vendors of flare remote sensing technologies (Invitees) to participate in a
blind test to evaluate the effectiveness of each technology. The test was administered by John
Zink at their test facility in Tulsa, Oklahoma, USA. I sponsoring PERF companies
and Providence Photonics was one of the vendors participating in the PERF test. The results of
the PERF test have now been released to the public.

The PERF test consisted of 43 individual test

points. Each test point was measured with an /
extractive system suspended over the flame, as /
shown in Figure 15. With the exception of 3 test 4

points provided as calibration data (per test
protocol), the test was completely blind for the
participants. The flare performance (Combustion
Efficiency), flow rate and fuel composition were
not shared with the participants until after their
individual results were submitted.

The VISR method performed quite well in the
PERF test. Figure 16 below shows the VISR results
compared to the control method (extractive
results) across the 43 test points. Overall, the VISR
result was within 1% of the extractive result and
the accuracy was even better for the higher CE
range (above 95%).

1 \

Figure 15. VISR method demonstrated as part of the
PERF remote flare monitoring blind testing.
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PERF Flare Test Results
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Figure 16. PERF test results, VISR (remote) vs. Extractive.

Note that the CE definition used by VISR was slightly different than what was used for the PERF
extractive results. Equation 1 below shows the calculation used to determine CE from the
extractive results:

CO,(vol%)

[CO(ppmvd) + 3 X THC (ppmvd)] %
10000

CE (%) = 100

CO,(vol%) +
Equation 1

The VISR method uses the same equation but excludes the CO component. Extractive testing
(including the PERF study) conducted by Providence Photonics, it was shown that the
concentration of CO in the combustion plume (especially when CE is greater than 95%) is orders
of magnitude lower than either CO2 or THC. Therefore, the effect of excluding CO from the CE
equation is negligible.

Some definitions of CE also include soot (IE carbon) in the denominator, which means the
presence of smoke will tend to lower CE. The VISR method does not measure carbon soot when
determining CE, which is consistent with the definition of CE in a regulatory context.

A systematic negative bias of -0.8% was observed in the VISR results when compared to the
extractive results from the PERF test. Providence Photonics has continued developing the CE
algorithm since the PERF testing and believes that the systematic bias has been removed. This
was confirmed by Providence Photonics by re-running the PERF data with the latest VISR
algorithm. More information regarding the validation testing performed on the VISR method
can be found in the PERF Report.

Another set of extractive testing was conducted at Zeeco's test facility in Tulsa, Oklahoma, USA
and is discussed in a peer reviewed journal article’.
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Appendix C: Combustion Efficiency Versus Destruction Efficiency
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ANNEX F

Analysis to Support Amendment to Calculation 3 for Intermittent Bleed Devices
Monitoring

EPA should amend Equation W-1C to more accurately reflect available empirical data on emissions from
properly functioning pneumatic controllers. This proposed amendment is consistent with data contained
in Annex A, the API study “Pneumatic Controller Inventory and Measurement at 67 Oil and Gas Sites in
the Western United States,” and data from the University of Texas,! both indicating that malfunctioning
intermittent controllers are the primary source of measured emissions; the APl pneumatic controller
study data indicates it is approximately 85%.

Methods

The UT data®3 (304 controllers) and the API data (265 controllers) on natural gas driven intermittent
bleed pneumatic controllers were reanalyzed to simulate the use of an IR camera to segregate
equipment into malfunctioning and properly functioning controller categories and an average emission
calculated for each category after segregation.

Controllers were separated into three groups based on time series behavior, where the detection
threshold of the OGI camera was assumed to be 0.9 scfh (~17 g/hr). A sensitivity analysis was conducted
to assess the impact of the assumed OGI detection threshold on the results.

Controller categories:*
e Not Malfunctioning:
o Low: average value of the time series was less than the assumed detection threshold of
the camera
o Proper: Either
= Return to zero/baseline: average value was at or above the detection threshold
and the last value of the time series was below the threshold, or
= Baseline prior to actuation, but measurement terminated during actuation:
average value was at or above the detection threshold and at least half of the
data points are less than the threshold.
e Otherwise Malfunctioning

The low category represents the equipment that would be viewed as “properly operating” irrespective
of time series behavior because emissions would be undetected. The proper category represents
equipment that would be viewed as having an actuation associated with emissions, but the actuation
would terminate. The “not malfunctioning” category is the combined groups of low and proper. These
should be indistinguishable through inspection, since OGI inspection results would be ambiguous as to
whether a controller is emitting constantly below the detection limit of the camera or functioning

! http://dept.ceer.utexas.edu/methane/study/datasets3.cfm Data downloaded September 2023.

2 |bid.

3 All pneumatics in UT study were included as intermittent, though there were observations of both low and high
continuous bleed devices intermingled. The result of this aggregation increases the properly operating emission
factor through the inclusion of low-bleed continuous results that are below the assumed OGI detection threshold.
4 Files attached dividing those time traces into low, proper, and malfunctioning categories for each the UT and the
API data set provides visual inspection to assess implications of these criteria on the time series disaggregation.
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