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Comments on the U. S. Department of Energy, “Notification of Availability of Preliminary
Technical Support Document [pTSD] and Request for Comment [EERE–2017–BT–STD–
0019] RIN 1904–AD91
May 16, 2022
The fuel gas industry organizations presenting these comments (“Commenters”) are pleased to
provide their comments on the U. S. Department of Energy (the “Department”), “Notification of
Availability of Preliminary Technical Support Document [pTSD] 1 and spreadsheet analysis of
consumer economics of proposed efficiency levels (EL) for federal minimum efficiency
standards for these products.
Commenters were encouraged to comment constructively on the development of the final
technical support document (TSD) for the subject rulemaking and appreciate the opportunity to
comment on the Department’s pTSD supporting the subject rulemaking. Detailed constructive
review of the pTSD is hampered by three factors:
•

The late release of the pTSD spreadsheet on April 22nd following the announcement
of the pTSD document availability on March 1st, which itself was followed by the
actual posting of the document on March 8th.

•

The pTSD document explanatory coverage of the entire TSD documentation and
models but the limitation of the spreadsheet to coverage of only the consumer life
cycle cost (LCC) savings and payback period (PBP) analysis.

•

The pTSD spreadsheet is limited to calculations of LCC cost savings and PBP
analysis and supporting calculations and as a consequence limits stakeholder review
of the Department’s analysis of economic feasibility of analyzed efficiency levels
(EL). It is unexplained why the Department has chosen to only release the posted
spreadsheet. Commenters will focus review of future postings of economic analysis
spreadsheets with an eye for indications that the economic justification of ELs might
change.

Nevertheless, Commenters appreciate the Department’s publication and posting of the available
materials in advance of finalizing the TSD for the subject rulemaking. Past rulemakings have
relied upon publication of completed TSD documents, affording stakeholders very limited
opportunity to address the process and content issues crucial to cost and benefits calculations
used to support federal minimum efficiency rulemakings. Review and comment on the pTSD
give stakeholders an opportunity to address TSD process and content issues for development of
the final TSD, and in that spirit, these comments are provided.

U. S. Department of Energy, “PRELIMINARY ANALYSIS TECHNICAL SUPPORT DOCUMENT: ENERGY
EFFICIENCY PROGRAM FOR CONSUMER PRODUCTS AND COMMERCIAL AND INDUSTRIAL
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However, the Department is accountable for responding to constructive comments offered by all
stakeholders and, in particular, revising the pTSD to address deficiencies identified by
stakeholders and to bolster the Department’s responsibility to provide “substantial evidence”
supporting proposed minimum efficiency standards for consumer water heaters as required by
federal law. Commenters look forward to monitoring the Department’s actions on and
responsiveness to these comments and accountability to support minimum efficiency standards
for consumer water heaters based upon substantial evidence.
Initial Review Observations
Based upon the spreadsheet “Summary” and “Statistics” work sheets and the pTSD document
Chapter 8, Commenters note among other results the following preliminary results for consumer
LCC savings and PBP analysis:
•

For “gas-fired storage water heaters” greater than or equal to (>/=) 20 gallons and less
than or equal to (</=) 55 gallons of hot water storage, EL 2 provides the economically
justified set of design options for consideration in revising the current federal
minimum efficiency standard for this product class. Tables 8.5.1 and 8.5.2 of the
pTSD document these results for life cycle costs, but do not include the life cycle cost
savings associated with the ELs.
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However, the spreadsheet Summary for gas-fired storage water heaters shows that EL 2 as a
grouping of technologies is the only set of design options that produce positive LCC savings:

•

For competing “electric storage water heaters” >/= 20 gallons and </= 55 gallons of
hot water storage, EL 3 and 4 provide the most economically justified set of design
options for consideration. Table 8.5.6 documents these results.
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•

Both of these two initial observations are consistent across the three hot water draw
patterns represented by currently listed storage water heaters on the Air Conditioning,
Heating, and Refrigeration Institute (AHRI) online Directory: “Low,” “Medium,” and
“High” draw usages.

•

For “gas-fired instantaneous water heaters” with a rated storage volume with < 2
gallons and an input rating greater than 50,000 British thermal units per hour (Btu/h),
EL 3 provides the most economically justified set of design options for consideration.
Table 8.5.9 documents these results.

However, these observations are based upon review of the calculated and documented LCC
savings and PBP analysis results provided in the published pTSD document and the spreadsheet.
The spreadsheet calculations have been a source of controversy in recent appliance efficiency
rulemakings and deserve closer scrutiny. The limiting extended comment deadline of May 16,
2022 has served to focus Commenters’ review on process and structural issues of the pTSD
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through a preliminary review of the document and the spreadsheet with an aim of improving the
final TSD. More detailed issues of the analysis are stated later in these comments. Once
resolved, these more detailed concerns might change the LCC savings and PBP analysis outcome
for gas-fired storage water heaters to justifying EL 1 instead of EL 2 since the average negative
LLC savings for this product class is only - $20 over the life of the product at EL 2 in the current
analysis.
pTSD Approach
More generally, past issues of random assignment of consumers to appliance purchase decisions
in the base case life cycle cost analysis has been an enduringly contentious issue with the
Department’s TSD approach, and the Department appears to have not undertaken measures to
address stakeholder concerns of that kind. More detailed review of this issue is ongoing. From
recent Department responses to this concern, the Department has opined that random assignment
is justified as a means of accounting for “market failure” in appliance purchase decisions.
However, it has never presented analysis that justifies linkages between market failure and
random purchase behavior.
Commenters specifically note the letter sent to Department Secretary Granholm by the U. S.
Small Business Administration (“SBA”), Office of Advocacy on Friday, May 13th calling on the
Department to reopen comments on the Process Rule. 2 Substantive recommendations of SBA
include the calls for the Department to use the framework laid out in the Office of Management
and Budget’s Circular A-4 to organize the Department’s regulatory impact analysis for its energy
efficiency rulemakings, 3 but most immediately important is the recommendation to include in its
analysis consideration of non-regulatory measures in its analysis of economic justification of
minimum energy efficiency standards proposals. Commenters note that action on this
recommendation would most efficiently allow the Department to address issues of market failure
and direct action toward enhancing these measures rather than unjustified reliance upon
minimum energy efficiency standards to address market failure.
Additionally, the findings of the National Academies of Sciences (“NAS”) peer review report
referred to in the SBA letter on the Department’s implementation of the Process Rule for
appliance efficiency rulemaking 4 calls on the Department to improve its coverage of market
failure in relation to the setting of appliance minimum efficiency standards, but no evidence is
U. S. Small Business Administration, “Re: Request to Reopen Comments on Energy Conservation Program for
Appliance Standards: Procedures, Interpretations, and Policies for Consideration in New or Revised Energy,”
Conservation Standards and Test Procedures for Consumer Products and Commercial/Industrial Equipment (86 Fed.
Reg. 18901; April 12, 2021), May 13, 2022.
3
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Establishments, (Sept. 17, 2003), Circular A-4 (whitehouse.gov). See also Review of Methods Used by the U.S.
Department of Energy in Setting Appliance and Equipment Standards, National Academies of Sciences,
Engineering, and Medicine, The National Academies Press, (Dec. 28, 2021).
4
National Academies of Sciences, Engineering, and Medicine 2021. Review of Methods Used by the U.S.
Department of Energy in Setting Appliance and Equipment Standards. Washington, DC: The National Academies
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provided in the pTSD document that the Department has included additional consideration of
that recommendation.
RECOMMENDATION: To address the issues in consumer base case definition and for LCC
evaluation and beyond the SBA recommendations, it is recommended that the Department
modify the spreadsheet in one of two ways:
•

Correlated Consumer Attributes Approach: Under a Correlated Consumer Attribute
Approach, the Department would use the functionality of the Monte Carlo software to
avoid presumed non-rational economic decision making by implementing simulation
correlations of these variable and develop base case conditions that better approximate
consumer decision making. Additionally, stakeholders need to understand how the
Department is justifying distributional data on key inputs to account for consumer
population diversity and data uncertainty. Efforts to account for correlated variables in
the life cycle cost analysis, a key aspect of good practice for implementation of the Monte
Carlo methods, needs to be accounted for and justified.

•

Rational Consumer Economic Choice Approach: Assuming that market failure and other
non-rational decision-making criteria can be handled elsewhere and outside the setting of
minimum efficiency standards, the Rational Consumer Economic Choice Approach
would calculate for each simulated consumer the most life cycle cost efficient alternative
among available water heating products and assign that as the base case over which
improvements provided by higher efficiency options would be evaluated. As economic
conditions in out-years of the analysis would change, optimal life cycle cost options
would also change.

RECOMMENDATION: Since the step of developing the pTSD affords the Department to
revise its TSD approach in light of these concerns and the NAS peer review recommendations,
Commenters strongly recommend the Department to sponsor a workshop of stakeholders,
Department staff, and technical contractors covering these and other unresolved issues of the
approach prior to its expenditure of addition financial and time resources on TSD development
and rulemaking. Now is the time to fix the TSD approach. A workshop would be the first
tangible step toward implementing either of the approaches proposed above or other alternatives
that stakeholders might proposed and agree to.
Commenters are disappointed in the Department’s decision 5 not to prepare and issue a
framework document as part of pre-NOPR stages of rulemaking as a deviation from 10 CFR part
430, subpart C, appendix A. That decision by the Department is ill-advised given the significant
specific recommendations of the NAS peer review report and the need to reconsider rulemaking
procedures in light of those recommendations, including development of TSDs for proposed
minimum efficiency rules. Not preparing a framework document in advance of the presentation
of the preliminary TSD or in the absence of addressing the NAS peer review findings essentially
makes the findings of the peer review moot and voids its constructive recommendations to
5
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improve Department’s minimum efficiency standards rulemaking process. Instead, the
Department’s decision appears to have been motivated by an interest expressed in the March 1st
Federal Register announcement for “expeditiously clear[ing] the backlog of missed regulatory
deadlines.” 6 Subsequent rulemaking decisions related to length of comment period and use of
unchanged analytical methods could be ill-founded in light of the decision not to prepare a
framework document. The Department has effectively avoided making changes to its “Process
Rule” responsibilities since its second determination on the final rule 7 was issued before the
NAS report on the subject was published. But the specific issues of this action do not need to be
raised here. The overall objective is to identify procedural issues identified by Commenters as a
means of amplifying long-standing criticism of the Department’s propensity to use procedural
shortcuts.
It is noted that neither the Federal Register announcement nor the preliminary TSD raised the
subject of the NAS peer review and that the work of the NAS peer review committee appears to
be not considered in the development of the TSD, most notably relating to the consumer
economic analysis. Several of the NAS peer review recommendations on consumer impacts are
noteworthy but appear to be missing within the development and issuing of the preliminary
technical support document. The following are just examples of the considerations voiced by the
NAS peer review committee that are not addressed in the TSD:
•

No deliberate attempts appear to have been made to address consumer choice and tradeoffs (NAS RECOMMENDATION 4-3), and instead assignment of consumer purchase
decisions again appears to be continuing to use a random assignment of consumers across
the design options considered in the life-cycle cost analysis.
Consumer choice and decision making is not accounted for in rational economic terms
among the options of: (1) savings that could be demonstrated among the choices of a
baseline water heater against the proposed efficiency levels (EL) that are ultimately likely
to be proposed or (2) savings that could accrue from continuing to own a baseline product
versus purchasing an EL-rated product (NAS RECOMMENDATION 4-5).

•

Representation in the variability and uncertainty are not fully considered around
installation costs of water heaters, particularly in storage gas water heater replacement
applications requiring a shift in venting systems from atmospheric venting to power
venting and the consequences to venting of other appliances. A proper probabilistic
characterization is needed, which would identify the loss of consumer economic value
from not being able to replace gas water heaters with compatible water heater models
(NAS RECOMMENDATION 4-6).

Additionally, the assumption that the Department makes across all water heater replacement
consumers is a simplistic presumption of a single-family household replacing its water heater
with some accounting for variability in installation requirements (e.g., venting into masonry
chimneys and some consideration of common venting with the dwelling unit furnace). These
6
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simplifications miss entire classes of consumers such as multifamily housing households whose
water heater vents atmospherically into a common vent shared with other households. That
scenario, in of itself, represents a significant concern if one household’s replacement and the
unavailability of models of atmospherically vented water heaters compromises proper venting of
other households’ water heaters since the atmospheric venting system is likely to now be
oversized.
RECOMMENDATION: Commenters strongly recommend that the final TSD maintain its LCC
analysis breakout of Category I consumer storage gas water heaters and separate analysis of
efficiency levels (EL) for Categories I, III, and IV, all three categories being specifically
represented in the pTSD efficiency levels. The Department cannot fulfill its objective stated in
its Federal Register announcement to “evaluate the significance of energy savings on a case-bycase basis” 8 if it were unwilling to consider storage water heaters as independent products
according to category. Each category has its unique installation environments within building
structures, including venting systems, which are structural features of buildings first and
foremost and outside the scope of the covered products outline under EPCA.
ELs and Product Classes
While the Department has determined that efficiency standards rulemaking of products to
separate “product classes” based upon condensing/non-condensing combustion and power
venting/atmospheric venting water heaters do not provide unique consumer utility, that
determination is being challenged in federal court at this time. 9 Availability of Category I
consumer storage water heaters, which use atmospheric venting, is needed to meet the needs of
consumers who must replace their water heaters with compatible produces and where
abandonment of exist housing venting systems serving water heaters would both deprive
consumers of the utility of simple, low-cost water heater replacement, availability of only power
vented water heaters that may not be easily replaced due to housing structural design, and where
consumer safety might be compromised. As shown in the spreadsheet, 85% of gas-fired storage
water heater shipments are for the water heater replacement market.
Aside from separate product class treatment of gas-fired storage water heaters by the categories
as described in the ELs, Commenters note that the Department under EPCA is required to
separately consider minimum efficiency standards for “covered products that [have] two or more
subcategories.” 10 Under 42 U.S.C. 6295(q)(1):
“…DOE must specify a different standard level for a type or class of product
that has the same function or intended use, if DOE determines that products
within such group: (A) Consume a different kind of energy from that consumed
by other covered products within such type (or class) [emphasis added]; or (B)
Federal Register, Vol. 87, No. 40, March 1, 2022, p. 11328.
American Gas Association, American Public Gas Association, Spire, Inc., Spire Alabama, Inc., Spire Missouri,
Inc, and Thermo Products, LLC, petitioners, v. U. S. Department of Energy and Jennifer Granholm, U. S.
Department of Energy, respondents, United States Court of Appeals for the District of Columbia Circuit, No. 221030, February 25, 2022.
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have a capacity or other performance-related feature which other products
within such type (or class) do not have and such feature justifies a higher or
lower standard [emphasis added].” 11
With respect to the quoted EPCA language under (A) quoted above, many models of Category I
gas storage water heaters require no electric power to operate whereas all models of Category III
and Category IV require electric power. As a consequence, separate minimum efficiency
requirements “must” be promulgated between storage water heaters that require and do not
require electric power, if the EPCA language is taken literally.
With respect to (B) in the quoted language, recognition of this “feature” of power supply
requirements defines that the Department must justify separate “higher or lower” minimum
efficiency standards. This effectively renders moot the issue of potential “backsliding” if
powered and unpowered Category I water heaters call for separate minimum efficiency standards
and are economically justified. Commenters seek the Department’s commentary on why
requiring electricity consumption in one set of Category I gas-fired storage water
heaters (EL 2 designs incorporating powered vent dampers and inducer fans for
venting) does not qualify as products “consuming a different kind of energy” from
unpowered Category I products within the balance of EL 2 as well as EL 1 and the
base case.
RECOMMENDATION: The Department should maintain its break-out of the gas storage water
heater analysis in the pTSD by Category I, III, and IV products and consider subdividing
analysis of Category I into subcategories that require electric power (such as for induced draft
and power damper models) and those that do not. This split in the analysis would support
compliance with 42 U.S.C. 6295(q)(1).
Non-Regulatory Alternatives and Disadvantaged Consumers
Given that the Department has alternatives within building codes and voluntary programs such as
ENERGY STAR to increase the “fleet average” of energy efficiency for consumer water heaters,
Commenters strongly endorse use of these alternatives as a means for addressing energy
efficiency and greenhouse gas emissions from gas-fired consumer appliances such as the current
review of ENERGY STAR for consumer water heaters. Burdening consumers who are
economically dependent and, in some cases, representing economically disadvantaged consumer
groups, should not bear the burdens of market transition by having consumer options removed.
Commenters are working with ENERGY STAR program staff on consumer water heater
performance specifications, internal programs on consumer energy efficiency, and economically
disadvantaged consumers it serves and sees retention of unpowered Category I water heaters as a
key measure to maintain affordable, increasingly efficient water heating appliances.
Commenters also note the role of voluntary programs play in providing alternative paths to
higher efficiency and as supplement to federal minimum efficiency standards.

11
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Commenters also recognize that the alternatives available to the Department provide it with the
most efficient and effective means of addressing most market failure causes, such as purchase
decisions not being made available to consumers inhabiting a dwelling.
Preliminary Spreadsheet Observations
The short amount of time provided by the April 22nd posting of the spreadsheet and review of
the pTSD document limited the ability to conduct detailed review of the spreadsheet. However,
several characteristics of the analysis were observed from the Chrystal Ball simulation as posted
and will be reported to the docket as review moves forward. At this time, Commenters have two
observations to report:
Consumer energy prices. Where the Department’s spreadsheet relies heavily upon distributional
data inputs to the Monte Carlo analysis of life cycle cost and paybacks, the Department uses
single time series average and marginal consumer energy price forecasts for consumer electricity
and gaseous fuels to support the pTSD analysis. Ironically and historically, consumer energy
price forecasts from the U. S. Energy Information Administration (EIA) have been shown to be
unreliable from forecasting year to forecasting year, with diminishing accuracy and reliability in
out years of the forecast period. Shown below is a record of EIA Henry Hub natural gas prices
from successive editions of the “Annual Energy Outlook, Reference Cases” from 2017 through
2020. 12

Spire, Inc., “Comments of Spire, Inc. in Response to the Request for Information Entitled ‘Energy Conservation
Program: Energy Conservation Standards for Air-Cooled Commercial Package Air Conditioning and Heating
Equipment and Commercial Warm Air Furnaces; Request for information,’” 85 Fed. Reg. 27941 (May 12, 2020),
submitted July 1, 2020.
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As shown, successive forecasts reported in the Annual Energy Outlook (AEO) show
overprediction of natural gas prices over time. Since the spreadsheet currently reports results for
prices used from the AEO, 2021 edition, it can be expected that once again the prices forecasted
and used in the analysis overpredict prices to expect in the future and against future forecasts.
Additionally, the “Energy Price Trends” reported in the spreadsheet show systematic increases in
natural gas prices in the future, including a 36% increase between 2020 to 2050 and an annual
increase of 0.37% per year in the years following 2050. At the same time, the trends reported for
electricity show prices changing between a decline of 6% and a rise of 6% between 2020 and
2050 and declines of between 0.46% and 0.85% annually in the years following 2050. For
analysis of gas-fired consumer water heaters, these trends and disparities work to overstate the
LCC savings and paybacks for higher efficiency minimum efficiency standards for natural gas
alternatives, and it is expected that similar biases to exist for propane consumer water heaters.
RECOMMENDATION: The Department should, as a minimum measure, augment its current
use of single time series forecasts of average and marginal consumer energy prices with forecast
adjustments to account for forecasting errors and upward bias on natural gas prices and run the
analysis under the resulting alternative price forecast trends. For parity with forecasts of
electricity prices, error factors of plus or minus 6% in forecast prices appears reasonable
alternative price trends for natural gas and propane. Furthermore, a systematic adjustment in the
AEO 2021 natural gas price out to 2050 and beyond is justified based on forecast history and
there a downward adjustment in price growth on the order of 15% appears reasonable. These
alternative prices should be run as sensitivity cases through the analysis to specifically document
changes in consumer LLC savings and paybacks and to monitor changes in national savings
associated with energy efficiency standards alternatives.
Commenters look forward to conducting a more thorough review of the Department’s
spreadsheet and analytical models used in developing the TSD and ultimately minimum energy
efficiency standards proposals.
Economically Justified Standards Levels for Storage Water Heaters (</=20;</=55 gallons)
At this time, and based upon consumer economics, EL 2 for gas-fired storage water heaters
represents various combinations of design features in Category I compliant designs and exhibits
the highest LCC savings and shortest PBP as well as having the lowest proportion of consumers
experiencing “Net Cost.” This result holds for all three of the significant draw patterns: Low,
Medium, and High. Characteristics of EL 2 and other gas-fired storage water heaters are
reported in Table ES.3.3:
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For electric storage water heaters, EL 2 incorporating heat pump compression cycle technology
as reported in Table ES.3.6 meets the comparable economic justification:
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Commenters expect that this observation will hold and EL 2 levels to remain the economically
justified levels through the completion of the analysis. Commenters are applying the same
criteria of other gas-fired consumer water heaters.
Department “Issues on Which It Seeks Public Comments”
With respect to the Department’s issues offered for comment, Commenters have the following
response:
•

Combine storage and instantaneous product classes – Commenters strongly oppose
combining storage and instantaneous consumer water heaters because of the unique
consumer utility provided by these alternatives, particularly in the water heater
replacement market as discussed above.

•

Product databases – Commenters have no comment at this time.

•

Shipments information – Commenters have no comment at this time.

•

Design option technologies – Commenters support the Department’s definitions of design
options from its review of AHRI Directory listed consumer water heater models and
review of associated product literature.
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•

Efficiency levels and cost estimates– Commenters agree with the Department’s
characterizations of UEF-rated energy performance based on its review of the design
option technologies (mentioned above) and use of the UEF energy descriptor. At this
time, Commenters have no comment on product cost estimates as documented, although
it strongly recommends (as recommended in the NAS peer review) that the Department
actively develop and implement a “ground truthing” of consumer product costs for
comparison to its teardown analysis approach. Inconsistencies between actual prices and
DEPARTMENT’s analytical approach is a persistent objection to the Department’s
approach. Commenters are most concerning with the Department’s installation cost
adders and analysis, which is incompletely documented in the pTSD. Without more
detailed explanation in the final TSD, Commenters will resort to deducing the
Department’s assumptions and calculation approach from the spreadsheet.

•

Energy use analysis – Commenters generally support energy use analysis that is tied to
the UEF energy descriptor. Having gone to great lengths to develop and justify the UEF
metric upon consumer use assumptions, the resulting consensus behind UEF should serve
as the basis for energy use analysis.

•

Maintenance and repair costs – Commenters have no comment at this time but will be
reviewing analysis of maintenance and repair costs particularly for instantaneous water
heaters, which have specific maintenance needs and challenges and high repair costs.

•

Efficiency distribution – Product efficiency as represented in UEF characteristics in
Table ES3.3, Table ES3.6, and elsewhere appear to be consistent with review of AHRI
Directory data.

•

Historical shipments – Commenters have no comment at this time.

•

Small domestic manufacturers – Commenters have no comment at this time.

In conclusion, Commenters again encourage the Department to use the pTSD review and
comment as an opportunity to address stakeholder issues and concerns with the TSD process and
give conscientious consideration to modifications to the TSD for consumer water heaters, which
Commenters believe could be implemented rapidly. Commenters would look forward to
contributing positively to improvements to the TSD development process.
This concludes the comments of Commenters. We look forward to additional information from
the Department regarding the TSD and its supporting analysis.
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